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DISEASES  OF  THE  NERVOUS  SYSTEM. 


PART   IV. 
DISEASES    OF    THE    BRAIN. 


INTRODUCTION. 

TEX  STRUCTURE  AND  FUNCTIONS   OF  THE  BRAIW. 

Thb  knowledge  we  possess  of  the  cerebral  stmcture  and  functions 

it  derired  from  various  sources.    Simple  dissection  of  the  brain  reTeali 

only  the  coarser  outlines  of  its  anatomy,  and  is  apt  to  mislead  the 

inTCstigator  who  endeavours,  by  its  aid  alone,  to  unravel  the  complex 

connection  of  the  several  parts.    By  the  aid  of  the  microscope  the 

structure  of  isolated  portions  can  be  ascertained,  but  the  difficulty 

and  even  impossibility  of  tracing  the  course  of  nerve-fibres,  wbere 

thousands  interlace,  limits  narrowly  the  results  to  be  obtained  from 

simple  microscopical  examination.    But  the  differentiation  effected  by 

pfocesses  of  degeneration  on  the  one  hand,  and  of  development  on  the 

other,  has  enabled  many  facts  to  be  ascertained  which  are  of  the 

highest  importance,  and  which  must  otherwise  have  remained  unknown. 

The  dose  correspondence  between  the  results  obtained  by  these  two 

methods,  the  study  of  development  and  of  degeneration,  not  only 

shows  their  high  value,  but  also  justifies  coufidence  in  the  indications 

afforded  by  either,  wbere  the  two  cannot  be  combined.     The  credit  of 

discovering  the  fact  and  significance  of  secondarv  degeneration  belongs 

to  Tiirck,  and  Flechsig  first  showed  the  value  of  the  structural  indi- 

cations  of  development,  bv  investigations  which  Lave  placed  many 

points  in  the  anatomy  of  the  brain  on  a  fooiiu<;  i'ar  firmer  than  any 

other  method  could   supply.     These  invcHtigations  have  been  ably 

extended  by  Bechterew. 

The  functions  of  the  brain  have  been  ascertained  by  three  methods. 
Fir»t,  the  structural  arrangement  of  its  parts  affords  importiint 
suggestions  as  to  their  function — suggestions  which  are  valuable  in 
proportion  to  the  simplicity  of  the  structure,  and  the  distinctness  of 
its  connections.  For  instance,  a  group  of  nerve-cells  gives  origin  to 
the  fibres  of  a  cranial  nerve,  and  froin  this  it  is  inferred  that  the 
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function  of  these  cells  is  to  excite  the  nerre-fibres  if  the  nerre  is 
motor,  or  to  receive  the  impulses  which  trayerse  them  if  the  nerre  is 
sensorj.  Another  source  of  knowledge  is  the  result  of  experiments 
upon  tfnimals,  in  which  portions  of  the  brain  are  remoTed,  or  de- 
strojed,  or  stimulated,  and  the  effects  are  observed.  The  results 
obtained  in  this  manner  by  Hitxig,  Ferrier,  Munk,  and  others,  are 
of  very  great  importance;  so  far  as  the  human  brain  is  concerned 
they  are  suggestive,  often  highly  suggestive,  but  they  are  not  demon- 
strative, and  the  conclusions  thus  reached  cannot  be  accepted  as 
certainly  true  of  man  except  in  so  far  as  they  receive  confirmation 
from  the  third  source  of  knowledge,  the  experiments  wrought  by 
processes  of  disease,  by  accidental  violence,  or  surgical  procedure.  It 
is  to  these  that  we  have  to  look  for  exact  knowledge  and  certain  proof 
of  the  functions  of  the  several  parts  of  the  brain  of  man.  TTnfortu. 
nately,  the  conditions  of  disease  and  injury  are  usually  very  complex, 
and  their  manifestations  are  correspondingly  involved  and  difficult  to 
interpret.  Hence  our  knowledge  grows  but  slowly,  in  spite  of  the 
enormous  amount  of  careful  observation  which,  at  the  present  day,  is 
directed  to  this  subject  in  all  parts  of  the  world. 

Tlie  following  account  of  the  structure  and  functions  of  the  brain 
does  not  profess  to  be  complete,  even  in  outline.  Its  object  is  to 
remind  the  student  of  the  ^icts  he  most  needs  to  know  in  order  to 
comprehend  the  symptoms  and  pathology  of  disease.  Unfortunately, 
our  knowledire  is  still  imperfect,  even  of  the  fundamental  facts.  Many 
questions  of  great  importance  are  still  unanswered,  while  to  others 
widely  different  answers  have  been  given  by  investigators  of  equal 
eonqpetence.  The  statements  here  made  on  such  pointa  are  the  result 
not  only  of  a  comparison  of  the  work  of  others,  but  also,  in  many 
inslaneea,  of  an  independent  examination  of  the  point  at  issue.  The 
functions  of  the  brain  will  be  considered  veiy  briefly,  since  many  of 
them  must  be  discussed  more  fully  in  the  aeoount  of  the  symptoms  of 


The  few  points  in  the  anatomy  of  the  membranes  which  are  of 
medical  importance  will  be  most  conveniently  considered  in  the  section 
on  tlieir  diseases. 


Co 

^le  anatomy  of  the  convolutions  of  the  brain  has  become  of  great 
practical  imfH>rtance,  on  account  of  the  definite  Uvalisation  of  func- 
tion found  to  obtain  in  certain  parts.  For  a  full  account  of  the  co!i- 
Tolutions  the  reader  is  referred  to  works  on  Anatomv,  but  the  mo>t 
important  fMct&  may  be  briefly  enumerated.  The  lonoxtrndmal  JUmrt 
separates  the  two  hemispheres.  In  each  half  cf  the  brain  three  fissures 
are  of  leading  importance  (see  I^  1),  the  fissures  of  SylTius  and  of 
Bolando  on  the  outer  surface,  and  the  parieto-occipital  fissure,  the 
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«ztremi^  onlj  of  vhicb  appears  on  the  oonveiit/.  The  Bylvuin 
JUamrt,  at  the  base,  separates  the  promioent  temporal  lobe  tnm  tbe 
orbital  surEaoe  of  the  firontal  lobe,  and,  od  tbe  outer  Burfooe,  dtndes 
into  a  Teij  short  anterior  limb  and  longer  posterior  limb ;  sometiDMa 


tbera  aic  two  short  limbs,  one  anterior  and  the  other  vertical  (ae 
tigB.  1  and  S).  The  posterior  limb  separates  the  tem|>oral  lobebeloi 
from  the  parietal  lobe  abore.    Jusi  abore  the  bifurcation  of  the  fiuur 


«tf  Sjlrins^  but  not  joining  it,  is  the  lower  extremity  ot  the  Jlitttrs  of 
Xelosub,  or  eautrat  tmtetu,  which  passes  upwards  and  backwards  to  the 
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loogitudinal  fissure,  and  separates  tlie  frontal  from  tlie  parietal  lobe. 
It  presents  in  its  course  two  bends,  the  superior  and  inferior  genu,  of 
which  the  latter,  roughly  speaking  opposite  the  upper  part  of  the 
middle  frontal  convolution,  is  an  important  landmark.  The  parieio- 
occipital  JUsure  begins  at  the  longitudinal  fissure,  about  midway 
between  the  upper  end  of  the  fissure  of  Bolando  and  the  posterior 
extremity  of  the  hemisphere.  It  is  better  marked  on  the  medial 
than  on  the  outer  surface  of  the  hemisphere ;  on  the  latter  it  extends 
only  for  a  short  distance  from  the  longitudinal  fissure.  It  marks  the 
boundary  between  the  parietal  and  occipital  lobes.  These  three 
fissures  are  the  chief  landmarks  on  the  outer  surface,  and  are  our 
guides  in  identifying  the  ¥arious  convolutioDS.  On  the  inner  or 
medial  aspect  (Fig.  2)  the  parieto-occipital  fissure,  at  its  lower  ex- 
tremity, joins  another  sulcus  which  extends  backwards  to  the  posterior 
extremity  of  the  brain,  the  ealcarine  fissure,  and  the  two  bound  a 
wedge-shaped  area,  the  cunetis.  In  the  anterior  half  of  this  inner 
surface,  the  caUoso-marginal  fissure  runs  parallel  with  the  corpus  cal- 
losum,  midway  between  it  and  the  edge  of  the  hemisphere,  to  which 
the  posterior  extremity  of  this  fissure  turns  up,  behind  the  upper  end 
of  the  fissure  of  Rolando.  Between  this  upcurved  end  and  the  cuneus 
is  an  area  termed  the  pre-cuneus^  or,  from  its  shape,  the  quadraie 

The  fissure  of  Bolando  runs  between  two  convolutions  which  hare 
ihe  same  direction  as  the  fissure.  These  are  the  ascending  frontal  and 
ascending  parietal  convolutions.  These  two  gyri  are  of  great  impor- 
tance, because  they  contain  the  chief  so-called  "motor"  centres. 
They  are  sometimes  termed  the  ** central  convolutions,'*  ••anterior** 
and  "  posterior.'*  They  unite  below  the  lower  end  of  the  fissure  of 
Bolando,  and  the  region  that  occupies  tbe  bifurcation  of  the  fissure  of 
Sylvius  is  often  termed  the  "operculum.'*  The  ascendinir  frontal 
is  bounded  by  Vie ^jire- central  sulcus,  usually  iuterrupted  by  the  origin 
of  one  or  two  of  the  remaining  frontal  convolutions,  upper,  middle, 
and  lower;  or  first,  second,  and  third.  The  highest  is  at  the  margin 
of  the  lon;:itudinal  fissure;  the  lowest  curves  round  the  anterior  limb 
of  the  fissure  of  Sylvius.  The  upper  part  of  the  ascending  parietal 
convolution  blends  with  the  upper  part  of  the  parietal  lobe  in  the 
superior  parietal  lobule,  also  called  tbe  parietal  lobule  ;  this  also  forms 
part  of  the  motor  region,  and  so  does  the  medial  aspect  of  these  two 
central  convolutions,  the  paracentral  hhule,it  is  termed,  in  front  of  the 
upcurved  end  of  the  calloso-marginal  fissure.  The  lower  part  of  the 
parietal  lobe,  behind  the  ascending  parietal  conyolution,  is  termed  the 
inferior  parietal  lobule,  and  is  separated  from  the  superior  lobule  by 
the  interparietal,  also  called  the  intraparieial,  fissure. 

The  lowest  parietal  convolution,  which  bounds,  above,  the  posterior 
Emb  of  the  fissure  of  Sylvius,  is  termed  the  supra-marginal  convolu- 
Han.  In  some  brains  this  constitutes  almost  the  whole  of  the  inferior 
parietal  lobule.    By  Kouie  authorities  (Turner,  <&c.)  the  supra-marginal 
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gjmi  18  regarded  as  ceasing  aboTe  the  extremity  of  tbe  upturned  end 
of  the  fissure  of  Sjlvius ;  bj  others  it  is  regiirded  as  passing  round 
ibis,  so  that  the  gjrus  immediately  behind  the  upturned  portion  of 
the  fissure  is  included  in  the  name.  Behind  this  upturned  fissure  is 
the  tM^tUar  gyrus^  which  extends  back  to  the  occipital  lobe,  upwards 
to  the  intra-parietal  sulcus,  and  downwards  is  continuous  with  the  first 
and  second  temporal  conyolutions.  Its  posterior  limit  is  somewhat 
arbitrary,  corresponding  to  a  line  drawn  across  from  the  parieto- 
occipital fissure.  Its  anterior  limit  raries  accordiug  to  the  area 
assigned  to  the  supra-marginal  convolution.* 

The  oouTolutions  passing  from  the  parietal  to  the  occipital  lobes  on 
the  outer  aorfaoe  are  called  ''annectant ;"  the  highest  of  these  is  at 
the  outer  extremity  of  the  short  parieto-occipital  fissure. 

In  the  oeeipital  lobe  three  short  conyolutions  may  often  be  distin- 
guished,— uppeft  middle,  and  Unoer,  The  upper  one  is  continuous  with 
the  superior  parietal  lobule  by  the  first  annectant  gyrus.  These  occipital 
eoQTolutions  are  often  not  distinctly  separate.  In  the  temporal  lobe 
two  or  three  antero-posterior  convolutions  can  be  distinguished  on  the 
outer  surface.  Of  these  the  upper,  or  firel,  forms  the  inferior  boundary 
to  the  fissure  of  Sylyius,  and  is  continuous  behind  with  the  supra- 
marginal  or  the  angular  conyolution,  or  with  both,  according  to  the 
sense  in  which  these  words  are  used.  The  fissure  below  this  conyol  ution 
is  termed  the  parallel  fiseure,  because  it  is  parallel  with  the  fissure  of 
Sylrins.  The  lower  conTolution  or  conyolutions  (if  two  cam  be  dis- 
tinguished) are  continuous  with  the  occipital  lobe. 

On  the  medial  surface  of  the  temporal  lobe  (Fig.  2)  two  or  three 
similar  conyolutions  are  yisible ;  and  of  these  the  upper  one  is  the 
wmemale  gyrus,  so  called  because  its  anterior  extremity  is  shaped  like 

*  Hm  Importmee  sttaehed  to  tb«  angular  eonyolation  renders  it  desirable  te 
polai  out  the  diiferent  tenses  in  which  the  word  is  used.  Tiie  term  was  taken  from 
Um  *'pU  €Ourh4  **  of  Qratiolet,  applied  bv  him  to  the  convolution  in  the  brain  ot  the 
spa  which  winds  Toond  the  top  of  the  fi«snre  of  Sylvius,  and,  as  a  simple  gyrus,  is 
baited  behind  by  the  parieto*occipltal  fissure,  which  extends,  in  the  ape's  brain,  far  on 
the  o«ter  aorfaee  of  the  hemispbere.  But  in  applying  the  term  to  the  more  complex 
heals  of  nan,  Qratiolet  restricted  it  to  the  posterior  part  of  the  region  between  tbe 
otivBiity  of  the  fissure  of  Sylvius  and  the  occipital  lobe.  The  term  is  now  used  in 
firar  senses.  (1)  The  whole  region  from  the  end  of  the  fissure  of  Sylvius  to  the 
oeeipital  lobe.  (2)  The  posterior  two  thirds  of  this  region,  a  small  sulcus,  parallel 
with  the  nptnmed  fissure  of  Sylvius,  being  taken  as  the  anterior  liiuit  of  the  angular 
aad  postn'ior  limit  of  the  suprm-marginal,  which  is  thus  regarded  as  passing  round  the 
iararo  of  Sjlvios.  In  thia  sense  the  parallel  fissure  pusses  into  the  angular  gyms. 
(S)  The  posterior  third  of  this  region;  the  antiTior  limit  Wing  the  parallel  iissure» 
So  which  the  supra-marginal  will  then  extend.  (4)  The  term  is  sometimes  used  (and 
the  correeponding  **pli  ccmrh^  *'  bj  French  writcnt)  to  include  not  only  the  whole  of 
this  rrgioQf  bat  also  tliat  part  of  the  supra^murginal  gyrus  which  lies  in  front  of  the 
extremity  of  the  fissore  of  Sylvius.  This  makes  it  correspond  to  the  whole  region 
iato  which  the  p/i  amrbe  of  the  ape  has  developed  in  the  human  brain ;  but  it  ia 
lacoosiatcut  with  the  applicatiOD  ol  the  word  to  the  human  brain  by  Gratiolct  liiuihelf 
*ad  BBoat  other  authorities. 
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Eb«  ■  ban  «{  tk  «ffMS  c<  tker  ^^klcd  ^mm.  Tt  «ill  !■ 
ai^n«i  Au  Oe  bo«»iu7  !«£««»,&«  fnMlal  tad  fvval  Wtwab* 
KiaeKoa  tke  tww  *  MccB-iixr  *  a:vT^.fKXBt.  wlick  i^rt  beta  fs^ii 

^bk^  -ttA  IC  '2A  ir^fl^4~  jKaf  w^  •■  ^  ■  >^  T^  fvoat  of  X^t  A4Q£S^;3W  aiA* 

l«EL  •arefrJl^  ii-i^fnfiid-i,  ^~^~»Zt  Ij  Br«a,  K-ft^.  Tbtbh', 
C&MCo  i-Ti-  7ir^.  Hat*.  P:c.-i:-  "import.  E*  i,  H^nW.  "ad 
■  rrlit*  ikrt  i.^-Hi  i-  ri;  _li:c-a  br  w  *Je&  iW  postioa 
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of  the  TftHons  fissures  and  convoliitiotia  maj  be  dstennined.  Tbe- 
geoerklrelatioDof  thebraiutotlieboiietof  tbeB^UisBhowainFig.  4. 
It  presents  some  degree  of  ToriHtioii  in  different  indiTiduala,*  bat  this 
isseldom  enoogb  to  have  been  found  important.  Beneath  the  frontal 
bone  lies  nesrir  all  the  lowest  froQtal,  five  sixths  of  the  middle,  and 
abo ut three  qoarters  of  the  upper  frontal  conTolntions.'  The  temporal 
bone  covers  the  temporal  lobe  except  its  posterior  fifth  and  anterior 
extremity.  The  major  part  of  the  occipital  lobe  lies  under  the  occipital 
bone.    The  rest  of  the  cerebral  cortex  lies  beneath  the  parietal  bona. 


Wta.  4. — Dtuftam  of  lh»  nlation  of  th«  cosTolDtioni  to  tb«  AnlL 
ri,  2.  Knd  3,  upper,  middle,  ftnd  lower  front*!  caaTolutioci;  AF,AP, 
ueeniling  frootal  And  ptriutal ;  S  P,  lap.  parietal  lobule  i  Adj, 
sngnlar  gTraai  Oe  L.  ocoipital  lobe;  T  1,  E,  3,  Ibe  t«injponl  conn^ 
IntioDi :  P  O  F,  psrieto-ocdpitU  ft*soi« ;  F  Sj  and  F  Sj  F,  flwiM 
sf  BjlrlD*  ud  Iti  pMMrior  lirnkf 

HohU^a  JImIm.— Hj  eolleagns,  Profeaor  Tictor  Hoislej,  who  hu  had  n 
noflh  practical  eiprrience  in  tho  mrger;  of  tha  bmin,  cmploji  a  metliod  of 
inding  the  pcaition  of  the  important  ototres  of  tbe  bruD,  of  which  h«  has 
paUiibsd  an  acoonat  in  the  'International  Jonmal  of  Medical  Sdenoe'  for 
April,  1887.     Prom  this  the  followiog  abstract  ia  taken  t 

Tbe  chief  landmark*  on  tbe  aarfaoe  of  the  ikull  are  (1)  the  parietal  eminence 
asd  (8)  the  curved  tampoial  ridge,  which  ia  reall;  double  i  a  lower  one  which  i* 
bait  marked  and  limiti  the  attachment  of  the  temporal  mnicle,  and  an  upper  one 
to  which  the  temporal  fascia  ii  attached.  The  lower  one  can  be  beat  found  bj 
making  tba  patient  contract  the  muacle  6rmly ;  tbe  upper  one  mark*  the  iudden 

•  Sea  AndeniH)  and  Haklaa.  ■  Jonm.  Anat.  and  Phja.,'  1639. 
t  la  tbis  Bgar*  tba  bighert  part  of  tbe  paristo-^xvipiul  lluiire  ihoold  bs  nft^ 
IHlW  aa  l^ac  at  w  a  Uttla  above  tbe  apex  of  the  IninMniilikl  untnre. 
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change  in  the  slope  of  the  ekiill  to  the  vertical  direction.  (8)  The  coronal  ratnrei 
which  can  generally  be  felt  just  above  the  place  where  the  temporal  ridge  croeeee 
it  (this  croesing  is  termed  by  Broca  the  stephanion).  If  the  npper  part  cannot 
be  felt,  its  position  can  be  ascertained  bj  finding  its  junction  with  the  sagittal 
suture. 

The  parieto^quamoeal  suture  lies  beneath  the  temporal  muscle :  the  highest 
point  of  its  curve  is  in  a  vertical  line  passing  just  in  front  of  the  articulation  of 
the  lower  jaw,  and  it  is  there  two  thirds  of  the  distance  from  the  zygoma  to  the 
temporal  ridge. 

The  short  junction  of  the  anterior  inferior  comer  of  the  parietal  bone  with 
the  wing  of  the  sphenoid  (corresponding  nearly  to  the  division  of  the  Sylvian 
fissure)  is  about  halfway  between  the  rtephanion  and  the  upper  border  of  the 
zygoma.  This  junction,  the  pterion  of  Broca,  is  shaped  like  an  H>  the  hori* 
sontal  bar  of  which  cori-esponds  to  the  upper  border  of  the  sphenoidal  wing, 
and  it  is  opposite  the  hinder  end  of  the  same  that  the  division  point  of  th« 
fissure  of  Sylvius  lies. 

The  upper  end  of  the  fissure  of  Rolando  is  best  found  by  the  plan  of 
Professor  Thane.  Measure  the  distance  along  the  middle  line  from  the  root  of 
the  nose  to  the  occipital  protuberance,  and  find  the  middle  point  of  this  distance ; 
half  an  inch  behind  this  point  is  the  upper  extremity  of  the  firanre  of  Rolando. 
The  fissure  makes  an  angle  with  the  middle  line  of  67^.  Professor  Horsley 
used  at  first  a  long  strip  of  soft  metal,  from  which  projects  another  piece  at  this 
angle.  When  this  strip  is  laid  along  the  middle  line  of  the  head,  with  the 
junction  of  the  two  parts  over  the  spot  mentioned,  the  arm  corresponds  in  direc- 
tion to  that  of  the  upper  two  thirds  of  the  fissure  of  Rolando.  In  its  lower 
third  the  fissure  is  rather  more  vertical. 

Dr.  Claud  Wilson  subsequently  slightly  modified  Mr.  Horsley's  instrument, 
so  that  it  consisted  of  two  pieces,  one  at  a  fixed  angle  of  67^  to  the  other,  but 
movable.  Further,  it  was  marked  off  into  two  series  of  divisions,  the  posterior 
series,  corresponding  to  the  occipital  protuberance,  being  lettered  with  capital 
letters,  the  anterior  being  lettered  with  the  same  letters  small.  With  one  of  the 
capital  letters,  e.  g,  B,  over  the  occipital  protuberance,  the  corresponding  small 
letter  marked  the  situation  in  the  particular  case  of  the  npper  end  of  the  fissure 
of  Bolandot  and  on  ranning  the  movable  limb  along  the  horizontal  one  the 
former  corresponded  in  situation  and  direction  with  that  sulcus. 

Mr.  Horsley  has  introduced  more  recently  an  important  modification  of  this 
instrument.  From  measurements  made  on  a  series  uf  specimens  prepared  by 
Professor  Cunningham  of  Dublin,  he  found  that  the  direction  of  the  finsure  of 
Rolando  had  apparently  a  definite  relation  to  the  relative  breadth  of  the  head. 
Thus  in  a  dolicho-cephalic  individual  the  angle  formed  by  the  fissure  of 
Rolando  with  the  longitudinal  fiHSure  was  acute,  while  in  the  biuchy-cephalici 
on  the  other  hand,  it  more  and  more  nearly  became  a  right  angle.  Such  varia* 
tions  must  of  courne  be  provided  for  if  accuracy  is  to  be  attained  in  surgical 
procedure,  and  Mr.  Horsley  now  useH  an  instrument  in  which  the  limbi 
marking  out  the  fissure  of  Rolando,  cau  be  placed  at  a  varying  angle  and  fixed 
goniometrically  to  the  limb  which  corresponds  to  the  longitudinal  fissure.  The 
variation  cf  this  angle  depends  upon  the  character  of  the  skull,  whether 
dolicho-cephalic  or  brachy-cephalic,  and  a  measure  of  this  is  obtained  by  taking 
the  cephalic  index  in  the  manner  which  has  been  made  faniiliar  by  anthro- 
pometric observations. 

Th«  anterior  limb  of  the  fissure  of  Sylvius  runs  upwards  from  the  parieto* 
oph«inoidal  junction  above  mentioned.    The  posterior  limb  passes  hackwardi 
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gad  npnrdi  jnut  ihovt  the  Mocnding  put  ot  the  p»rieto-t«inpnTal  inttiTB,  and 
froai  the  fai^heat  part  of  this  it  carTW  ttpwardn  tovard*  the  Mntr*  of  the 
pui«l*l  eninenM.    Thk  k  onlj  tma  for  tb«  adnlt. 

Tlw  lowsT  hklf  of  tbe  pre-Motnl  ■alciu  'j  parallel  to  uid  behind  the  cotodbI 
•ataie.  Tbe  ioterparietftl  •nlcne  liee,  in  ita  aeMiiding  part,  midwAj  b«twe«n 
tbe  line  of  the  finnre  of  RoUndo  and  the  parietal  eminenoe,  and  then  paosea 
backwards  midwa;  between  the  latter  and  the  middle  line  of  the  iknli, 

Thii  aacendin);  frontal  oonTolntion  begina  below  beneath  the  anterior  infenor 
angle  of  the  parietal  bone,  in  front  of  the  prolonged  line  of  the  fluure  of 
BfJando,  between  this  and  the  prolonged  line  of  the  lower  part  of  the  pre-central 
■ulna ;  in  front  of  tbe  latter  will  be  the  root  of  the  lower  frontal  t  behind  tbe 
MMnding  frontal,  the  root  of  the  oacending  parietaL* 

BeitTt  ibtJes.— The  moot  important  of  Rpid'i  mlea  are  th«  followingi  ioma 
■dditioiu  are  encloeed  in  brackela.  At  a  ba«e  i«  taken  a  line  running  from 
tbe  inferior  margin  of  the  orbit  (Fig.  S)  throQ|;h  the  middle  of  the  anditorj 
meatoa.  Tbe  poeterior  limit  of  the  fiawnre  of  Sjlvioa  liee  beneath  the  hinder 
three  fiftha  of  a  line  drawn  from  the  external  angular  pra<«aa  of  the  frontal 
bone  to  a  point  three  qaarten  of  an  inch  below  the  moat  prominent  part  of  the 
fariatol  bone  (tbie  maj  be  termed  the  Sjlnan  Una).    The  anterior  limb  of  the 


PW.  (.— Qniding  linei  of  Beid. 


Bwnre  OMende  from  thla  line  abore  the  middle  of  the  i^goma.  The  temporal 
ridge  corReportds  near!;  to  the  fixfure  between  the  middle  and  lowert  fronlal 
•OBTolnUona.  It  the  STlvian  line  ii  prolonged  to  the  lagittal  iQtnre,  it  will 
giretha  position  of  the  pariato-oocipital  finnre  (and  tbe  occipital  lobe,  half-TinioD 
eentca,  liae  between  thia  and  the  baae  line).     A  perpendicnlai  from  the  base  linsi 


*  Oa  tUa  evijeet  ProieMor  Honle;  liae  recently  contributed  a  chapter  b  Pnv 
fce«or  Conningham'*  maiii(»r  o>i  "  The  iiurfnce  Anatomy  of  the  Primate  Cerebrum  " 
(Cuaningham  Hemoir  VII.  Bojral  Iriib  Acad.,  18ft2}.  To  thi*  ref>rraiice  ma;  b« 
B-ade  for  fnrtlier  detail  a. 

t  1  am  indabcad  to  Piofcnor  Beid  fOr  perminion  t4>  reprodnoi  the*a  Sgnrea. 
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at  the  depreMion  in  front  of  the'anditoTj  meatus,  cnta  the  Sylvian  line  where 
the  finsure  of  Rolando,  if  prolonged,  would  join  the  Sylvian  fissure,  and  the 
position  of  the  fissnre  of  Rolando  is  nnder  a  line  drawn  from  this  point  to  the 
place  at  which  the  sagittal  suture  is  cut  by  a  perpendicular  drawn  to  the  base  line 
drawn  from  the  posterior  border  of  the  mastoid  process.  The  central  convolu- 
tions occupy  about  an  inch  on  each  side  of  the  Rolandio  line.  The  position  of 
the  centres  for  the  leg,  arm,  and  face  can  thus  readily  be  ascertained,  since  they 
lie  on  each  side  of  the  fissure  of  Rolando.  The  angular  gyrus  lies  immediately 
behind  the  most  prominent  part  of  the  parietal  eminence.  The  first  temporal 
oonvoiution  lies  below  the  Sylvian  line,  over  the  ear  and  mastoid  process. 

Structubb  op  the  Cobtbx.— The  nerve-fibres  of  the  white  substance  radiate 
iuto  the  cortex,  passing  between  the  nerve-celln,  and  in  places  separating  these 
into  vertical  groups.  The  cells  are  of  various  forms  and  sizes,  certain  of  which 
predominate  at  different  depths  from  the  surface,  thus  permitting  a  distinction 
into  layers.  Each  layer  contains  many  kinds  of  cells,  but  those  which  are  in 
greatest  number  give  to  the  layer  its  distinctive  character.  Considerable  varia- 
tions exist  in  different  parts  of  the  brain  in  the  number,  characters,  and  relative 
thickness  of  the  layera,  and  their  precise  division  has  been  the  subject  of  much 
discussion.*  There  is  especially  a  marked  difference  between  the  characters  of 
the  cortex  in  the  central  convolutions  (ascending  frontal,  ascending  parietal, 
and  paracentral  lobule)  and  in  the  rest  of  the  outer  surface  of  the  hemisphere. 
It  may  be  said  generally  that  the  three  layers  next  the  surface  present  nearly 
the  same  characters  over  the  greater  part  of  the  cortex,  varying,  however,  in 
thickness.  The  deepest  layer,  next  the  white  substance,  is  also  very  uniform  in 
its  character ;  the  chief  variations  are  in  the  elements  which  intervene  between 
the  three  superficial  layera  and  the  deepest  layer. 

In  the  central  convolutions  (as  the  ascending  frontal)  the  layers  present  the 
cell-forms  shown  in  the  firvt  column  in  Fig.  7.  Above,  next  the  surface,  is  a 
narrow  tuperficial  layer  containing  few  cells,  and  those  of  doubtful  nature, 
chiefly  small  corpuscles,  more  or  less  rounded.  Similar  corpuscles  are  also 
scattered  through  all  the  layers.  This  superficial  stratum  contains  also  many 
delicate  nerve-fibres  (Remak,  Lockhart  Clarke,  Exner).  Beneath  this  is  a  layer 
of  mnaU  pyramidal  ctlls  densely  massed,  with  a  few  nuclear  elements.  The 
cells  have  the  apex  of  the  pyramid  turned  towards  the  surface.  The  next  layer 
is  composed  of  large  pyramidal  cells,  less  densely  massed,  and  paitially  sepa- 
rated into  columns  by  the  bundles  of  nerve-fibres.  The  cells  in  the  upper  part 
of  the  layer  are  little  larger  than  those  of  the  second  layer,  but  they  increase  in 
size  in  the  deeper  parts.  The  apex  of  each  is  turned  towai*ds  the  surface,  and 
from  it  a  long  process  may  be  traced.  From  the  centre  of  the  base  another 
process  extends,  continuous,  it  is  said,  with  the  axis-cylinder  of  a  nerve-fibre, 
while  from  the  angles  blanching  processes  are  given  off.  The  small  pyramidal 
cells  occur  also,  in  fewer  number,  throughout  this  layer,  and  at  some  parts  of 
the  brain  they  are  more  numerous  in  the  deepest  part  of  the  layer.  The  next 
layer  is  characterised  by  nerve-cells  which  are  in-egular  in  shape,  and  often 
trian«;ular.  Many  of  them  resemble  the  motor  nerve-cells  of  the  spinal  cord, 
and  hence  it  has  been  proposed  by  Bevan  Lewis  to  call  this  layer  the  ganglion^ 
etU  layer.    The  cells  vary  much  in  size.     Some  are  small  angular  elements,  the 

*  They  were  studied  first  by  Baillarger,  thirty  years  ago;  Bubsequently  by 
Lockhart  Clarke,  Meynert.  and  others;  and,  more  r«'cent1y,  they  have  been  investi- 
gated with  much  care  by  Bets,  Bevan  Liewis,  Golgi,  KMliker,  and  Ramon  y  CajaL 
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tJM  of  the  aniall  pyniniiiiLl  cell* 
of  the  lecoml  layer ;  othen  are  U 
brge  M  tht  large  pyramidal  celti 
nf  tlia  third  lajer ;  but  both  differ 
f  miD  the  cella  of  th«  aecond  and 
third  layer  id  being  wry  rarely 
dirtiaetly  pjnniidal  id  form, and 
in  being  len  regularly  placed, 
HoreoTer  in  thia  layer  aome  cell* 
are  met  with  which  exceed  the 
tiieof  the  largeet  pyramidal  celU; 
■ume  sr«  eTen  three  time*  the 
iJM  of  the  latter.  Thne  are  the 
"  pant^cells  "  of  Bets,  and  were 
one*  regarded  aa  p^thologicat,  bat 
erery  gixlation  ia  kcd  betweeti 
them  and  the  ordinary  ganglion* 
celU  of  the  layer.  Tlie  largest 
cella  oeenr  in  gronpa  of  two  to 
Gtb,  and  are  almoat  conGoed  to 
the  eentral  region;  while  the 
■mallar  ganglion -cella  of  thia 
layer  are  met  with  orer  the 
greater  part  of  the  tnrface  of  the 
l-raio.  Beneath  thia  atratnm  ia 
■  layer  lo  which,  with  a  few 
angnlar  cella,  there  are  many 
foRfarm  oalU.  Hence  it  ie  oalled 
the  ifriNdb-eeU  layer.  It  ia  the 
deepnt  layer  of  the  ooit«i,  and 
beneath  it  ii  the  white  anbalAnce 
of  the  bemiipherev  among  the 
Gbraa  of  which  are  many  nnelei 
and  a  few  angnlai  and  apindla- 
cella,  eapeeially  near  the  cortex. 
Thna  the  type  here  ia  Sve  lami- 
Dated. 

Ia  the  ragion  of  the  brain 
baUnd  the  centnl  conTolntionK 
(and  alao  in  the  anterior  part  of 
the  frontal  lobe)  the  itmcture  of 
the  cortex  more  or  le*«  reaemblm 
that  shown  in  the  aecond  aectioti 
in  Fig.  7,  which  i»  from  the  fint 
annectant  grrui.  It  will  be 
tliat  the  Gnt  three  liiyere,  noper- 
ficial.  amall  pyramid,  and  large 
pvnmid  taycT*,  cloaely  resemble 
thoae  of  the  other  tiection,  and  ao 
aim  don  the  deepent  or  npindle- 
rclled  layer.  The  ganglion-cell 
kyei  u  ntber  narrow,  and  con- 


Fld.  7.— niattrammntic  ihctch  of  the 
of  thp  cortex  cprebri.  The  drawinga  were 
made  Trom  aectiont  of  the  aaeendins  trontal 
and  firet  annectant  convi<latiani  (the  Intter 
near  thB  extremity  of  tliB  parieto-occiiillal 
fiiiure).  The  MCtioni  were  Lindly  f unii.lied 
me,  B«  rrprewntativs  of  the  >o-calIed  motic 
and  aenaory  type*,  bj  Di.  Bavan  Lewie. 
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tuns  no  very  large  cells.  Above  it,  and  between  it  and  the  large  pyramid 
layer,  ia  a  stratum  of  small  round  or  angular  granule^like  elements  with  a  few 
lather  larger,  but  still  small,  angular  cells.  It  has  been  called  the  granvk 
layer.  At  the  extremity  of  the  occipital  lobe  this  granule  layer  is  oonisiderably 
larger,  and  the  pyramidal  celU  are  much  less  developed,  while  in  the  comn 
tiiimonb  the  latter  are  alone  found.  The  clauttrum  is  composed  of  fusiform 
cells,  and  hence  is  regarded  as  a  detached  part  of  the  deepest  layer. 

We  can  merely  surmise  the  functional  significance  of  the  several  varieties  ol 
cells.  It  is  important  to  note  that  the  transition  from  one  type  of  structure  to 
Another  is  everywhere  gradual,  and  that  (with  the  exception  of  the  very  \weg9 
ganglion-oells)  each  form  of  cell  can  be  found  in  almost  all  parte  of  the  brain. 
The  localisation  of  the  largest  ganglion-cells  in  the  so-called  motor  regions,  and 
the  analogy  between  these  and  the  motor  cells  of  the  oord,  make  it  highly  pro- 
hMb  that  they  are  motor  in  function.  It  has  been  conjectured  that  the  large 
pyramidal  cells  are  also  motor,  but  from  the  wide  extent  of  this  formation  it  is 
p«isnble  that  the  function  of  these  cells  varies  aooording  to  their  oonnectiooa. 
The  preponderance  of  the  granule-oells  at  the  posterior  portion  of  the  brain,  and 
their  similarity  to  the  <*ells  of  the  posterior  comn  of  the  spinal  cord,  has  sag- 
gtsbted  that  they  are  sensory  in  function. 

FuvoTiOHAL  Beoiohs  ov  THE  CoBTEZ. — ^Doubt  was  formerly  enter- 
tained as  to  the  existence  of  differentiation  of  function  in  different 
parts  of  the  cortex,  but  recent  researches  have  established  the  existence 
of  a  differentiation  which  has  almost  reyolutionised  cerebral  physiology, 
and  has  vastly  extended  the  range  of  cerebral  diagnosis.  The  first 
step  of  the  new  discovery  was  constituted  bj  the  clinical  and  patho- 
logical investigations  of  Hughlings  Jackson,  which  suggested  the 
existence,  on  each  side  of  the  fissure  of  Rolando,  of  special  centres 
for  the  movements  of  the  leg,  arm,  and  face.  In  Germany,  Hitzig 
and  Fritsch  discovered  experimeutallj  that  the  cortex  cerebri  was 
excitable  by  artificial  stimulation,  and  they  succeeded  in  mapping  out 
in  the  dog  the  centres  for  the  movements  of  the  limbs  and  head. 
These  observations  led.to  the  experiments  of  Ferrier,  which  resulted 
in  the  demonstration  of  the  existence  in  the  cortex  of  the  lower 
animals  of  well-defined  regions,  stimulation  of  which  caused  separate 
movements,  or  evidence  of  special  sense  excitation,  while  the  destruc- 
tion of  the  same  parts  caused  indications  of  a  loss  of  the  correspond- 
ing function.  Hence  he  came  to  the  conclusion  that  these  regions 
constitute  actual  motor  and  sensory  centres.  Many  other  investiga- 
tions of  the  same  character  have  since  been  made,  of  which  those  of 
Munk  are  especially  important.  The  original  observations  of 
Hughlings  Jackson  left  little  doubt  that  the  general  facts,  learned 
from  experiments  on  animals,  are  true  of  man ;  and  this  conclusion 
has  been  to  a  large  extent  confirmed  bj  pathological  and  clinical 
observations  directed  to  the  verification  on  man  of  the  experimental 
results.  To  this  verification  the  labours  of  Charcot  and  his 
coadjutors  have  largely  contributed.  But  the  verification  has  ulreadj 
made  it  probable  that  some  differences  exit»t  between  the  brain  of 
man  and  of  other  animals  (even  of  monkeys),  and  that  the  con* 
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dnsiont    from   the   latter   cannot  be    timplj  transferred   to    the 
former. 

CoMncAL  Cbhtmbs  nf  tbb  Moskbt, — Before  considering  the  indications 
of  the  poffition  of  the  rarious  centres  in  the  cortex  of  the  human  hrain,  it  may 
be  well  to  enumerate  the  chief  functional  regions  ascertained  by  Fenier  and 
others  in  the  brain  of  the  monkey. 

M OTOB  CxNTRBs. — Superior  parieial  lobids  {except  the  pari  adjacent  to 
ihe  fiMture  of  Bolando)  i  movement  of  the  leg  and  foot,  flexion  of  the  hip, 
extension  of  the  knee,  flexion  of  the  ankle. 

Sighe$t  and  adjacent  parts  of  the  ascending  frontal  and  parietal  convolu- 
tions, dose  to  ihe  nuurgin  of  the  hemisphere,  together  with  the  root  of  first 
frontal:  flexion  and  outward  rotation  of  thigh,  rotation  inwards  of  leg,  flexion 
of  toes,  as  in  scratching  abdomen  with  foot.  (Horsley  and  Schafer*  obtained 
movements  of  the  leg  also  from  the  medial  aspect  of  the  convolutions  on  each 
side  of  the  extremity  of  the  fissure  of  Rolando.  Horsley  and  Beevor  found 
movement  of  the  great  toe  chiefly  represented  in  the  upper  extremity  of  the 
ascending  frontal,  and  of  the  small  toes  at  the  extreme  posterior  part  of  the 
parietal  lobule.) 

Adjacent  parts  of  ascending  frontal  and  parietal^  outside  the  last  centre  but 
still  opposite  the  highest  frontal  convolution:  adduction  and  extension  of  arm, 
pronation  of  hand. 

As'-ending  frontal  and  hase  of  the  highest  frontal :  extension  of  elbow, 
movement  forwards  at  shoulder,  and  synchronous  movement  of  leg.  (Horsley 
and  Schafer  obtained  movements  of  the  arm  from  the  medial  aspect  of  the 
pi^terior  half  of  the  highest  frontal.) 

Ascending  frontal^  opposite  upper  part  of  middle  frontal :  supination  of 
hand  and  flexion  of  forearm. 

Middle  three  fifths  of  ascending  parietal :  movements  of  hand,  especially 
elenching of  fistf 

Tne  arm  area  in  the  monkey  is  separated  from  the  leg  area  by  a  small  bnt 
constant  sulens  which  is  believed  to  oorrespond  to  the  superior  pre-central  sulcus 
in  man.  The  lower  limit  is  a  horiiontal  line  drawn  from  the  extremity  of  the 
intra-parietal  sulcus  passing  through  the  inferior  genu  of  the  fissure  of  Rolando. 
The  «ame  relation  is  found  to  hold  in  the  case  of  the  orang,  and  in  both  the 
fHTtng  and  the  monkey  the  thumb  centre  is  specially  localised  in  the  region  of 
this  line. 

Ascending  frontal^  opposite  lower  half  of  middle  frontal:  elevation  and 
retnii*tion  of  angle  of  mouth. 

•  •  Proc.  Roy.  80c.,'  1885. 

t  Uofff ley  and  B**evor  (*  Phil.  Trans/  1887. 1889)  found  that  the  representation 
e''  (he  arm  is  as  follows : — In  the  highest  part  of  the  arm  region  of  the  two  central 
rcmvolatlons,  opiH>site  the  upper  frontal  sulcus,  the  shoulder  movements  are  repre* 
sriit*  d ;  next,  below,  come  the  movements  of  the  elbow  behind  and  of  the  wrist  in 
iniiit,  while  in  the  lowest  part  the  movements  of  the  finj^ers  are  representetl  in  front, 
aiul  of  the  thamb  behind.  Bnt  this  is  only  the  maximum  representation  of  the 
•rvrral  parts,  in  which  the  special  movement  is  produced  by  the  weakest  currents. 
1  herv  ia  scan*ely  any  part  in  which  movements  of  the  elbow  and  wrist  are  not 
pniducad,  or  in  which  they  are  produced  alone.  Hence  the  experimenters  conclude 
that  the  representation  of  the  movement  of  these  parts  is  subordinate  to  that  of  the 
•hotiUer  on  the  one  hand  and  of  tho  digits  on  the  other.  In  the  orang,  the  repre- 
tcotatioQ  of  the  lower  limb  inste«id  of  being,  as  in  the  monkey,  horizontal,  is  vertical, 
tks  ballu  being  lepreseoted  aWve  and  the  hip  below  ('  PhiL  Trans.,'  1890). 
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Ascending  frontal,  opponU  highest  part  of  third  frontal :  elevation  of  npper 
lip  and  ala  of  noee. 

Lowest  part  of  ascending  parietal:  retraction  of  angle  of  month  by  platysma. 

Lowest  part  of  ascending  frontal:  movements  of  lips  and  tongue  and  in  the 
anterior  part,  closure  of  the  vocal  cords.* 

Posterior  half  of  vpper  and  middle  frontal  convolutions :  lateral  siovement 
of  head  and  eyes,  with  elevation  of  eyelids. 

(Medial  aspect  of  top  of  ascending  frontal,  i.  a.  corresponding]:  region  of  the 
marginal  convolution,  movement  of  the  trunk. — Horsley  and  Schafer.) 

Sensobt  Cbntbes.— Stimulation  of  the  angular  convolution  caused  a 
movement  of  the  eves  to  the  opposite  side,  suggestive  of  a  visual  sensation. 
Extirpation  of  the  angular  gyrus  caused  amblyopia  of  the  opposite  eye,  more  or 
less  transient,  and  destruction  of  this  convolution  in  both  hemispheres  caused 
permanent  blindness.  (Munk  found  that  hemianopta  was  produced  by  destruction 
of  the  occipital  lobe,  and  Ferrier  found  that  destruction  of  the  occipital  lobe 
and  angular  gyrus  caused  not  only  transient  amblyopia  of  the  opposite  eye,  but 
also  permanent  hemianopia.  He  failed  to  obtain  any  affection  of  vision  by 
extirpation  of  the  occipital  lobe  only,  even  on  both  sides.  Nevertheless  human 
pathology,  especially  the  observations  of  Monakow  and  Henschen,  has  fully 
confirmed  the  correctness  of  Munk's  conclusion.  Horsley  and  Schaferf  found 
that  destruction  of  one  occipital  lobe  produced  hemiopio  disturbance  of  vision, 
so  far  confirming  Munk's  conclusion  ;  but  the  imperfect  vision  which  remained 
after  destruction  of  both  occipital  lobes  seemed  to  them  to  indicate  the 
existence  of  visual  function  elsewhere,  probably  in  the  angular  gyms.  The 
subsequent  experiments  of  Schafer  and  Sanger  Brown^  seem  to  confirm  Munk'a 
conclusion.) 

Stimulation  of  the  anterior  part  of  the  uncinate  convolution  caused  movement 
of  the  nostril  suggestive  of  a  sensation  uf  smell  on  the  same  side.  Isolated 
extirpation  of  these  regions  is  impossible,  but  the  destruction  of  it,  together  with 
other  parts,  always  caused  loss  of  smell. 

Stimulation  of  the  superior  temporcsphenoidal  conyolntion  caused  a  move* 
ment  suggestive  of  an  auditory  sensation  on  the  opposite  side,  and  destruction 
of  this  convolution  caused  deafness  on  the  opposite  side. 

Destructi(m  of  the  hippocampal  region  (gyrus  hippocampi  and  hippocampus) 
seemed  to  cause  pai-tial  loss  of  sensibility  to  touch  and  pain  on  the  opposite  side. 
(Horsley  and  Schafer  found  that  extensive  lesions  of  the  gyrus  fomioatus  had  a 
similar  effect.  Munk's  experiments  point  to  the  outer  surface,  and  especially 
the  central  region,  as  that  in  which  cutaneous  sensibility  is  chiefly  represented.) 
The  experiments  of  Hitzig  and  Fritsch  and  Horsley's  clinical  observations 
apparently  show  that  slight  tactile  sensibility  and  the  muscular  mdm  an 
xepiesented  in  the  so-called  motor  xegion. 

CoBTiciL  Crntbes  IN  THB  HuMAN  Bbaik. — The  evideiioe  we  possess 
regarding  tbo  cortical  centres  in  the  human  brain  is  derived  chiefly 
from  the  comparison  of  the  effects  of  disease  observed  during  life,  with 
its  position  ascertained  after  death.  It  is  probable,  howcTer,  that 
brain  surgery  may  indirectly  increase  considerably  the  facts  at  our 

*  This  is  the  centre  for  the  vocal  cord  in  the  monkey,  aceuraiug  to  Horsley 
SemoD ;  D^jerine  says  it  is  so  also  in  man.    ('Compt.  Bend.,'  1891,  No.  &) 
t  •  PhU.  Trans.,'  1888. 
I  Ibid.,  1888. 
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diipotal.  Thu  evidence  &t  present  availftble  ebowa  that  there  is  r 
general  oorrespondeace  between  the  cortical  centres  of  man  and  those 
of  the  nonliej.  It  it  afforded  bj  caaee  in  which  auiall  lesiona  have 
cansed  definite  loaa  of  function,  motor  or  sensorj,  or  definite  excita- 
tion of  fDDctioD,  and  especially  by  the  effects  of  operations  and  the 
nse  of  the  facts  as  indications  for  these.  The  irritation  Bymptonu 
an  of  chief  significance  in  tbo  case  of  the  motor  function,  and  are 
constituted  bj  local  spasm,  or  more  commonlj  bj  conTulsion  be^- 
ning  in  or  limited  to,  one  part.  But  such  convulsion  maj  be  caused 
hj  disease  adjacent  to  as  well  as  bj  that  which  is  in,  a  cortical 
centre,  and  therefore  such  cases  afford  less  precise  and  certain  eri- 
dence  thnn  do  those  in  which  there  is  local  destruction  of  tissue  and 
local  paralysis. 


hs.  8. — Diagnta  of  tha  bamitn  brain,  to  which  i*  tranafrrred  th«  tnotor 
crntrra  founil  bj  Honlr;  in  tha  bnin  if  tlie  b>iniiet  moiikey  (Be>'Vor 
and  Honla;,  '  Pliil.  Tnna.,'  rn).  181,  1890,  p.  81,  Bg.  7).  The  <li>.griitD 
eomaponila  with  Kigi.  1  and  S.  Tlia  poaitioD  of  ihe  centrei  liaa  i>«ea 
for  th«  matt  part  verified  bj  Uonlej  ia  hU  upenljoiu.  The  aiteriika 
ladicata  tbe  eaulre  for  the  toiiKiM. 

It  is  only  under  certain  conditions,  however,  that  eren  destroy i^ 
lesions  can  be  taken  as  eridenoe  of  functional  localisation.  Those 
eooditions  have  been  rightly  insisted  on  by  Kuthm^el  in  bis  work*  on 
thia  subject,  a  work  which  is  a  model  of  scientific  method.  It  is  only 
tbe  lasting  symptoms  which  can  be  r^arded  as  related  to  the  damaged 
region  of  the  brain,  because  an  scute  lesion  frequently  cuubcs.  for  a 
lime,  symptoms  of  much  wider  range  than  strictly  correspond  to  the 
deatmction.  Such  wide  symptonu  are  due  to  pressure,  secondary 
rsacular  disturbanoe.  or  irritalive  inhibition.  Hence  sufficient  time 
mnat  be  allowed  to  elapse  for  these  "  indirect  "  effects  to  pass  away 
heton  any  inference  can  be  drawn  ;  tlitit  is,  only  such  symptoms  at 
hare  lasted  for  aome  weeks  can  be  regarded  as  having  real  significance, 
and  eaaes  of  shorter  coqrse  are  of  small  value. 

Negative  evidence  is  also  important — the  occurrence  of  lesions  in 
*  'Topiacha  Dhf.  doraehtmkrankhdteD,'  Berlin,  1879. 
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certain  parts  witliont  the  production  of  certain  sjmptomi.  But 
another  condition  must  be  observed  in  the  reception  of  this  evidence. 
The  nenre-structures  are  remarkably  tolerant  of  morbid  processes  that 
develop  graduall?.  Tumours  or  abscesses  may  form  in  the  positioa 
of  structures  that  are  known  to  have  a  certain  function,  and  ther9 
may  be  DO  symptoms  of  disturbance  of  that  function,  or  such  sjmptoina 
may  be  slight,  even  when  the  structures  are  apparently  destroyed  by 
the  morbid  processes.  In  these  cases  the  nerve-elements  are  displaced 
and  not  destroyed ;  any  damage  they  have  suffered  has  been  so  slowlj 
produced  that  it  has  not  deranged  their  function.  Hence  the  negative 
evidence  afforded  by  such  cases  is  of  almost  no  value.  On  the  other 
hand,  these,  and  other  lesions  which  cause  pressure  or  irritation,  often 
produce  symptoms  of  much  wider  extent  tban  corresponds  to  the 
position  of  the  lesion  or  to  its  direct  influence, — effects  which  are 
analogous  in  nature  to  the  "  indirect"  initial  consequences  of  an  aeate 
lesion.  Hence  the  positive  evidence  afforded  by  irritating  and  com- 
pressing  lesions  can  only  be  accepted  with  reserve.  Keglect  of  these 
considerations  has  deprived  of  almost  all  value  one  of  the  most 
laborious  investigations  into  this  problem — that  of  Exner.* 

There  are  some  functions  of  the  cortex  that  elude  localisation  for 
another  reason,  because  their  loss  is  quickly  conpensated  by  the  other 
hemisphere.  It  appears  that  one-sided  movements  are  represented  in 
both  hemispheres,  and  can  be  excited  trom  either,  in  proportion  as  they 
are  habitually  associated  on  the  two  sides.  This  law,  first  stated  by 
Broadbent,  is  of  extreme  importance,  and  we  shall  have  to  return  to  it 
many  times.  The  above  statement  of  it  is  perhaps  only  part  of  the 
truth,  but  it  enables  us  to  understand  the  absence  of  any  evidence  as 
to  the  position  of  the  centres  for  certain  movements.  Before  the 
indirect  effects  of  a  lesion  have  passed  away,  and  the  persistent  sym- 
ptoms cau  be  admitted  '*into  court,"  the  loss  of  the  movements 
referred  to  has  passed  away  because  the  other  hemisphere  has  supplied 
the  lost  function.  It  is  so,  for  instance,  in  the  case  of  lateral  move- 
ment of  the  head  and  eyes,  the  movement  of  the  muscles  of  mastica* 
tion,  and  many  movements  of  the  trunk. 

The  evidence  at  present  available  consists  of  a  large  number  of 
facts,  ascertained  bv  various  observers,  many  of  which  have  been 
collected  and  carefully  compared  by  Notbnagel,  Charcot  and  Pitre%^ 
and  Allien  Starr.  ^ 

Motor  Centres. — There  is  conclusive  evidence  that  the  two  ascending 
convolutions  have  the  same  special  relation  to  voluntary  motion  as  iim 
the  monkey.  It  is  also  certiiin  that  the  paracentral  lobule  on  th^ 
median  aspect  of  theue  convolutions  has  a  similar  function,  and  tbaft 
the  motor  region  extends  through  part  at  least  of  tbe  superior  parietal 

•  *  Untertuch.  n.  d.  Lociili«tatioii  <Ut  OnHshirnrinne,'  Wien,  188L 
t  In  a  valuHhle  seriei  of  papers  in  tlie  *  Hevue  de  M^.l./  1883. 
X  111  criticHl  HDd  analytical    collections  of  cas«s  iu  the  'American  Joonial  of 
\le<lical  Science '  and  other  American  periodicals  durintr  the  last  thr«eorfoiir 
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lobule,  aiid  perhaps  on  to  the  root  of  the  highest  frontal  convolution. 
Destructive  lesions  in  these  parts  cause  paralysis  on  the  opposite  side, 
while  irritating  disease  causes  convulsion  of  corresponding  situation. 
Iiesions  elsewhere  in  the  cortex  cause  no  persistent  paralysis.  There 
is  at  present  no  direct  evidence  that  the  motor  region  in  man  extends 
beyond  the  ascending  frontal,  with  the  possible  exception  of  the  root 
>f  the  first  frontal. 

It  is  from  this  motor  region  that  the  fibres  arise  which,  as  we  shall 
see,  pass  down  through  the  white  substance  into  the  anterior  pyramids 
of  the  medulla,  and  the  pyramidal  tracts  of  the  spinal  cord.  Through 
these  fibres  the  nerve  impulses  pass  that  ultimately  excite  the  muscles. 
Ijesions  of  the  cortex  in  this  r^ion  cause  a  descending  degeneration  of 
these  pyramidal  fibres. 

We  can  distinguish  in  these  convolutions  regions  related  to  the  leg, 
aim,  face,  and  tongue,  which  have  the  same  relative  position  as  in 
mnimals. 

The  centre  for  the  leg  occupies  the  highest  part  of  the  motor  region, 
namely,  the  ascending  frontal  and  parietal  convolutions,  adjacent  to 
the  longitudinal  fissure.  We  do  not  at  present  know  how  far  back 
it  t'Xteiids  in  the  superior  parietal  lobule,  or  how  far  outwards  it 
extends  on  the  ascending  frontaL*    It  does  not  seem  to  extend  further 


Figs.  9  and  10.-  Position  of  the  eorticsl  centre  for  the  leg.  Tt  k 
doabtfal,  however,  whether  the  centre  extendi  t^o  (ar  bnck,  in  the  enperior 
parietal  lobale  (8  P),  as  it  here  represented  on  the  outer  surface. 

tlum  the  upper  frontal  suIcub,  perhaps  not  so  far.    There  may  be 

individual  variations  in  the  area  occupied  by  the  leg  centre.    It 

^^ainly  occupies  also  the  paracentral  lobule  on  the  inner  surface. 

»^e  <io  not  know  how  far  the  representation  of  separate  movements 

^rresfkonds  to  the  arrangement  in  animals,  but  in  many  cases  of 

^^v vision  beginning  in  the  foot,  the  disease  has  been  in  or  near 

^0    junction  of  the  highest  frontal  and  ascending  frontal  convolu- 

^0*^.    Moreover  evidence  of  the  representation  of  movements  of  the 

^^t  toe  in  front  of  the  highest  part  of  the  fissure  of  Bolando  is 

^«e  Dr.  Scgnin's  case  ('  Joam.  of  Nerv.  and  Ment.  Dis.,'  1887).     A  woman,  the 

*^*d«ct  of  cancer,  liad  cmral  monoplegia,  the  result  of  a  growth  seven  eighths  by 

■^  ^gbtbs  of  an  inch,  subcortical,  with  the  posterior  end  on  a  vertical  level  with 

^  posterior  end  of  the  calloso-marginal  fissure.    Transversely  it  was  about  half 

**  i^h  from  the  mesial  surface  (Dr.  Hnghlin^rs  Jackson,  *  Trans,  ain.  Soc/ 1887). 

^OL.   II.  9 
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shown  bj  a  c&se  in  which  convulsions  beginning  in  the  toe  were  doe 
to  a  cicatrix  in  this  situation,  and  the  removal  of  the  part  bj  Horslej 
left  paralysis  of  the  toe  onij.* 

The  arm  centre  (Fig.  11)  appears  to  occupy  the  middle  third  of 
these  convolutions,  but  extends  higher  up  the  ascending  frontal  than 
the  ascending  parietal,  perhaps  reaching  almost  to  tbe  edge  of  the 
hemisphere.  A  small  lesion  very  near  the  longitudinal  f  ssure  has 
paralysed  the  arm.  It  is  probable  that  this  centre  overlaps  that  for 
the  leg. 


Fia.  IL — PMitkm  of  tbe  Aim. 


Fio.  12.— Position  of  the  centra  for  tht 
face  and  tongue. 


The  centre  for  the  movement  of  the  fiice  (Fig.  12)  lies  in  the  lower 
third  of  the  ascending  frontal.  It  is  probable,  but  not  yet  proved,  that 
it  extends  on  to  the  ascending  parietaLf  The  centre  for  the  movement 
of  the  angles  of  the  month  lies  opposite  the  fissure  between  the  middle 
and  lower  frontal  convolutions.  J  The  lips  and  tongue  are  apparently 
represented  together  in  the  lowest  part  of  the  ascending  frontal,  and 
perhaps  in  the  adjacent  root  of  the  third  frontal.  The  orbicularis  cms 
and  the  transverse  fibres  of  the  tongue  habitually  act  together ;  henoe 
we  cannot  separate  the  centres  for  the  face  and  tongue.§ 

We  have  no  sure  evidence  at  present  as  to  the  position  of  the  centre 
for  the  movement  of  the  head  and  eyes  (said  to  occupy,  in  the  monkey, 
parts  of  the  first  and  second  frontal)  ;  it  must  be  of  great  importance. 
The  effect  of  its  activity  determines  our  recognition  of  the  relation  of 
the  body  to  external  objects,  especially  to  those  that  are  seen.  It  is 
onlv  the  relation  of  these  to  one  another  that  we  can  learn  from  the 
field  of  vision  alone ;  the  centre  for  the  trunk  muscles  to  be  placed 

*  Honler, '  Int.  Journal  of  MeiL  Science,'  April,  1SS7. 

t  All  parts  of  tbe  face  were  paralysed  by  a  lesion  wkicb  involred  the  right  of  tfaa 
lecond  frontal  and  adjacent  part  of  the  ascending  frontal,  but  below  the  cottes 
extended  to  the  first  and  third  frontal  (*Mill.  Joum.  Nerr.  and  Mental  Dm^' 

issr» 

Z.  S«e  the  conclasive  case  of  Dr.  Berkeley,  of  Baltiinore,  figured  in  the  chapter 
on  facial  t pasm. 

§  It  is  proVtaUe  :hat  the  morementa  of  the  jaw  are  alao  represented  in  this  region. 
In  the  course  of  an  operation  on  man,  Horsley  found  that  stimulation  of  the 
a$c<ecd;n^  frontal,  at  the  junction  of  the  middle  and  upper  third  of  the  fadal  region* 
caujc-i  a  lateral  morement  of  the  jaw  as  well  as  of  the  angle  of  the  mouth. 
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(according  to  the  experiments  of  Horslej  and  Scbafer)  on  tbe  inner 
tarface  of  tlie  hemisphere  (see  p.  14)  still  needs  verification.  Tbe 
reason  for  this  uncertainty  has  been  already  mentioned ;  compensation 
occurs  so  readily  tbat  the  loss  of  movement  quickly  passes  away.* 
It  has  been  thought  that  there  is  a  centre  for  the  movement  of  the 
upper  eyelid  in  the  angular  or  lower  parietal  lobule  (Landouzy  and 
Orasset) ;  an  old  lesion  has  been  found  in  the  angular  gyrus  in  a  case 
of  ptosis  of  long  duration.f  Wernicke  has  concluded  from  Munk's 
researches  that  the  neck  region  is  represented  in  the  part  of  tbe  frontal 
lobe  which  lies  in  front  of  the  middle  of  the  anterior  central  con- 
volution, and  a  case  published  by  Fraenkel,}  in  which  there  was 
excessive  rigidity  of  the  neck  muscles  would  seem  to  bear  out  this 
conclusion^  as  examination  showed  the  existence  of  a  large  clot 
covering  the  foot  of  the  second  and  the  adjacent  part  of  the  third 
left  frontal  convolution  immediately  in  front  of  the  anterior  central 
convolution. 

There  has  been  much  discussion  regarding  the  precise  nature  of  these 
centres,  and  opinion  is  still  divided  on  the  matter.  It  is  certain,  how- 
ever, that  movements  are  produced  by  their  stimulation  in  man  as  well 
as  in  animals. §  It  is  certein  also  that  the  fibres  which  conduct  motor 
impulses  to  the  cord  spring  from  them,  and  pass  directly  downwards. 
Hence  it  is  difficult  to  believe  that  any  considerable  amount  of  error 
can  be  involved  in  designating  the  region  **  motor/'  especially  from  the 
standpoint  of  practical  medicine.  We  need  not,  therefore,  conceive  that 
these  parts  subserve  no  other  function  (we  shall  presently  see  reason 
for  believing  that  they  have  sensory  as  well  as  motor  functions).  It 
is  instmctive,  in  this  connection,  to  note  that  in  this  part  are  found 
the  largest  ganglion-oells  met  with  in  the  cortex,  cells  comparable  to, 
though  exceeding  in  size,  the  certainly  motor  cells  of  the  anterior 
ooma  of  the  spinal  cord.|| 

*  U  b  in  tb«  highect  degree  prolMtUe  that  tbe  positloii  of  the  centres  correeponde 
io  that  in  the  monkey,  and  thb  U  tupported  by  an  interesting  case  recorded  by  Horslef 
('  Int.  J.  of  Med.  Sdenoe,'  April,  1887),  which  is  not,  however,  quite  conclasiye. 

t  Lemoine,  *  Rev.  de  MM.,'  1887.  This  harmonises  with  the  sensory  iocalisatioa, 
mntm  tbe  opper  lid  ie  raised  for  intent  vision. 

X  <ChariU  Annalen,'  1886. 

I  First  demonstrated  by  Bartholow,  and  since  abundantly  confirmed  in  the  course 
of  aorgical  pfocednre. 

I  A  theory  of  the  nature  of  tbe  so-called  motor  centres,  which  has  received  wide 
ftceeptaace  in  Germany,  b  that  of  Munk.  Thb  theory  regards  them  as  esseutially 
•essoty;  tbe  movements  which  result  from  their  activity  are  due  to  the  fact  that 
tbe  serve  pioceeses  in  them  represent  "conceptions  of  movements"  composed  of  the 
cataneooa  and  muscular  sensations  and  sensations  of  active  innervation.  These  are 
regarded  as  essentially  sensory  conceptions,  and  hence  Munk  terms  this  region  the 
** Sense-sphere **  (Fubbphire).  An  objection  to  thb  vbw  b  that  the  "sense  of 
taoMTation,''  one  ebment  of  the  threefold  "  conception  of  movement,"  is  a  sense  of 
eoBethinp  which  b  not  itself  sensory,  and  which  b  commonly  termed  motor,  and 
tbat  destractkm  of  thb  region  causes  loss  of  thb  ''motor"  function  out  of  all  pro- 
pottioa  to  any  demonstrable  sensory  loss. 
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Sensory  Centres, — Our  knowledge  of  the  position  of  the  ceutres  for 
sensation  of  the  limbs  and  trunk  is  far  less  precise  than  is  that  of  the 
motor  centres.  According  to  Flechsig  the  fibres  of  the  sensory  }^th 
of  the  internal  capsule  paa^  towards  the  outer  surface  of  the  cortex, 
towards  the  region  which,  roughly  speaking,  lies  beneath  the  parietal 
bone,  ».  e.  the  central  convolutions  and  the  parietal  lobe.  The  meagre 
facts  of  pathology,  as  far  as  they  go,  are  in  harmony  with  this  view. 
One  case  is  shown  in  Fig.  15.  In  another  case  complete  left-sided 
loss  of  sensibility,  including  the  eye  and  other  special  senses,  resulted 
from  a  layer  of  softening  at  and  just  beneath  tbe  surface  of  the 
greater  part  of  the  convexity  of  the  right  hemisphere,  the  medial 
aspect  and  internal  capsule  being  unaffected.*  The  view  that  the 
central  convolutious  have  some  sensory  function,  as  well  as  a  motor 
function,  is  supported  by  the  facts  that  there  is  often  slight  blunting 
of  sensibility  on  the  extremity  of  a  limb  paralysed  by  disease  in  this 
region,  and  that  in  convulsions  due  to  irritating  lesions  in  this  situa- 
tion a  sensory  aura  very  often  precedes  the  motor  spasm.  It  is  quite 
possible  that  the  sensory  region  extends  also  to  the  medial  surface  of 
the  hemisphere,  just  as  does  the  motor  region,  but  all  the  facts  hitherto 
observed  are  opposed  to  the  inference  drawn  by  Ferrier  from  the 
experiments  on  animals,  that  any  part  of  the  medial  surface  has  an 
exclusive  or  even  a  preponderant  relation  to  cutaneous  sensibility. 
One  reason  why  we  have  so  little  evidence  of  the  seat  of  this  function 
is  that  extensive  compensation  is  possible.  Thus  a  unilateral  lesion 
in  childhood,  however  extensive,  scarcely  ever  causes  permanent  loss 
of  sensation. 

Smell, — The  indication  of  experiment  is  that  there  is  a  centre  for 
smell  at  the  anterior  extremity  of  the  uncinate  convolution  on  the 
medial  surface  of  the  temporal  lobe,  related  to  the  olfactory  nerve  of 
the  same  side.f  This  is  supported,  as  regards  man,  by  the  facts  that 
some  fibres  of  the  olfactory  nerve  can  be  traced  towards  this  region, 
and  that  olfactory  symptoms  have  been  observed  in  a  few  cases 
of  disease  of  this  part.  Thus  epileptic  fits  beginning  with  an  olfac- 
tory aura  were  associated  in  one  case  with  softening  in  this  region.} 
But  it  is  probable  that  other  fibres,  or  fibres  from  this  centre,  cross 
the  middle  line  (perhaps  in  the  anterior  commissure)  and  go  to  some 
part  of  the  cortex  of  the  opposite  hemisphere,  since  there  are  cases  in 
wldch  organic  disease  of  one  hemisphere  has  caused  loss  of  the  sense 
of  smell,  in  addition  to  that  of  the  other  special  senses,  on  the  oppo- 
site side.§ 

•  Demange,  *  Revae  de  M&l.,*  May,  1883,  p.  891.  A  collection  of  clinical  facta 
pointing  to  tbe  parietal  and  central  regions  as  the  chief  sensory  region  it  given  bj 
AUen  Starr,  'Journal  of  Nervous  and  MentJil  Diseases,'  1884,  p.  327. 

t  See  case  of  Dr.  Churton.  Leeds,  *  Brit.  Med.  Journ.,'  1887. 

X  McLane  Hamilton,  'New  York  Med.  Journal/  June,  1882;  also  Hnghling* 
Jackson  and  Beeror,  '  Brain,'  voL  xii,  p.  304. 

§  Such  a  caae,  with  autopsy,  showing  softening  of  the  hinder  part  of  the  internal 
capsule,  is  recorded  hy  Fer^, '  Arch,  de  Neurologie,'  1885.    I  have  seen  several  ci 
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Vitian. — ^Numerous  observations  have  established  beyond  question 
the  fact  that  bemianopia  results  from  disease  of  the  occipital  lobe, 
wbich  thus  constitutes  a  centre  for  the  fibres  from  the  same-named 
half  of  each  retina,  and  receives  impressions  from  the  opposite  half  of 
each  field  of  vision.  The  impressions  from  the  retinsd  reach  it  b>  the 
optic  tract,  and  probably  by  the  optic  thalamus,  and  by  fibres  from  the 
thalamus  through  the  white  substance  of  the  occipital  lobe.  Fuller 
details  of  this  path  are  given  in  the  account  of  the  origin  of  the  optic 
nerves.  We  do  not  know  the  exact  position  of  the  visual  centres  in 
the  occipital  lobe.  Hemianopia  has  resulted  from  disease  of  the  apex 
of  the  lobe,  the  outer  surface,  and  the  medial  surface,  but  in  some  cases 
of  partial  lesion  the  white  fibres  of  the  optic  path  may  have  been  in- 
volved. Complete  hemianopia  has  most  frequently  been  produced  by 
disease  of  the  apex  of  the  lobe,  and  especially  of  the  cuneus.    Munk 


Pio.  13. — Coiticml  yifual  centres  on  the 
outer  surface  of  the  hemisphere.  The 
darker  shading  indicates  the  region  of 
the  half-Tlsion  centre  (the  precise  limi- 
tation of  which  is  not  yet  known) ;  the 
lighter  shading  is  that  of  the  supposed 
higher  vitoal  centra. 


Fio.  14. — Inner  aspect  of  the  right 
liemisphere.  Probable  position  of  the 
visual  centre  in  the  occipital  lobe  and 
of  the  ol  factory  centre  in  the  uncinate 
gyrus  (U). 


believes  that,  in  animals,  there  is  a  serial  surface  representation  of 
the  half- fie  Id  in  the  occipital  cortex,  the  anterior  half  corresponding 
to  the  upper  quadrant  and  the  posterior  half  to  the  lower  quadrant. 
Since  small  cortical  lesions  cause  incomplete  hemianopia,  it  is  probable 
th&t  in  man  also  there  is  such  a  projection  of  the  field  as  Munk  de- 
scribes, but  it  is  not  probable  that  the  projection  occupies  the  whole 
occipital  region.*  There  must  be  a  representation  of  the  colour  fields  in 
the  cortex,  distinct  from  that  for  light  and  objects,  since  colour  hemi- 
anopia has  been  met  with  as  an  isolated  symptom.     (See  "  Diseases  of 

during  life  in  which  smell  was  implicated.  See  also  Fasola, '  Riv.  Sper.  di  Fren.,' 
1SH6;  and  Anderson, '  Brain/  vol.  ix,  p.  390. 

*  An  important  case  has  heen  recorded  hy  DeUpine  ('  Trans.  Path.  Soe.,'  1890). 
The  patient  had  had  rifrht  homonymous  hemianopia  for  ei^ht  months,  and  oontrao* 
tioo  of  the  remaining  fields.  On  the  right  i^ide  of  the  right  field,  however  (which 
wms  oiberwiae  blind),  there  was  a  ]  crsistent  marginal  circle  of  vision.  Post  mortem 
there  was  softening  in  the  left  cni  ens  and  middle  occipital  convolution.  The  inner 
aspect  of  the  cnnens  was  also  affected,  except  the  postero- superior  portion,  and  th# 
Interesting  qneetion  presents  itself  whether  this  part  which  escaped  had  a  relation 
to  the  ptrsiatent  marginal  ciicU  of  Tuion  in  the  right,  otherwise  blind,  field. 
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the  Optic  Neire.")  Wilbrand*  assumes  that  all  impressions  are  con* 
ducted  first  to  the  apical  region,  because  disease  there  causes  total 
loss,  and  tbat  there  is  a  re-representation  of  the  colour  half-field  in 
front  of  this.f 

But  disease  sometimes  causes,  not  hemianopia,  but  **  crossed 
amblyopia,"  i.  e.  dimness  of  sight  in  the  opposite  eye,  generally  with 
concentric  diminution  of  the  field.J  The  theory  which  best  explains 
the  fact  is  that  on  the  outer  surface,  in  front  of  the  occipital  lobe, 
there  is  a  higher  visual  centre  in  which  the  half-fields  are  combined, 
and  the  whole  opposite  field  is  represented.  Sucb  a  centre,  in  animals, 
is  localised  by  Ferrier  in  the  angular  gyrus  (in  which  term  he  includes 
tbe  extremity  of  the  supra-marginal  convolution).  Pathological  evi- 
dence in  man  points  to  some  part  of  the  same  region  as  the  seat  of  this 
tentre.  In  the  very  few  post-mortem  examinations  in  cases  with 
'*  crossed  amblyopia  *'  the  posterior  and  inferior  part  of  the  parietal 
lobe,  t.  6.  tbe  angular  gyrus,  in  its  widest  sense,  bus  been  involved  in 
the  disease.  In  tbe  case  mentioned  on  p.  20,  recorded  by  Demange, 
the  loss  of  sigbt  of  the  left  eye  was  an  early  symptom,  and 
the  softening  of  this  region  appeared  older  than  that  elsewhere. 
Another  instructive  case,  recorded  by  Dr.  Sharkey,  is  shown  in  Figs. 
15  and  16.  It  would  seem  that  the  field  of  the  same  side  it  alio 
represented  in  this  centre,  since  the  amblyopia  in  the  opposite  eye  ii 
usually  accompanied  by  a  slight  restriction  of  the  field  of  the  eye  on 
the  same  side.  Tbus  the  centre  must  be  assumed  to  represent  the 
whole  of  both  fieMs,  but  that  of  tbe  opposite  side  in  a  far  higher 
degree  than  the  field  on  the  same  side.  This  assumption  enables  us 
to  understand  anotber  curious  fact,  viz.  tbat  the  "  crossed  amblyopia** 
generally  lessens  after  a  time  (while  bemianopia  is  usually  persistent). 
If  the  higher  centre  in  each  hemisphere  is  connected  with  both 
retinsB,  it  is  conceivable  tbat  the  loss  caused  by  disease  of  one  hemi- 
sphere may  be  compensated  by  the  function  of  the  other  hemisphere. 
Hence  wo  can  understand  that  atropby  of  this  region,  congenital  or 
dating  from  early  life,  may  be  unaccompanied  by  any  recognised  loss 
of  sight.§  Tbe  visual  path  will  be  considered  in  connection  with  the 
optic  nerves.  II 

•  *  Ophth.  Beit  tar  Diag.  d.  Qehimkr.,'  1884^ 

t  Varying  impiiirment  in  extent  of  vision  in  a  patient  found  to  have  glioma  in 
angular  gyrus  (Anticrson,  *  Trans.  Opbthal.  Soc./  1890). 

t  1  h'«ve  seen  several  such  cases,  and  others  have  bct-n  recorded,  some  by  Ferrier 
(*  Brain/  vol.  iii,  p.  45r>).  Of  course  all  ocular  causes  of  amblyopia  are  excluded. 
(See  chapter  on  AfPections  of  Sight.) 

§  As  in  a  curious  case  recorded  by  Dr.  Sharkey  (*  Med.-Chir.  Tram.,'  vol.  Ixvi, 

1883,  p.  293). 

Ii  Dr.  Beevor  has  found  that  in  the  marmoset  monkey  there  are  no  fibres  from 
the  corpus  callosum  to  the  cortex  bounding  the  calcurine  fissure.  This  pairt  3f  the 
cortex  is  analogous  to  the  visual  centre  in  man,  and  if  such  an  arrangement  b  9Xm 
present  tliere,  it  might  throw  some  light  on  the  persistence  of  hemiopia  after 
of  this  part. 
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Cortiod  lesions  in  dogs 
or  impair  thu  power  of 
recf^ising  the  natara 
of  Men  objects,  k1- 
though  thej  can  be 
recogniaed  at  once 
wher  (onie  other  sense 
it  umplojed ;  the 
condition  has  been 
termed  mind  •blindness 
(Munk*).  The  power 
thus  lost  seeme  to  be 
snbMrred  by  struc- 
tures in  or  near  the 
higher  viiuftl  centre, 
but  the  position  of 
the  lesion  has  not  jet 
been  ascertained  in 
any  case  in  which  the 
loss  was  considerable 
and  persistent.  The  k 
lo»s  of  course  includes 
the  recognition  of 
words,  and  the  latter 
ma;  occur  without  in- 
abilitj  to  recognise  ob- 
jects in  geueral.  Mind- 
blindDesa  was  pD- 
duoed  bj  the  lesion 
indicated  in  Fig.  17, 
but  this  case,  while  it 
ugrees  with  the  pro- 
bal'le  localisation,  was 
too  brief  in  duration 
to  constitute  actual 
proof  of  the  seat  of 
disease  on  which  th< 
symptom  depends,  t 
The    sabject    is    con- 


that  do  not  cause  loss  of  sight  mmj  abolish 


10.  16.— Aipect  of  tittht  bemitplK-re,  ftnd  Fib.  18 
prob>blB  arvft  of  the  leaion,  In  >  laae  of  rnibaliam  of 
tha  tisht  >i>idi11g  crrebnl  nrtery  (Shirkej',  '  Hed.- 
Chir.  Trana.'  isai,  p.  26b).  TUe  itnni«di&te  effect 
if  the  K'tion  ww  left  liemiplei;ia  and  hemisnBi- 
thcsia,  with  Ktinosb  complete  bliadim*  of  the  Isft 
eye,  and  lou  of  hearing;  anil  taate  on  the  left  dde. 
Foar  ireekt  after  the  iltnesi  there  was  marked  lm> 
proTement  in  thi^  ipedal  teaiei,  anit,  a  little  later, 
ID  the  hemianeetheii*.  8ii  and  a  half  wecki  after 
the  oniet  the  ipecial  aenaea  were  normal,  the  leg 
bad  regained  much  poirer,  and  *  fartntght  later 
•caution  waa  normiil.  The  p»nlvaiB  of  the  arm 
continaed  until  death,  aeveri  ycaii  later. 


Anat  B.Ph;^.,'1STS,p.l6t. 


nf  Icaion  Id  the  left  hemiipberi 


(an^lar  g>rui),  which  cauKd  wmplete  miDd-bliDd- 
'1^       neea  doring  the  ihnrt  time  the  patient  liTed.   (Chanf- 


t  The  aame  itateiBent  ap>       neee  dnriog  the  ehort  time  the  patient  lired.   (Chanf- 
pl'wa  to  a  ci«e  of  dcpm>cd       fart,  ■  B«t.  da  M*d.,'  IbSl,  p.  SM.) 

incton  of  the  ekoll  in  thia    _ — - 

ngfoa.  In  which  miDd-blindDCaa  axiMed  for  two   wcike  (McEwen 
Joamal.'  Aog.,  1B83). 
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Fio.  18. — Pt^sition  of  the  auditory  centre 
iu  the  fint  temporMl  convolution. 


flidered  further  in  the  Bections  on  **  Affections  of  Speech,**  and  "  Dia- 
eases  of  the  Optic  Nerves."     The  theory  remains  the  most  probable. 

Auditory  Centre.— Pathology  on  the  whole  supports  the  indication 
of  experiment,  which  places  the  auditory  centre  in  the  middle  of 
the  first  temporo-sphenoidal  convolution  (Fig.  18).    This  convolution 

has  been  found  atrophied  in 
cases  of  congenital  deafness.* 
Destruction  of  this  region  has 
been  accompanied  by  loss  of 
bearing  in  the  opposite  ear,  al- 
though the  loss  has  not  been  per- 
manent. An  instance  is  the  case 
figured  on  the  last  page  (Fig. 
15).  In  a  case  under  my  obser- 
vatiou  of  extensive  tumour,  in 
which  the  oldest  part  was  beneath 
this  convolution,  convulsions  preceded  by  an  auditory  aura,  referred 
to  the  opposite  ear,  were  a  very  early  symptom.  In  another  case  a 
tumour  in  the  position  of  the  letters  P  Sy  in  Fig.  18  caused  unilateral 
convulsions,  preceded  by  a  loud  noise,  as  of  machinery.  The  convolu- 
tion on  each  side  would  appear,  therefore,  to  be  related  to  the  opposite 
auditory  nerve.  It  is  important  to  note  that  the  loss  is  not  permanent, 
and  this  may  explain  another  fact,  that,  in  many  cases  in  which  the 
symptoms  lasted  for  some  time,  the  absence  of  deafness  has  been 
noted  during  life,  although  this  convolution  was  found  destroyed  after 
death.f  Hence  it  would  seem  that  perfect  compensation  is  possible, 
presumably  by  the  corresponding  centre  of  the  opposite  side.  The 
complete  deafness  present  at  first  in  the  case  shown  at  Fig.  15  passed 
away  completely  at  the  end  of  six  weeks.  Thus  each  auditory  nerve 
must  be  structurally  connected  with  both  hemispheres,  although  only 
the  connection  with  the  opposite  hemisphere  is  habitually  in  functional 
action. 

A  condition  of ."  mind-deafness "  has  apparently  been  caused  in 
animals  by  destruction  of  the  first  temporal  convolution  (Munk).  An 
analogous  condition  is  met  with  not  infrequently  in  man  when  this 
convolution  on  the  left  side  is  diseased,  but  it  has  been  observed 
rather  in  connection  with  the  perception  of  words  than  of  sounds  in 
general.     (See  "  Affections  of  Speech.") 

Of  the  cortical  representation  of  taste  we  know  nothing.  The  percep- 
tion of  flavours  is  related  to  the  olfactory,  not  to  the  gustatory  nerve; 
but  in  epile])tic  warning,  flavour  and  smell  are  always  dibtinct,  and  it 
is  probable  that  a  rearrangement  obtains  in  the  cortex. 

Speech. — The  reLition  of  certain  parts  of  the  cortex  to  speech  pro- 
cesses  can   be   better  understood  when  these  processes  have  been 

*  Fletcher,  Beach,  and  others. 

t  Ai  in  »  cane  of  lof  tening  recorded  by  Ball, '  New  York  Arch,  of  Med.,'  Apiil, 
1881. 
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considered  i&  detaiL  The  centres  concerned  in  articulate  speech  are  in 
the  posterior  extremity  of  the  lowest  frontal  convolution,  and  the 
adjacent  part  of  the  ascending  frontal,  in  the  left  hemisphere.  They 
eorrespond,  in  part  at  least,  to 
the  centres  for  the  moyements 
(lips  and  tongue)  by  which  ar- 
ticulation is  effected.  The  per- 
ception of  heard  words  is  sub- 
serred  by  the  centre  for  hearing 
in  the  first  temporal,  or  by 
structures  adjacent  to  it.  Tb ere 
may  be  loss  of  the  power  of 
understanding  heard  words 
without  deafness.  The  com- 
preliension  of  seen  words  is  a 
difficult  and  complex  subject,  which  will  be  considered  in  the  chapter 
on  affections  of  speech. 

Piychical  Processes. — It  is  presumed  that  mental  processes  are  sub- 
served by  those  parts  of  the  cortex  that  have  no  known  motor  or  sen- 
sory function,  and  especially  by  the  pre-f rental  lobes.  Many  cases 
are  on  record  in  which  considerable  mental  change  was  produced  by 
extensire  disease  in  this  part,  especially  great  when  the  disease  was 
bilateral.  Small  lesions,  however,  may  cause  no  symptoms,  perhaps 
because  there  is  considerable  capacity  for  functional  compensation. 
It  would  probably,  however,  be  wrong  to  regard  mental  processes 
as  exclusively  related  to  the  parts  which  are  not  known  to  have  other 
functions,  since  the  motor  and  sensory  regions  must  also  subserve 
mental  operations. 


Fio.  19.— Position  of  the  motor  tpeeoh 
region  in  the  left  hemisphere. 


Tju  Connecting  Tracts,  Central  Ganglia,  Ao. 

The  next  subject  of  medical  importance  is  the  course  of  the  fibres 
that  unite  the  various  par£s,  and  establish  a  connection  with  the  spinal 
cord.  The  course  of  these  fibres  has  been  only  partially  unravelled, 
and  the  difficulty  of  the  task  is  increased  by  the  fact  that  many  of  the 
tracts  are  interrupted  in  places  by  grey  matter.  This  interruption 
arrests  the  progress  of  secondary  degeneration,  which  is  so  great  an 
aid  in  tracing  the  course  of  interlacing  fibres. 

The  centrum  ovale  of  the  hemisphere  consists  of  medullated  nerve- 
fibret,  of  which  three  classes  have  been  distinguished  according  to 
their  course: — (I)  Fibres  that  pass  between  and  connect  different 
convolutions  in  the  same  hemisphere ;  amongst  these  is  a  special  set 
which  passes  between  the  occipital  and  frontal  lobes,  in  the  inner  part 
of  the  hemisphere,  crossing  the  fibres  to  the  corpus  callosum,  in  the 
congenital  absence  of  which  it  becomes  very  distinct.*    It  may  sub- 

*  Bofdaeh,  Mejnert,  Onufrowici  ('A.  f.  Psych./  iviii). 
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■erve  moTement  of  the  head  and  ejea  to  the  oppoiite  lide  when  a 
Tiaual  imiinaKion  puaaea  tbeace  to  the  brain.  (2)  Fibrei  that  paaa 
iuwards  to  the  corpua  caJloanm,  and  for  the  moat  part  connect 
corresponding  reglonsintbe  cortex  of  the  twoheTnUpherea.*  Probably 
the  fibres  between  the  leg  centres  are  at  the  liaak  of  the  corpua  calloanm, 
those  between  the  arm  and  trunk  centres  in  the  middle,  and  thoae 
between  tLe  bead  and  eje  centres  in  the  fore-part.f  (3)  Fibrea  that 
pass  to  the  central  ganglia  or  cms  cerebri.  The  last-nanied  converge 
from  all  piirts  of  the  cortex  to  the  inner  and  tower  region  of  the 
hemiaphere,  where  the  central  ganglia  lie  and  the  cms  leaTea  the 
braio.  If  traced  upwards  from  the  croa  and  ganglia  tbe^r  radiate 
towarda  the  cortex,  and  the  radiation  of  the  two  heaiispheres  has  been 
compared  to  a  crown,  and  termed  the  "  corona  radiata."  This  ex- 
preeaion  is  not  now  much  used,  but  a  limited  application  of  the  term 
in  current  and  convenient :  special  grcupa  of  theae  fibres  are  termed 
"  radiations,"  an  the  "  pyramidal  radiation,"  "  optic  radiation,"  Sk.  ; 
while  the  fibres  that  thus  radiate  are  sometimea  termed  "coronal." 

The  cruB  cerebri,  it  will  be  remembered,  enters  the  inner  side  of  the 
hemisphere,  spreading  out  beneath  the  optic  thalamus  and  caudate 
nucleus,  and  its  fibrea  ascend 
iu  a  lajer  beneath  these  gan- 
glia on  the  inner  side  and 
the  lenticular  nucleus  on  the 
outer    aide.      This   layer    is 
termed   the   "internal  cap- 
Bule,"  because  it  bounds  in- 
ternally   the    lenticular    nu- 
cleus.     In  a  horizontal  sec- 
tion  through   theae    ganglia 
I    (Fig.  20)  it  ia  seen  that  the 
anterior  and  poaterior  parta 
of  the  capsule  have  not  quite 
the  same  direction ;  the  an- 
terior part,  between  the  body 
of  the  cuudate  nucleus  and 
Ihe  cent™i  g.nKlia  mJ  intem.l  cp.aU.  ^     "«  fore-pirt  of  the  lenUcular 
nuclens,    joins    at  an  angle 
the  posterior  part  between  the  optic  thalamus  and  the  hinder  part  of 
the  lenticular  nucleus.    These  ore  called  the  anterior  and  posterior 

*  This  opinion  lut>  been  confirmed  b;  almort  all  modern  inveatigfttion*,  with  the 
Mceptioti  cif  thon  of  Dr.  D.  J.  Hsmilton  (■  Journ.  of  Anat.,'  xii.  p.  385),  whoM 
tbeot;  h  ■carcrly  to  be  ri'i-imciled  with  the  cartiia  f&cti  of  pstholog;,  >ad  whoM 
«Tidence,  from  compar&Uve  anatomy,  b**  been  contested  b;  Beevor  ('  IJnin,'  1886), 
while  the  r.IJar  vitsw  ha*  Iven  ei{.eriini-nU11y  conflrmi-d  by  Sclikfer  nnd  Mott 
('  Brain,'  viii,  1890).  Stimulation  of  the  lui  f>ice  of  the  coriiiu  calloaani  cicited  the 
motor  cantres  of  Iwth  hemiapherca ;  of  one  only  when  they  Lud  been  lieitroyed  In 
the  other. 

t  SchUer  and  Matt,  loe.  ciL 
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"limbs"  of  the  capanle,  and  the  angle  at  which  tnej  join  is  calle<1 
itt  "  elbow "  or  "  knee."*  Id  an  experimental  investigation  into 
the  excitability  of  the  fibrai  of  the  internal  capsule  in  the  monkey ,t 
BeeTor  and  Horalej  found  that  the  fibres  were  arranged  from 
before  backwards  in  the  same  order  as  the  foci  of  representation 
in  the  excitable  part  of  the  cortex  taken  alouj^  lines  drawn  at 
right  angles  to  the  direction  of  the  fissure  of  Kolando;  that  the 
arrangement  of  fibres  in  the  different  sogmenta  of  eacb  great 
dirision  was  the  same  as  prevails  in  the  cortei,  and  that  the  character 
uf  each  movement  was  represented  in  the  capsule  as  Id  the  cortex. 
The  extent  of  the  Ifoticular  nucleus  from  front  to  back  corresponds 
to  both  the  caudate  nucleus  and  optic  thalamus  together,  but  the 
slender  tail  of  the  caudate  nucleus  extends  as  far  back  as  the  posterior 
extremity  of  the  lenticular  nucleus,  curving  down  into  tbe  roof  of  the 
descending  comu  of  tbe  lateral  ventricle.  Tbe  two  parts  of  the 
corpas  striatum  (caudate  and  lenticular  nuclei)  are  connected  at  tbeir 
anterior  and  posterior  extremities  by  Hlender  tracts  of  grey  matter, 
which  pass  between  the  fibres  of  the  capsule  ;  e]a<^wliere  these  fibres 
■epanite  the  two  ganglia.  In  tbe  lenticular  nucleus,  as  seen  in 
transverse  section,  three  parts  can  be  distinguished  by  a  ilifEerence  in 
tint— the  inner,  middle,  and  outer,  or  first,  second,  and  third,  the  last 
being  by  far  tbe  largest  (see  p.  41). 

A  section  through  the  omra  cerebri  above  the  pons  (Fig.  21)  shows 
them  oonaected  above  by 
the  corpora  qnadrigemina. 
Tbe  cms  proper  is  sepnrated 
into  two  parts,  anterior 
(v«Dtral)  and  posterior 
(dorsal).!  by  the  "locus 
oiger ; "  the  lower  or  ante- 
rior  is  called  the  cruita,  the 
upjHfr  or  posterior  the  irg- 
fiimfutii,  Tlie  iTusla  is  iilso 
allied  the  "pes "or "basis," 
and  the  former  ("  Fuss '*)  is  *"'«■  21.— l>iii(;r»m  of  wM-n  c.f  crnni eenliL 
tbetermnsuallyemployedin  *q, -q^fdart  rf  Syhiu^ 

Germany  ;  but  neither  of  these  words  lends  itself  te  the  English  system 
of  terminology, and  it  is  better  to  use  tbe  u1d<T term"  crusta" and ite 
adjective  "  crustal."  The  tegmentum  is  much  greyer  than  ihe  cruato, 
becunse  it  contains  many  nerre-celU  mingled  with  the  fibres,  while  the 
cnuta  coniusts  almost  exclusively  of  nerve-tibres.      Tbe  tegmentum 

*  Suchk  band  (u  in  a  pipe)!*  ttnned  s " knee "  in  Qenniny,  ui  "elbow"  in  this 
omntry.     It  ii  perhap*  bettor  to  t«rm  tbe  junetian  tbs  "angle"  of  tltecspsuU. 

t  '  Phil.  Trent,'  1890. 

}  Altboagh  tbe  direction  of  tbe  pans  and  crura  ii  nearer  the  liorixontal  than  tiM 
rcTticBl,  it  ia  CODTcnitnt  to  relua  tbe  tertna  anieriaT  and  poitvrior  in  tbe  lame 
Hgniftcanu*  M  in  relerenee  to  the  cord — tbe  more  ao  becKUM  the  Sbret  rrom  thecriM 
ftia  aeMOM  an  uecnding  coone  when  tbe;  enter  Um  hemiafdiere. 
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▼aries  in  tint  in  different  parts  of  its  section.  Near  the  middle  line 
id  a  round  or  oval  area,  greyer  than  the  rest,  and  often  reddish  gprej. 
It  is  the  "  red  nucleus/*  or  "  tegmental  nucleus."  To  the  outer  side 
of  the  red  nucleus,  and  just  above  the  outer  part  of  the  locus  niger, 
a  paler  curved  band  is  seen,  largest  at  its  inner  eztremitj.  This  is  the 
fiUetf  an  important  tract  of  fibres,  which  extends  up  from  the  lowest 
part  of  the  pons,  and  occupies  there  also  the  same  relative  position, 
the  lowest  part  of  the  tegmentum.  Above  the  red  nucleus  is  a  small 
triangular  white  area,  near  the  middle  line,  the  section  of  a  compact 
bundle  of  **  posterior  longitudinal  "  or  *'  posterior  horizontal"  fibres. 
In  a  section  through  the  middle  of  the  pons  (Fig.  27,  p.  33)  the  dis- 
tinction between  the  two  parts,  crustal  and  tegmental,  is  still  indicated 
bj  the  position  of  the  fillet  in  the  lowest  layer  of  the  tegmentum.  The 
crustal  portion  below  (».  e.  in  front  of)  the  fillet  is  here  increased  in 

bulk  by  the  transverse  fibres  from  the  middle 
peduncle  of  the  cerebellum  and  by  much  scat- 
tered grey  matter.  In  the  tegmentum  the  pos- 
terior longitudinal  bundles  are  still  seen  near  the 
middle  line  and  close  to  the  floor  of  the  fourth 
ventricle.  Between  them  and  the  fillet  is  an  area 
consisting  of  interlacing  bundles  of  fibres,  trans- 
verse and  longitudinal,  the  "reticular  forma- 
tion." In  the  tegmental  part  of  the  pons  there 
are  also  various  collections  of  grey  matter  from 
which  certain  cranial  nerves  take  origin.  These  lie 
chiefly  in  the  upper  part,  near  the  floor  of  the 
fourth  ventricle,  and  will  be  subsequently  de- 
scribed. 

Our  knowledge  of  the  course  of  the  motor 
path  is  more  complete  than  that  of  any  other  set 
of  fibres.  The  relations  of  the  spinal  portion  of 
this  path  have  been  described  in  the  account  of 
the  anatomy  of  the  spinal  cord  (vol.  i,  p.  172). 
We  have  seen  that  it  there  occupies  the  two  pyra- 
midal tracts,  anterior  or  direct,  and  lateral  or 
crossed.  The  precision  with  which  their  limits 
are  indicated  by  secondary  degeneration  enables 
us  to  trace  their  course  with  equal  certainty  in 
the  brain.  The  degeneration  has  revealed  also 
the  remarkable  fact  that  the  pyramidal  fibres 
extend  fron  the  central  convolutions  to  the  spinal 
Fio.  22.— Diagram  of  cord  without  any  interruption  by  grey  matter. 
mfdS'^^t?"^  1"«««g  their  course  up  from  the  cord  (Fig.  22). 
right  hemisphere.         we  find  that  each  lateral  tract  crosses  the  middle 

line  in  the  medulla,  and,  uniting  with  the  anterior 
or  direct  tract,  forms  the  "  anterior  pyramid  ; "  from  this  the  name  is 
taken  by  which  the  fibres  are  known  throughout  their  course.  Entering 
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the  pons  the  two  pTramids  are  ooTered  bj  the  enperficial  layer  of 
transverse  fibres,  and  divide  into  a  series  of  bundles.  Thus  divided, 
thev  coarse  up  through  the  crustal  portion  of  the  pons,  lying  between 
the  superficial  and  deep  layers  of  transverse  fibres,  and  surrounded  by 
much  grey  matter,  with  which,  however,  their  fibres  Lave  no  connec- 
tion. Above  the  pons  the  bundles  again  unite,  and  in  the  cms 
cerebri  the  pyramidal  fibres  lie  together,  and  occupy  the  middle  two 
fifths  of  the  crusta,  extending  from  the  surface  below  almost,  but  not 
q«ite,  to  the  substantia  nigra  above.  Passing  beneath  the  optic 
thalamus,  tbey  ascend  between  it  and  the  lenticular  nucleus,  as  part  of 
the  internal  capsule.  They  occupy  the  anterior  two  thirds  of  its 
posterior  limb,  the  hinder  third  containing  the  sensory  path.*  Above 
the  lenticular  nucleus  they  radiate  through  the  white  substance  of  the 
hemisphere  to  that  part  of  the  cortex  in  which  experimental  stimula- 
tion causes  movement  in  the  limbs,  viz.  the  two  central  convolutions 
with  the  superior  parietal  lobule  and  paracentral  lobule.  The  motor 
impulses  originating  in  these  convolutions  appear  to  be  conducted 
directly  to  the  grey  matter  of  the  spinal  cord  by  these  fibres,  without 
the  intervention  of  any  nerve-cells,  either  of  the  central  ganglia  or  the 
pons.  If  these  convolutions  are  destroyed,  the  fibres  degenerate  down 
to  the  lowest  part  of  the  cord.  Some  fibres  from  the  motor  cortex 
pass  into  the  narrow  **  external  capsule,"  outside  the  lenticular 
nucleus,  into  wbich  their  degeneration  can  be  traced.  Their  further 
course  is  unknown. 

The  "  motor  '*  convolutions  contain  also  centres  for  the  movements 
exerted  through  some  of  the  motor  cranial  nerves — movements  of  the 
jaw,  face,  and  tongue.  The  fibres  from  these  centres  pass  from  the 
cortex  with  the  pyramidal  fibres.  The  centres  for  the  face  and  tongue 
are  lowest  in  the  cortex  (as  we  have  seen),  and  their  path  lies  corre- 
spondingly below  that  of  the  limbs  in  the  centrum  ovale.  But  the 
ebange  from  the  vertical  to  an  antero-posterior  relation,  in  the  internal 
capsule,  brings  the  fibres  for  the  face  and  tongue  in  front  of  those  for 
the  limbs,  and  they  occupy  the  bend  or  angle  of  the  capsule  (Fig.  23). 
In  the  crusta  they  occupy  a  corresponding  position  on  the  inner  (medial) 
side  of  the  pyramidal  fibres  (Brissaud,  Raymond  and  Artaud),  the 
change  in  direction  of  the  cms  having  brought  to  the  inner  side  that 
which  was  anterior  in  the  capsule  and  inferior  in  the  cortex.  It  is 
probable  that,  in  the  pons,  the  fibres  for  the  cranial  nerves  continue 
with  I  he  pyramidal  fibres,  lying  on  the  inner  nide  of  the  latter;  hence 
the  face  and  limbs  may  be  paralysed  together  by  a  small  lesion  in  the 
upper  part  of  the  pons.  When  these  fibres  approach  the  level  of 
their  nuclei,  they  leave  the  neighbourhood  of  the  pyramidal  tract,  and, 
ero8«iug  the  middle  line,  pass  to  the  nucleus  from  which  the  cranial 
nerve  takes  origin* 

*  FvrlLkps  not  exclasivelj,  however.  A  few  fibres  of  the  motor  path  have  been  found 
m  the  liiader  third  (Munnkopf,  'ZeiUch.  f.  kl.  Med.,'  1884,  Sap.).  It  b  possible, 
hBvtre] ,  that  the»«  floret  belong,  nut  to  the  pyramidal  tract,  but  to  the  fillet  (q.  v.). 


Tis.  23.~Diagfnm  to  thaw  the  relatl*«  pcattlon  of  the  aerenl  motor  tncM 
in  thtir  ooans  from  tbe  cnrtei  to  the  cmi.  The  wctiou  throuKh  the  oon- 
rolationi  ii  Tertical;  that  ihrongh  the  Intem&l  capaule,  I  C,  Witontal  | 
that  through  the  cro>  ii  agnm  Tertical ;  C  S,  candate  nncleui,  O  TH,  optje 
thalamaa,  L2  and  L  8,  the  middle  and  outer  puti  of  the  lenticnlu  naclcuj 
/,a,  t,  face,  arm,  and  lei;  fibre*.  The  wordi  in  ittUca  iudicata  Um  oor^ 
iding  cortical  ccntri><. 


Fi«.  24.— Diastnini  of  »eoUon  of  the  emi  {modilled  from  Wernicke).  L  F,  UP, 
upper  ancl  lower  fillet;  C  Q  A,  anterior  corp.  qoad,;  Aq,  aqaedurtj 
III,  naclen*  or  third  nerve  (3);  P  H,  poit«riar  horizontal  flbrei  j  e  p, 
brfichitim  of  the  poat.  corp.  qaaj. ;  R  N,  red  nacleaa;  S  S,  iubitantia 
nicTB;  COl,  internal  frenicuUto  body  J  TOO,  temporo-iccipital  oerabelUr 
flbrcs;  IV.  pyraniidal  fibres  i  F  C,  fronto-cerebellar  flbrea;  C  C,  caudate 
oerebelUr  flbres;  t,  inner  flbrea  of  cruBta  to  to^nientnin. 


8TltO0TDBE  AND  FDNUTIONS, 


31 


Tbm,  of  tlie  white  fibres  tliat  conititnte  the  cruata,  or  lover  half  of 
the  CTUB  cerebri,  lem  thao  half  belong  to  the  pyramidal  tracts.  What 
are  the  other  cnittal  fibres  ?  Thej  lie  partly  on  the  outer  side  of  the 
pjramiilal  fibr^  (t  o  o.  Fig.  21),  partly  oq  the  inner  (medial)  aide 
(r  c),  parti;  above  (o  o),  between  the  pyramidal  fibr^e  fcoid  the  sub- 
ctdDtia  nigra.    Only  those  on  the  inner  (mediul)  side  of  tbc  pyramidul 


Pie.  2S. — DIajFmn  of  tha  courta  of  the  motor  tnet  m  abown  In  «  dUffnoi. 
mMic  boriwnlal  icction  through  iJieccrebnl  hemiaphfre,  pODa,aDd  medtilla. 
Ft,  frootd  Inbei  Oe,  nedpiUl  lobej  A  V,  Mccniling  trontkl,  snd  A  P, 
■accnding  purietnl,  conTOlatiini ;  P  C  f.  pre-c«Dtnl  BuDra  in  front  of  tbo 
urmding  frontkl  coDTolution;  /  P  J*,  interpsritCal  Buare.  A  ml  ion  of 
the  enin  U  lettered  on  the  left  aide:  )!>  N,  lubttantia  nigra;  Py,  region 
occnpied  bj  the  pjramidal  Hbrn  (cD'itor  tnu-t),  which  on  tlie  rif;1it  ire 
•hown  u  ontiaaont  line*,  conrerging  in  the  *hit«  (ubatMice  of  the  hemi- 
•phere,  to  piei  thronifh  the  potterior  limb  of  I  C.  the  iotemiil  eapanip  (the 
elboif  of  which  !>  rhown  tX  *) — throng-h  the  emi  >nd  pom,  and  to  divide 
in  th«  medallm  into  the  decatnting  Utenl  pynmidftl  tract  (tpt)  ftnd  tbs 
direct  knterfor  pjrmnidal  tr»ct  [apt). 

tract  pajis  op  into  the  internal  capsule.  The  change  in  the  direction 
of  the  cms  brings  these  inner  fibtea  in  front  of  those  of  the  pyramidal 
tract,  and  thoyform  tbeanterior  limbof  the  capsule  (Fig.  25),  They 
radiate  to  the  cortex  of  the  "  pre  frontal  Lobe,"  t.  e.  that  part  of  thn 
brain  which  lies  in  front  of  thu  central  convolutions.  From  this  crtu 
they  piMS  downwards  into  the  pons.    They  degenerate  downwards,  ana 
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bkTB  been  found  degenerated  in  man^  cases  of  disease  of  the  anterior 
part  of  the  capsule  and  In  extensive  softening  of  the  cortei.*  Henoe 
we  may  assume  that  the;  conduct  downwards,  but  their  defeneration 
stops  in  the  pons,  apparentlj  because  thev  end  in  the  grey  matter 
which  is  so  abundant  in  the  crustal  portion.  This  grey  matter  also 
receiveii  fibres  from  the  middle  cerebellar  peduncles,  and  these  fibres 
probably  decussate  in  the  middle  line  before  entering  the  neire-cells 
(Lallemont).  They  seem  to  continue  the  path  constituted  by  the 
inner  crustal  fibres.  Thus  each  pre-frontnl  lobe  is  specially  connectedt 
not  only,  as  we  have  seen,  with  the  occlpitnl  cortex  of  its  own  side, 
but  also  with  the  opposite  cerebellar  hemisphere,  and  chiefly  with  it> 
lateral  and  poaterior  regions.  When  the  cerebellum  is  congenitallj 
absent,  these  fibres,  the  crustal  grej  matter  of  the  pons,  and  the 
anterior  limb  of  the  internal  capsule  are  absent  (Flecbsig).  In 
animals  the  grey  matter  atropbies  if  tUe  cerebellum  is  eicised.f 

One  small  bundle  of  fibres  in  the  inner  part  of  tbecrusta(t,  Fig.  24), 
lying  close  to  the  medial  surface,  differs  from  the  rest.  As  it  desrands, 
it  passes  bsckwards  into  the  tegmentum,  and  joins  the  fillet.  Ita 
further  relations  bare  not  been  traced. 

Tbe  crustal  fibres  tbat  lie  outside  the  pyramidal  tractj  (t-o-o.  Fig. 
2fi)  do  nut  enter  the  internal  capsule.  Tbey  leave  the  other  fibres  when 
tbe  cms  enters  the  hemispbere,  and  puss  partly  beneath  the  lenti- 
cular nucleus,  partly  between  its  posterior  extremity  and  the  outer  geni- 
cnlate  body,  to  radiate  towards  the  cortex  of  the  occipital  and  temporal 
lobes.  Downwards  they  pass  into 
the  crustal  portion  of  the  pons 
and  then  end  in  the  grey  mat- 
ter, just  as  do  tbe  inner  fibres, 
and  are  prol>ahly,  in  like  man- 
ner, connected  witb  thecerebellar 
hemispbere,  chiefly,  Flecbsig 
thinks,  with  tbe  upper  aurfaoe, 
near  tbe  middle  lobe.  These 
fibres  are  also  wanting  wben  the 
Fm.  26.— Cmrs  cerebri;  pcwiU-n  of  the  cerebellum  is  absent  Plecbaid 
froiito-wrabelUr  (Fr-C),  pyramidal  (Pjr),   „         ,  .  .,    .   .i         ■,  .    , 

»n.l  Umpofo-ocdpltal  «rebell«  flUri  Hj^ugbt  tbat  they  do  not  d.-ge- 
(T-0-C)on  theaurl'sce.  nerate    downwards,   but    it   ap- 

pears certain  tbat  they  do, 
■ince  they  have  been  fonnd  d^enerated  in  several  cases  of  dis- 
ease of  the  occipital  and  temporal  cortex, §    It  was  formerly  believed 

*  BAuolymo, '  NsQT.  Cent.,'  188A. 

t  March!, '  Blviit.  .porim.  de  freniat.,'  1886. 

t  Sometimn  calW  "Tfln-k'a  bundle,"  bnC  to  be  csrafuUy  diitingaiahed  tnm 
Tbrck'i  column  "  la  the  cord. 

5  BechtereiT,  'Cent.  t.  Nervenh..'  1866,  p.  685.  See  also  aniler  "  SroondMy 
^genentiuni  j"  sl*o  Kreuaer  ('Allg.  Z«tBcbr.  i.  Ptyi'h.,' ilviiij  retatea  a  caie  ia 
which  there  wiaabeence  of  the  oceijNtal  lobe  un  oqb  iide,  and  smDnitit  otlier  chaii|[M 
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th&t  then  fibres  enter  the  internal  c&psule  and  constitute  its  pos- 
terior extremity,  vliicli  is  known  to  be  the  chief  sensor;  path,  and 
this  Btatement  is  still  made  in  some  tezt-books.  But  Flecheig,  hf 
dsTelopmental  iDTeatigations,  has  shown  that  this  is  aa  error,  and 
his  eonclusioQB  hare  been  confirmed  by  patbolt^y.  As  the  fibres 
vpatatafromthepyramidaltract,  their  place  is  taken  by  sensory  fibres 
from  the  tegmentum,  and  thus  the  extremity  of  the  capsule  is  formed. 
The  last  part  of  the  crudta  to  be  considered  is  the  thin  layer  of  fibres 
which  lies  above  the  pyramidal  tract,  between  it  and  the  substantia 
Digra.  According  to  Flechsig,  these  arise,  above,  from  the  corpus 
itriatum  (caudate  nucluus,  and  outer  part  of  the  lenticular  nucleus), 
ind  they  seem  to  end,  below,  in  the  pona,  probably  in  the  crustal  grey 
■natter,  as  do  tho  other  fibres  just  described.  They  degenerate  down- 
wards, and  cannot  be  triKed  beyond  the  pons.  They  may  thus  connect 
the  corpus  striatam  and  cerebellum,  in  the  same  way  as  the  inner 
^np  connects  the  pte-frontal  lobe  and  cerebellum.  Some  of  them 
Diay  be  connected  with  the  grey  matter  of  the  substantia  nigra. 

Thus,  of  all  the  fibres  of  the  spinal  cord,  the  pyramidal  tracts  alone 
find  a  place  in  the  crusta  of  the  cerebral  peduncle.  It  may  be  noto'l. 
moreover,  that  these  are  tho  only  long  spinal  fibres  that  degenerate 
downwards.  The  other  fibres  of  the  cord  are  either  short  fibres 
or  degenerate  upwards,  and  are  connected  with  the  cerebellum  or 
with  the  tegmentum  of  the  eras.  Their  couuections  are  at  present 
very  imperfectly  known,  bat 

aie  of  great  importance.   The 

sensory  path  must  be  sought 

in  eome  of  these  fibres;  it 

eertainly  lies  in  the  tegmen- 

turn  of  the  cms,  and  proba- 
bly passes  to  the  cms  by  the 

tegmental  region  of  the  pons. 
In  the  tegmental  region  of 

the  pons,  as  we  hare  already 

seen,  three  chief  groups   of 

fibres  may  be  distinguished, 

(Pik;.  27),  the  small  bundle 

of    "  posterior     longitudinal 

fibre*,"  the  '-  fillet,"  and  the 

extensive   "reticular    forma- 
tion"    We  have  to  conaid.r  ^'2;  "  jT^h'*"?.,''  ,"?!  >^'  «*  •  •««» 
throueh  tho  middle  of  tbe  poni.    So,  »upo- 

tbe  connection  of  tbe  remain-       rior  olinry  body  g   Pw.  uceuding  root,  Tm, 

inir  tracts   of  the  cord   with       n>iddl«  nuclem,  F  motor,  motor  Docleai  o( 
*  3      -„   .,  Uio  lirthDervs. 

these  ttmctures  and  with  the 

eerebellnm,  and  also  the  relation  of  these  tegmental  fibres  to  the 
eetebral  hemispheres. 


in  tbe  Ut«nl  put  of  the  era*,  wUoh  eoold  be 
'ben  it  giadiully  dinppnred. 

8 
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Most  of  the  white  columns  of  the  cord  become  occupied  hj  grey 
matter  when  they  reach  the  medulla  oblongata.  Their  fibres  probablj 
end  in  the  cells  of  this  grej  matter,  from  which  other  fibres  proceed 
and  continue  the  functipnal  conducting  path  of  the  spinal  tracts. 
Nerve-cells  arrest  secondary  degeneration  ;  and  hence  most  ascending 
degenerations  of  the  cord,  as,  for  instance,  that  of  the  posterior  median 
columns,  stop  in  the  medulla.  This  very  much  increases  the  difficulty 
of  tracing  the  connection  of  these  fibres. 

One  tract  passes  up  to  the  cerebellum  without  interruption,  the 
direct  cerebellar  tract.  Its  fibres  pass  in  the  restif  orm  body,  and  reach 
the  middle  lobe  of  the  cerebellum  ;  they  cross  the  middle  line,  and  end 
in  the  opposite  side  of  this  lobe.  They  degenerate,  and  doubtless 
conduct,  upwards,  and  probably  conduct  centripetal  impressions  from 
the  muscles  of  the  lower  part  of  the  trunk  to  the  co-ordinating 
mechanism  in  the  cerebellum  (see  vol.  i,  pp.  170  and  181).  A  few 
fibres  from  the  direct  cerebellar  tract  pass  up  into  the  pons. 

The  postero -median  column  (col.  of  Goll)  is  sometimes  termed,  at 
the  medulla,  the  *'  funiculus  gracilis,"  sometimes  the  **  posterior 
pyramid."  Its  fibres,  or  at  least  most  of  them,  end  in  the  grey  matter 
which  occupies  this  region  of  the  medulla,  the  "  post-pyramidal 
nucleus,"  or,  better,  "  postero-median  nucleus"  (Pig.  28,  ^.  m.  n.). 
Here  ascending  degeneration  stops.  The  postero  external  column 
("funiculus  cuneatus,"  "col.  of  Burdach")  is  also  occupied  by  grey 
matter,  the  •* postero-external  nucleus"  (p.  e.  n.).  From  the  cells 
of  these  nuclei  other  fibres  continue  the  upward  path.  Those  from 
the  two  nuclei  are  so  blended  that  their  distinction  is  scarcely  possible, 
and  the  difficulty  in  tracing  them  is  increased  by  the  circumstance  that 
their  course  is  circuitous.  Manv  fibres  from  both  these  nuclei  course 
forwards  to  the  neighbourhood  of  the  olivary  bodies.  A  large  num- 
ber of  them  cross  the  middle  line,  in  front  of  the  central  canal,  form- 
ing a  decussation  analogous  to  that  of  the  pyramidal  fibres,  but  higher 
up  the  medulla ;  it  is  of  course  wholly  unconnected  with  the  pyramids, 
but  it  has  been  rather  unfortunately  termed  the  **  superior  pyramidal 
decussation."  These  fibres  turn  upwards  between  the  two  olivary 
bodies  (**  interolivary  layer,"  i.  o.  L.)  and  between  them  and  the 
anterior  pyramids.  Some  are  probably  connected  with  the  cells  of 
the  olivary  bodies.  From  the  olivary  bodies  many  fibres  pass  to  the 
cerebellum  by  the  restif  orm  body,  and  these  may  establish  a  connection 
between  the  posterior  columns  and  the  cerebellum,  perhaps  by 
fibres  which  are  not  connected  with  the  cells  of  the  olivary  body. 
The  "  interolivary  layer,"  a  little  higher  up,  forms  the  commencement 
of  the  fillet,  which  has  been  already  mentioned,  and  the  fillet  is  thus 
connected  with  the  posterior  columns.  Other  fibres  from  these  pos- 
terior nuclei  pass  to  the  reticular  formation,  which  increases  in  size  as 
the  posterior  columns  lessen  in  size.  Thus  the  posterior  columns  are 
probably  connected  with  the  reticular  formation,  with  the  fillet,  and 
with  the  cerebellum. 
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Hie  oliTar^  body  beara  a  cloae 
rorpnB  deotntum  of  the  cerebellum, 
■iod  m&nj  fibrea  pus  between  the 
two.  The  connectioD  is  crossed 
congenital  atrophj  or  long  stand 
ing  disease  of  one  i.erebella.r  heim 
sphere  ia  associated  witli  atrophy 
oE  the  opposite  oliTarj  body  and 
experimeabil  removal  of  one  herai- 
■phere  m  animals  causes  a  similar 
itrophy. 

Although  the  Testiform  bodj  (in< 
ferior  cerebellar  peilnncle)  appears 
to  be  formed  from  the  lateral 
colnmn  of  the  cord  its  external 
relation  does  not  indicate  its  real 
coDDections.  Of  the  elements  of 
the  lateral  column,  only  the  direct 
cerebellar  tmct  enters  the  resti 
form  body  The  pyramidal  tract 
tefttet  the  lateral  colnmn  to  cross 
to  the  opposite  anterior  pyramid 
and  in  the  remaiuing  part  of  the 
lateral  colnmn  grey  matter  ap- 
peaiv  (jnst  as  it  does  id  the  pos- 
terior coluians)  the  lateral  nn 
cleus."  This  lies  in  front  of  a  grej 
mus  into  which  the  caput  comn 
porterions  (e.cp)  has  expanded 
the  "grey  tubercle  of  Bolando  ' 
(t  B).  The  lateral  nucleus  higher 
up  is  continaons  with  the  reticular 
formation     most   of  the  fibres  of 

Fia.  S8l — DiKgram*  of  the  itnctDn  of 
tbe  RMdalU  oblon^ta.  A  low  r  snd 
B,  npi-cr  part  of  dccuuation  of  tb« 
pjTamida  C  Kt  the  loweit  of  tin  oil  arj 
bnlin;  D  M  t)ie  apei  and  E  at  tha 
middle  of  th«  alimni  lonptnnai.  A 
■nt(rior,  L  Uteral  column  of  eord  A  P^ 
■nt.  pyramid  B  mtiform  bodjg  a.  <k, 
ant.  curnni  t  S  tubercle  of  Kolandot 
«.  e.  ^ ,  caput  Domu  poKprtorl*  d  t  t 
iirect  eerebellnr  trart  Hi/  hipO(iln«ml 
nm-ei  if  Mr  iti  nncleuii  01  oliTary 
bodj;  p  m  e  p-iat.  mad  eol  p  *  t^ 
p«t.  est.  onL  p  x  a.  pntt.  med. 
Doclco*:  p  0  m  poal  ext  nuclenij 
Sp.A.,t)t  al  irceiitorj  nerve  ip  a  as, 
itaiiui-eua  *e  i-lemlrrcolDninj  J' a* , 
aaccnding  Riot  of  tha  Stth  nerre. 


resemblance  in  etructun  to  the 


36  fiKAlN. 

wbiob  spring  from  the  nucleus.  Fibres  also  pass  from  tlie  lateral 
nucleus  and  reticular  formation  to  the  restiform  bodj  and  cerebellum, 
but  the  direction  in  which  tbej  conduct  ijs  uncertain.  Flechsig  thinks 
that  they  may  conduct  from  the  cerebellum  to  the  reticular  forma- 
tion. Besides  these  two  sets  of  fibres,  the  restiform  bodj  contains 
also  the  fibres  from  the  opposite  olivary  bodj  to  the  cerebellum, 
which  we  have  already  considered. 

The  aatero-lateral  ascending  tract  seems  to  pass  to  the  reticular 
formation,  but  its  fibres  are  most  likelj  interrupted  by  the  grey  matter 
of  the  lateral  nucleus.  We  have  seen  that  the  posterior  columus  are 
also  connected  with  the  reticular  formation.  It  is  probable  that 
the  upward  sensory  path  passes,  in  part  at  least  (and  perhaps 
chiefly),  by  this  structure,  which  can  be  traced  through  the  pons 
into  the  tegmentum  of  the  cms,  in  which  the  sensory  path  certainly 
lies. 

The  fillet  or  lemniscus,  as  we  have  seen,  is  a  layer  of  fibres  that  lies 
between  the  crustal  and  tegmental  portions  of  the  pons,  on  the  anterior 
(ventral)  side  of  the  reticular  formation.  It  extends  through  the  cms 
cerebri,  where,  however,  it  moves  outwards,  and  lies  in  the  outer  part 
of  the  tegmentum.  There  is  still  much  difference  of  opinion  regarding 
the  connections  of  its  fibres,  in  spite  of  the  fact  that  these  have  been 
the  subject  of  an  immense  amount  of  recent  investigation.*  It  is  clear, 
however,  it  contains  several  different  sets  of  fibres.  Below,  the  fillet 
arises,  as  already  stated  (p.  34),  in  the  interolivary  layer,  formed  of 
the  arciform  fibres  which  proceed  from  the  nuclei  of  the  opposite  pos- 
terior columns,  median  and  external ;  part  of  the  fillet  thus  appears 
to  be  a  continuation  of  the  path  of  these  columns,  and  is  conjectured 
by  Spitzka  to  conduct  chiefly  centripetal  impressions  from  the  muscles. 
Many  of  the  fibres,  however,  degenerate  downwards ;  others  seem  to 
degenerate  upwards.  In  a  case  in  which  the  fillet  was  destroyed  on 
the  left  side  of  the  pons  by  an  old  haemorrhage,  Spitzka  traced  the 
descending  degeneration  through  the  interolivary  layer  to  the  opposite 
nuclei  of  the  posterior  columns.  But  in  another  case  of  focal  lesion 
an  extensive  ascending  degeneration  of  the  same  part  of  the  fillet  was 
found  by  Meyer.f  A  few  fibres  also  seem  to  pass  to  the  lateral 
column  of  the  cord.  Among  the  different  sets  of  fibres  in  the  fillet 
we  may  distinguish  the  following  upward  connections : — (1)  Many 
fibres  pass  by  the  red  nucleus,  and  are  associated  with  fibres  £rom 
this  and  from  the  opposite  cerebellar  peduncle,  in  what  is  termed  the 
••  lenticular  loop,"  a  set  of  fibres  which,  beneath  the  optic  thalamus, 
turn  outwards  and  pass  transversely  through  the  internal  capsule,  to 

•  The  most  important  recent  writings  on  the  subject  are  those  of  Flechsig  (<  Plan 
del  Menschlichen  Gehims  ') ;  Fleihsig  and  Bechterew  (abstract  by  Flechsig  in  the 
<  Nenrolt>gisches  Centralblatt,  1885,  p.  356);  Monakow  (ib.,  p.  265);  Wernicke 
(*  Qehirnkrankheiten/  Bd.  i);  Spitzka  (*  New  York  Med.  Record,'  1884,  No«. 
18) ;  and  A.  Brace  (*  The  Mid  and  Hind  Bndn/  1892). 

t  'Arch.  f.  Psych./  xrii,  p.  439. 
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end  in  the  lenticnlar  nucleus*  (^fiT*  ^^)*  (^)  Some  fibres  pass,  in  the 
poDS,  into  the  reticular  formation.  (8)  Some  fibres  go  to  the  posterior 
corpus  quadrigeminum.  Some  of  these  end  below  in  the  superior 
olivarj  body.  (4)  Other  fibres  end  in  a  collection  of  grey  matter 
lying  outside  the  junction  of  the  two  corpora  quadrigemina,  the 
**  nucleus  lemnisci"  of  Flechsig  and  Becbterew.  (5)  Fibres  pass  up 
to  the  posterior  part  of  the  internal  capsule,  and  radiate  with  these 
capsular  fibres  to  the  central  and  parietal  cortex.  Most  of  them  are 
said  to  be  connected  with  the  posterior  median  nucleus.  It  appears 
probable,  howeyer,  that  tbej  degenerate  downwards  (Monakow, 
Spitzka). 

The  reticular  formation  contains  numerous  longitudinal  fibres,  the 
downward  connection  of  which,  with  the  lateral  column  and  posterior 
columns,  has  been  already  described.  It  also  receives  fibres  from  the 
nerre-nuclei  of  the  pons.  At  the  upper  part  of  the  pons  it  rapidly 
lessens  in  size,  and  many  of  its  fibres  go  to  the  up{)er  corpus  quadri- 
geminum,t  and  from  this  again  fibres  proceed  to  the  posterior  part  of 
the  internal  capsule  and  tegmental  radiation.  The  fibres  that  do  not 
go  to  the  corpus  quadrigeminum  pass  upwards  to  the  optic  thalamus, 
and  perhaps  to  the  posterior  part  of  the  internal  capsule  and 
lament al  radiation;  a  few  go  to  the  grey  matter  lining  the  third 
Tentricle. 

The  third  group  of  longitudinal  fibres  in  the  tegmental  portion  of 
the  pons  is  that  termed  the  posterior  longitudinal  fibres,  lying  near  the 
posterior  sui  face  and  middle  line  (Figs.  24, 29, 39).  This  group  contains 
fibres  of  different  size.  The  finer  are  continuous  below  with  some  of 
those  of  the  anterior  column  of  the  cord,  and  above  pass  to  the 
central  grey  substance  that  lines  the  third  ventricle  (Flechsig).  The 
coarser  fibres  extend  only  from  the  nucleus  of  the  third  and  fourth 
nerves  above  to  the  level  of  the  nucleus  of  the  sixth  below,  perhaps 
also  of  the  seven th,{  and  connect  these  nuclei.  Some  of  the  fibres 
decussate,  and  they  no  doubt  subserve  the  complex  associated  action  of 
the  eyeball  muscles,  their  relation  to  which  will  be  considered  later. 

In  the  lower  part  of  the  pons,  above  the  olivary  body,  is  a  small 
body,  with  somewhat  sinuous  outline,  the  superior  olivary  body.  It 
lies  in  the  anterior  part  of  the  tegmentum,  and  its  important  conneo- 
tions  have  been  traced  by  Bechterew.§  According  to  him,  fibres  pass 
up  from  it  to  the  fillet  and  central  grey  subhtance  of  the  posterior 
quadrigeminal  bodies ;  other  fibres  pass  to  the  nucleus  of  the  sixth 
nerve,  the  anterior  auditoiy  nucleus,  the  cerebellum  (roof  nucleus  in 

*  In  a  cue  of  absence  of  the  cerebellum,  examined  by  Flecbsig',  the  red  nnclena 
and  flbrea  from  the  snperior  cerebellar  peduncle  were  absent,  and  the  filh>t  fibrea  in 
the  lenticular  loop  were  Tery  distinct. 

f  A  few  of  these  reticular  fibrea,  that  lie  close  to  the  fillet,  are  by  some  authori- 
tiea  ropiirded  as  belonfong  to  tbis  structure. 

I  See  Turner  and  Tooth.  •  Brain,'  1892.  and  Mendel, « Neur.  Cent.,'  1887,  p.  537. 

I  •  Wratsch,'  No.  82, 1885;  'Cent  f.  Nervenheilk.,'  1886,  p.  687. 


the  middle  lobe),  and  lo  the  Uteml  column  oE  the  spinal  cord.  This 
counectioQ  eug^i'BtB  that  the  body  b.xs  iinportiLiit  central  functiona, 
and  it  maj  be  through  it  that  an  auditorj  impression  cauGes  a  lateral 
moTement  of  the  cires  and  head,  the  former  through  the  nucleus  of 
the  sisth,  the  latter  through  the  lateral  columo  of  the  cord.  Tbe  con- 
nectioD  with  the  cerebellum  ma-y  be  one  path  by  which  diBease  or 
stimalation  of  the  cereliellum  ioflueni-eB  ocular  movements.  The 
corpora  quadrigeniina  are  probably  concerned  in  the  moTements  ot  the 
eyes,  and  the  fibres  from  them  to  tbe  superior  olivary  body  belong  to 
ihat  part  of  tbe  fillet  which,  according  to  Flecbsig,  degeucrates  and 
conducts  downwaids. 

Beueatb  tbe  corpora  quadrigemioa  the  tegmentum  receivea  ft  con- 
siderable accession  of  fibres  from  tbe  passage  into  it  oF  tbe  superior 
cerebellar  peduncle,  the  fibres  of  wbiih  come  chiefly  from  the  dentate 
nucleus.  'Iliey  may  bo  connected,  through  this,  with  the  fibres  from 
the  olivary  body,  and  also  witU  the  cortex  of  the  cerebellum.  In  tbe 
tegmentum  these  fibres  cross  the  middle  line,  and  are  connected  with 
the  opposite  red  nucleus,  which  ia  absent,  with  the  fibres  of  thii 
peduncle,  in  congenital  absence  of  the  corc-bellum  (Flecbsig).  Thus 
the  red  nucleus  may  be  connected  with  the  olivary  body  of  tbe  same 
■ide  by  means  of  the  opposite  dentate  nucleus.  Proceeding  upwards 
from  tbe  red  nucleus,  the  fibres  divide  into  two  ^^roups  :  one  passes 
forwards  and  outwards  to  the  lenticular  Ioo]),aijd  tbus  to  the  leuticnlar 


Tis.  29. — Diagrnni  of  a  (eclion  through  tbe  ctds.  Ilc,  in  front  of  tha  eorpk 
qtud.  PC,  iiogtciiur  commlwiire ;  Aq.  aqucdact  ot  Gjlviui;  P  L,  I>oit«> 
rior  loi)|!ihiiUDal  bhvet ;  ill,  third  nerve;  L  B,  Laj'i  bodj;  OP  T,  optia 
tnwl.     (Moditicil  from  Weruirkc) 

nucleus  (Fig.  29) ;  the  other  courses  backwards  and  ontwards,  part^ 
into  tbe  basal  part  of  the  optic  ihalamus,  partly  into  the  pusierior 
part  of  tbe  internal  capsule  and  tegmental  radiation.    Those  fibres 
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which  enter  the  thahimus  perhaps  merely  pass   through  it  to  the 
capsule. 

Thus  the  chief  destination  of  the  tegmentum,  including  the  superior 
cerebellar  peduncle,  is  twofold — the  lenticular  nucleus,  and  the  cortex 
of  the  hemisphere  bj  the  tegmental  radiation.  Fibres  go  to  each  of 
these  from  the  fillet  and  the  cerebellar  peduncle,  and  other  fibres  of 
the  fillet,  together  with  those  of  the  reticular  formation,  ultimately 
reach  the  tegmental  radiation.  As  before  stated,  the  sensory  path 
certainly  lies  in  the  tegmental  radiation  where  this  begins  in  the  hind- 
most region  of  the  internal  cnpsule.  It  is  also  practically  certain  that 
most  forms  of  sensation  from  the  limbs  pass  through  tbe  tegmentum 
of  the  pons,  and  it  is  probable  that  the  path  is  different  for  the 
different  forms  of  sensibility.  It  may  be  assumed  that  no  sensory 
impiessions  pass  in  the  larger  division  of  the  fillet  (which  is  connected 
abore  with  the  lenticular  nucleus)  since  the  fibres  degenerate  down- 
war-Js,  nor  by  the  posterior  longitudinal  bundles,  which  are  not  con- 
nected with  tbe  tegmental  radiation.  There  remain,  then,  as  possible 
paths  only  the  upper  smaller  division  of  the  fillet  and  the  longitudinal 
fibres  of  the  reticular  formation.  It  has  been  conjectured  that  sc»me 
forms  of  sensibility,  e.  g.  visceral  sensibility  and  muscular  sensibility, 
may  pass  through  the  cerebellum  and  superior  cerebellar  peduncles. 
Bat  the  perceptions  of  posture  and  movement  are  very  complex. 
They  depend  in  part  on  afferent  impression  from  the  muscles,  tendons, 
ligaments,  and  joints,  which  are  perceived  as  sensations,  or  can  be  so 
{lerceived  by  attention.  The  path  of  these  is  probably  through  the 
pons,  and  some  facts  recently  ascertained  suggest  that  they  pass  up 
in  that  part  of  tbe  reticular  formation  and  tillet  which  is  nearest  the 
raphe.*  But  the  ]>erceptions  of  posture  and  movement  are  probably 
al^o  due  in  considerable  degree  to  the  activity  of  the  motor  cells  of 
tbe  cortex,  under  the  influence  of  impulses  that  proceed  from  the 
middle  lobe  of  the  cerebellum,  and  are  due  to  its  activity  under  the 
influence  of  impulses  from  the  muscles,  the  semicircular  canals,  Ac 
On  this  hypothesis  we  can  understand  the  origin  of  perceptions  of 
posture  and  of  movement  which  are  not  true  sensations  ;  active  states 
of  the  cortical  motor  cells  must  correspond  to  the  states  of  the  muscles 
in  passive  as  well  as  in  active  movement  (see  vol.  i,  p.  12).  It  is, 
moreover,  noteworthy,  in  connection  with  the  passage  of  the  true 
sensory  impulses  by  the  fillet,  that  a  connection  of  this  with  the 
middle  lobe  of  the  cerebellum  (by  fibres  of  the  middle  peduncle)  has 
btfcn  lately  described.f 

The  posterior  third  of  the  internal  capsule  contains  not  only  the 
sensory  path  from  the  limbs,  but  also  the  optic  path,  and  it  also  con- 
tains the  paths  for  the  other  special  senses;  those  for  hearing  and 
laste  ascend  to  it  from  the  pons  in  the  tegmentum.     How  the  path  for 

•  Senator,  •  A.  f.  Psjch./  zi,  p.  725,  and  xiv,  p.  663 ;  Goldscheider,  *  Char.  Aim.,» 
«Ti.  1H91,  p.  162. 
t  Marchi,  *  Riv.  sper.  di  fren^  Ac.,'  1891. 
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smell  reaches  it  is  at  present  unknown.  This  is  the  **  sensory  oross- 
waj  "  of  Charcot,  in  which  a  lesion  causes  hemiansBsthesia,  hemianopia, 
and  loss  of  the  other  special  senses,  all  on  the  side  opposite  to  the  lesion. 

Central  Ganglia, — The  corpus  striatum  and  optic  thalamus  present 
considerable  differences  in  tbeir  connections,  and  these  probably  indi- 
cate fundamental  differences  in  function,  although  we  are  still  almost 
entirely  in  the  dark  as  to  the  nature  of  their  function. 

Tbe  grey  matter  of  which  the  optic  thaXamus  is  composed  consists 
of  fine  nerve-cells,  among  which  narrow  tracts  of  fibres  pass.  At  the 
surface  is  a  layer  of  white  fibres,  the  '*  zonal  stratum/'  and  outside 
this  again  a  very  thin  layer  of  gelatinous  grey  matter,  continuous  with 
that  lining  the  third  ventricle  and  surrounding  the  central  canal  of 
the  cord.  It  is  the  union  of  this  layer  on  the  two  thalami  that  con« 
stitutes  the  posterior  commissure.  The  posterior  extremity  of  the 
thalamus  is  distinguished  as  the  *'pulvinar,"  and  between  the  extremi- 
ties of  the  two  thalami  lie  the  anterior  corpora  quadrigemina.  The 
grey  matter  of  which  the  thalamus  is  composed  is  divided  by  a  thin 
stratum  of  white  fibres  (internal  meduUary  lamina)  into  an  external  and 
an  internal  nucleus,  and  the  lamina  divides  anteriorly  into  two,  which 
join  the  capsular  layer,  and  with  it  enclose  a  small  anterior  nucleus. 
The  most  important  connections  of  the  thalamus  are  with  the  cortex, 
the  optic  tracts,  and  the  tegmentum  of  the  cms.  It  is  connected  with 
all  ])ai*ts  of  the  cortex  by  fibres  that  pass  from  it  to  the  internal  cap- 
sule and  corona  radiata,  of  which  they  form  a  largo  part.  They  pass 
to  all  parts  of  the  cortex ;  those  from  the  pulvinar  go  to  the  occipital 
lobe,  and  constitute  part  of  the  "  optic  radiation  "  of  Gratiolet.  It  la 
probable  that  most  of  these  fibres  conduct  from  the  thalamus ;  never- 
theless some  fibres  from  the  central  convolutions  to  the  thalamus  have 
been  found  to  degenerate  downwards.*  Fibres  also  pass  between  the 
thalamus  and  lenticular  nucleus,  but  we  do  not  know  whether  they 
end  in  the  lenticular  nucleus,  or  merely  pass  through  it  to  the  cortex. 

The  connection  of  the  thalamus  and  optic  tract  will  be  described  in 
the  account  of  the  latter.  The  chief  downward  connection  of  the 
thalamus  is  with  the  tegmentum.  This  may  be  said  to  end  beneath 
the  posterior  part  of  the  thalamus,  in  what  has  been  termed  the 
**  subthalamic  region,"  in  which  are  certain  collections  of  grey  matter. 
Many  fibres  pass  to  the  thalamus  from  the  superior  cerebellar 
peduncle,  going  through  the  red  nucleus.  The  extent  of  the  connec* 
tion  of  the  thalamus  with  the  fillet  and  the  reticular  formation  is  a 
subject  on  which  there  is  much  difference  of  opinion.  Wernicke  finds 
the  chief  origin  of  the  fillet  in  the  thalamus,  while  Flechsig  could  trace 
no  connection  between  them. 

Corpus  Striatum, — The  caudate  nucleus  is  more  uniform  in  structure 
than  is  the  lenticular  nucleus.  In  the  latter  two  narrow  laminse  of 
while  fibres,  almost  vertical  in  direction,  divide  the  grey  substance 
•  Maiinkopf,  '  ZeiUcb.  f.  kl.  Med./  1884^  Bd.  vii.  Sap. 


8TBU0TDBB  AND  FUNOTIOITa.  41 

into  tbree  sones,  inner,  middle,  and  oater  (Fig.  29).  In  oonBequenoe 
of  the  shape  of  the  nucleuB,  the  oater  zone  is  the  most  extensive,  both 
in  the  antero-poaterior  and  vertical  dtrection ;  and  it  is  also  darter  ia 
tint  than  the  other  parts.  Each  part  of  the  corpus  striatum  consists  of 
nerve-cella,  large  nnd  small,  and 
interlacing  fibres.  The  fibres 
•re  far  more  namerous  in  the 
lenticular  than  in  the  caudate 
nacleofl ;  bat  it  is  probable 
that  manjr  of  these  merely 
pass  throngb  the  former,  irhite 
the  fibres  that  enter  the  cau- 
date nucleus  are  connected  with 
its  cells.  Moreover  the  outer 
pftrt  of  the  lenticular  nucleoi 
actually  blends  with  the  cau* 

date  nucleus  in  front  by  tracts  j,,^  so.-K^^^'..  .  ..- „._ 

01  grej  matter  which  pass  the  lenticular  nuclea*  and  InUinal  capiule. 
through  the  internal  capsule.  1>  "■  H'>  'ndiwite  the  three  parts  of  tha 
m     .<  .         -•       .  .1      >         *    nncleDst  iXT.  cou..  tectioo  of  the  bandit 

To  the  outer  side  of  the  len-      °,  fi,„*  „,  y,,  „„,•„;„  ^^^u^  u>  th. 

ticul&r  nucleus   is  the  whits      tomporo  iphrnoiilal  lobe, 
layer  of    the    "  eztemol  cap. 

snle,"  and  the  grey  lamina  of  the  "  clau strum."  According  to 
Kowalewslcy'all  three  limbs  of  the  lenticular  nucleus  receive  fibres 
from  the  internal  capsule  and  corona  radiata,  while  tlie  external  cap- 
sular fibres  are  connected  with  some  if  not  all  those  limbs.  Further, 
all  these  limbs  are  connected  with  each  other,  and  he  r^ards  the 
lenticular  and  caudate  nuclei  as  together  forming  one  ganglion, 
divided  into  two  b;  the  internal  capsule. 

It  is  doubtful  whether  the  corpus  striatum  has  any  connection  with 
the  cortex,  and  the  old  hypothesis  that  its  cells  interrupt  the  fibres 
which  conduct  motor  impulses  seems  to  be  altogether  wrong.  Mey- 
nert  thought  that  many  fibres  pass  from  the  caudate  nucleus  tu  the 
cortex ;  hut  the  researches  of  Wernicke  and  otbers  make  tbia  connec- 
tion very  doubtful.  It  is  extremely  diffieult  to  ascertain  whether  the 
tentieular  nucleus  is  connected  with  the  cortex,  on  account  of  the 
number  of  fibres  that  paas  through  it  and  do  not  end  in  it.  Fibres, 
however,  pass  from  the  caudate  nucleus  to  the  internal  ciipsule,  and 
others  pass  to  the  cms  thmu^'hthe  lenticular  nucleus.  These  caudate 
fibres  seem  to  end,  as  we  have  seen,  iu  the  pons,  and  to  be  con> 
n<rc:ed,  through  the  pontine  grey  matter,  with  the  fibres  of  the  midillo 
eerelrellar  pednneles.  The  lenticuliir  nucleus  diScrs  from  tlie  caudate 
nucleus  in  being  extensively  connected  with  the  tegmentum  of  the 
eras  eerebri  by  many  fibres,  and  especially  by  those  of  the  lenticular 
loop.  It  is  also  connected  in  a  similar  munner  wilh  the  BUfierior 
eerebellar  peduncle.  The  connection  of  the  corjiua  striatum  wiih  the 
•  ■  K.  Aksd.  dar  WUudkIi.,'  1B82. 
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oerebellum  is  thuB  veiy  considerable.  When  the  cerebellum  is  absent, 
the  corpus  striatum  is  reduced  to  a  tbird  of  its  normal  sisse.  Flechsig 
and  Wernicke  consider  that  it  must  be  regarded  as  a  central  organ, 
analogous  to  the  cortex.  The  latter  has  also  pointed  out  that — the 
lenticular  nucleus  being  continuous  with  the  grey  matter  of  the 
anterior  perforated  spot,  and  this  being  continuous  with  the  cortex-— 
the  grej  matter  of  the  corpus  striatum  maj  even  be  conceived  to  be 
homologous  with  that  of  the  cortex.  The  *'  amygdala  "  of  the  temporo- 
sphenoidal  lobe  is  an  instance  of  the  development  of  the  cortical  grey 
matter  into  the  white  substance  to  eucii  an  extent  as  to  appear, 
in  some  sections,  as  if  it  were  a  central  mass. 

The  Corpora  quadrigemina  are  masses  of  grey  matter  mingled  with 
fibres,  which  lie  over  the  aqueduct  of  Sylvius  and  the  tegmentum 
of  the  cms  cerebri.  A  process  or  "  brachium  "  extends  forward  from 
each,  and  contains  white  fibres,  which  proceed  from  a  superficial 
layer  immediately  beneath  the  convex  surface.  The  process  from 
the  anterior  tubercle  sends  fibres  to  the  external  geniculate  body,  and, 
by  the  posterior  portion  of  the  internal  capsule,  to  the  tegmental  or 
optic  radiation.  That  of  the  posterior  tubercle  goes  to  the  internal 
geniculate  body,  and  is  thus  connected,  according  to  Yon  Gudden,  with 
the  commissural  fibres  of  the  optic  tract,  which  at  the  optic  chiasma 
turn  back,  along  the  opposite  optic  tract,  to  the  opposite  internal 
geniculate  body  and  corpora  quadrigemina. 

The  quadrigeminal  bodies  receive  many  fibres  from  the  teg- 
mentum, chiefly  from  the  reticulate  formation,  and,  according  to  some 
authorities,  from  the  fillet.  From  the  grey  matter  of  the  corpora 
quadrigemina  fibres  pass  directly  to  the  subjacent  nucleus  of  the  third 
nerves  (Meynert). 

We  have  no  direct  evidence  of  the  function  of  these  ganglia.  The 
results  of  experiment  are  difficult  to  interpret,  and  these  bodies 
appear  to  have  a  higher  relative  importance  in  animals.  In  man  they 
are  scarcely  ever  the  seat  of  isolated  disease.  It  is  not  probable  that 
they  are  directly  concerned  in  the  function  of  vision.  Stimulation  of 
either  the  anterior  or  posterior  causes  dilatation  of  the  pupils,  first  of 
that  on  the  side  opposite  to  the  tubercle  stimulated ;  while  further 
stimulation  causes  tonic  and  tetanic  spasm,  ending  in  opisthotonos, 
and  stimulation  of  the  posterior  causes  the  animal  to  cry  out  (Ferrier 
and  others).  The  relation  to  the  optic  nerve  and  oculo-motor  nuclei, 
and  likewise  some  of  the  results  of  experiment,  strongly  suggest  that 
these  l>odies  are  concerned  in  the  adjustment  of  ocular  movementd  to 
visual  impressions.  The  spasm  produced  by  their  stimulation  must 
be  of  reflex  origin,  and  suggests  important  connections;  bat  of  the 
nature  of  these  we  have  at  present  no  evidence. 
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OmaiN  OF  THE  Crasial  Nekvbb. 

Ae  sarface  attachment  of  tlie  craaia.!  nerves  is  too  well  known  to 
need  repetition  here.  Their  relative  position  is  showfi  in  the  acoom- 
ptUTiDg  figure  (Fig.  31),  and  is  of  considerable  iiiipriitan(;e  bpcuuse  it 
dRWrmines  the  grouping  of  nerre  palsies  in  diseases  of  the  base  of  the 
bnin.  The  nerves  that  arise  nearest  the  middle  line,  and  are  there- 
fuie  moat  readily  affected  on  both  ddes  by  a  single  lesion,  are  the 
tbifd  nerves.  The  two  sixth  nerves  are  also  near  togi.-tlier.  and  so  are 
tbe  two  hypoglossal  nerves,  but  the  latter  are  seldom  both  affected  bj 
i]iM«se  oatside  the  medulla  because  each  passes  outwards,  and  they 
ftre  •ej<ar<it«d  by  the  [ivouiiuent  anterior  pvromida.  Thi;  two  sixth 
oerves  saSir,  on  tbe  oiht-r  hand,  with  gceitt  Iriquency,  because  they 
ba*e  a  long  course,  not  £ar 
^«rt,  OTcr  the  most  [iro- 
■uneot  part  of  tbe  pons, 
and  (hey  are  readily  af- 
ftrc-ted  bydi8l!lI]^  i-r^'ssure. 
Tbe  nerr OS  tli  at  are  furthest 
apart,  ftod  are  least  fre- 
qovntly  diiiTittgid  together 
by  ft  baaal  lesioii,  are  tbe 
two  fifth  norrcft. 

With  r«-gjrd  to  tbe  rcla- 
ixit  poMtioa  of  tbo  nerres, 
tlm  fifth  occupies  a  com- 
[«rktiTelj  iaolated  posi- 
tton  at  ita  surface  attach- 
inent:  tbe  sixth  i>erve  ia 
th«  neart-st,  and  is  moat 
fiv^intrDtljr  associated  with 
it  ID  panklysis.  As  tUe 
fifth  nerve  enti'rs  i.bi.-  dura 
mater  tb«  third  and  fourth 
nervvi  ai«  also 
(¥i)t.  82).  Tbe  contiguity 
a<  the  facial  and  auditory. 
•od  alM>  that  of  tbe  glosso- 
fhvrjoffsui,  vn^s,  and 
^nal  ftceexory.  are  well 
Imawti.  It  should  be  etpeciall;  noted  that  the  bypogloBcal  passes 
oatwarda  cK'se  to  the  spiuul  uccessury,  and  hence  those  two  nerves 
■ot  nolmquenUy  siiffvr  toijether,  and  paW  of  the  tongue  is  then 
eopjotned  with  (bat  oF  the  vocal  cord  on  the  same  side. 

TbedMporij^nof  rhese  nerves  (with  tbe  exception  of  the  first  two) 
it  Ckmb  ft  acriea  of  trauta  of  giejr  mutter  wbioh  are  situated  in  front  of 


Fls.  31. — Ori^a  ot  tlie  iranisl  ncrvM  {in^eaUd 
by  tlia  nUDiii  niimerula).  Tb,  thBlumiic  te, 
tulwr  I'lnfreatD;  li,  pituitur;i  Ixxly  ("bypo- 
phyi'i  cerebri '■);  1'.  pedunclp;  P  V,  poni 
Vitroliij  ■.  corpora  Klbicantiaj  CF.cerdbcllDiD] 
pa,  niitiriar  pj'niiiid)  o,  olivary  bodjr.  (After 
Uenlc.) 
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the  central  carity  of  the  niesein-iihalon.  and  e<t«nd  from  the  lerel 
of  the  anterior  cotpori  qu.nlijgeiiiiii.i  nbove  to  that  of  the  decusaation 
of  the  pyramiJa  U'low.  Above  and  biUow,  tliese  tmrta  lie  near  the 
middle  line,  but  beneath  tht?  8oor  of  the  fourth  ventriule  they  extend 
almost  from  ouf  s  de  of  the  floir  to  the  otl  er  Most  of  the  nuclei 
are  situated  hetw  en  the  reti  itar  formation  an  1  iLt?  floor  of  the 
TeDtnvlB,  but  suuie  he  on  the  outer  aide  of  the  retcular  formation. 


Fis.  iZ. — Baae  of  the  iknll,  ihowiDg  the  relative  poiiticmi  of  the  nerve*  (1 — 
XII)  lu  Ehiiy  enter  tlio  dura  inaUT.  which  has  b«.>n  rpmoved  on  the  right 
udi-  frota  the  QiiBsenaii  ganglion.  V*  ;  f  c  b,  cut  edge  of  full  rerebelli ;  H, 
pedii'le  of  pitiiitiiry  boily  or  bypopt)yKl>  rcrebri ;  T,  cnt  edge  of  teutoiiiun. 
(AfU-f  Henlc.) 

It  18  probable  that  the  upwurd  path  from  tboae  nuclei  that  are  sensory 
in  fnncti^ti  lies  in  the  retii;tilar  formafioD,  while  tliat  from  the  br&in 
io  tlie  motor  nuclei  niua  chieSy  with  the  pyraraitlal  tracts,  as  we 
have  already  seen.  Thi-  iniciB  of  grey  matter  which  conBtitute  these* 
nuclei  are,  for  the  most  part,  of  stnall  transverse  sectional  area,  but 
of  couaiderabte  length. 

The  hypogUiMol  nucleus  (Figs,  28,  34,  35)  is  situated  close  to  the 
middle  line,  and  extends  from  just  above  the  decussation  of  tfaa 
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PTnmids  to  tli«  calamos  scriptoriuB  of  tho  tourth  Tentricle,  at  the 
point  of  which  it  lies  beneath  the  prominenco  that  adjoioB  the  raphe. 
Below,  it  is  situated  in  front  of  tho  central  canal.  The  uerve-fibres 
pass  from  it  through  the  inner  part  of  the  reticular  formation  and 
oUvarj  body,  and  then  curve  outwards  between  tbe  latter  and  the 
aaterior  pyramid.  Besides  the  chief  hypoglosEal  nucleus  there  is  also 
the  small-celled  nudeoa  of  Boiler,  mtcUut  eetUralia,  which  lies  vi^ntrallj 
to  the  chief  nncleus  and  surrounds  its  root-bundles.  Tliere  are  also 
•ome  large  cells  lying  among  the  roota  of  the  nerve  and  probably 
rrinforcing  them,  ooiistituting  the  so-oalled  miebtM  oectMorw  of 
Duval.  The  nuclear  origin  of  the 
fibres  for  the  palate  and  vocal 
cordi  running  in  the  spinal  acces- 
sory nerve  may  possibly  be  in  the 
lower  part  of  tho  hypoglossal    bb> 

Aeertiory,  vagus,  and  glomo-pha- 
ryiigeal. — A  gronp  of  nerve-cells  be- 
hind the  hvpogloBsal  nucleus,  and 
behind  the  level  of  the  canal,  ia  the 
lower  part  of  the  nucleus  of  the 
s^iiaol  aeeftory  nervef  (Fig-  28,  *p. 
A.  HN.),  and  from  it  the  fibres  course 
ootwards  {8p.  A)  through  the  lateral 
part  of  the  medulla.  As  the  canal 
opens  out  into  tho  tourth  ventriele, 
this  nncleas  passes  to  the  outer 
side  of  the  hypoglossal,  and  the 
fibres  pass  forwards  between  the  i-eti- 

cular  formation  and  the  restiform  p,a.  83.— DUct.™  of  the  reUtlve 
body.  The  nucleus  is  tho  lowest  part 
of  a  tract  of  grey  matter,  the  upper 
part  of  which  lies  beni-ath  the  floor 
(at  the  "ala  cinerea")  outiiide  the 
emiiientia  teres,  and  gives  origin, 
above  the  ujipt-r  fibres  of  tbe  sjiinal 
accessory,  to  the  fibres  rif  the  piieumo- 
gastric,  and  then  to  those  of  the  glosao- 
pharyniieaL  The  filauieots  of  origin 
of  these  nerves  form  a  continuous  dI^\"Jj'bj'»d'ottJd'lin"''"" 
srrit^s,  and  it  is  scari.-ely  possible  to 

say  wbere  one  euds  and  another  begins.     TlifV  all  have    a  similar 
Morse  tc  the  surface,  emei^ing  beside  tho  prominence  of  the  resti- 

•  Lockhirt  CUrli*.  '  fhil  Trmui ,'  1868. 

t  The  lowar  fitra  of  ths  nerra  sriM,  not  trom  the  ffdnil  sectwory  nndeu,  but 
fram  tbe  ■BMfiM  oonM  of  tba  upper  carvical  cord.  Thwe  fibm  •.iii.|>iv  'hp  miuHi  • 
^thaasck. 


of  the  iiOTTe  Duclei  beneath 
tlie  Hoot  of  llie  fourth  Yentricle, 
III,  third  nerve  nuclru' i  IV, 
fi.nrth;  V  »,  niiddla  leiia.jry  na- 
cleui  of  the  flith;  V  m,  motor 
nueleui  of  fifth;  VI,  liith ;  F, 
facial;  An,  auditor?!  H,  hypo- 
glousi  [  V  a,  vaifo-nccfBsorml  nn- 
clru«.  tlie  upper  part  giving  orj^n 
to  the  pneuinog-utric,  the  lower 
to  thi'  bighi-tt  Hbrui  of  the  ipiual 


form  bodr  and  all  pass  through  a  gmup  of  longitudinal  fibres  more 
or  less  oval  iii  tranaverae  SHitioQ  th«  ascending  root  of  the  fifth 
nerre  (Fig    34    V   isc)      bo  other  nerre-ioots  pais  through  thit 


Fie.  S4. — Origin  «f  pnsaimiguhio.  Sj,  bypogloMtd  micleiii :  Pug',  cbicf  ddcIcds 
of  pnenmogutric ;  Au,  i  e,  lowest  pnrt  of  iDternal  and  (w-cnlted)  eittrrnal  aaditocj 
nuclei ;  V  uc,  rMcending  rooc  of  fifth  j  X,  nucleus  of  unknown  fuiictiim  in  front  erf 
retirulir  formation  <hbt.  iokk.};  r,  fibres  paiiin;  forurardi  from  lb*  neighbonr- 
hood  of  the  vugal  iiurleui. 

Fia.  35.— Diagram  of  hikl f-iection  of  pont  at  tlie  level  of  theglOHD-pharjngtal 
uncleoa,  Ol.Ph,;  Sy,  hjpogioscal  nucleni.  The  other  lettering  ia  the  mne  mi  in 
Fig.  a*. 

bundle.  It  may  be  noted  that  the  fibrea  of  the  apiaal  accesaoty  which 
arise  from  the  medulla  are  thoae  that  innervate  the  muacles  of  the 
larynx,  and  are  thus  aaaociated  in  origin  with  the  fibres  of  the  great 
respiratory  nerre.  the  vagus. 

Moreover,  in  this  relation,  another  connection  of  th'<Be  nerrei  is 
important.  To  the  oui^r  aide  of  these  nuclei,  and  of  the  fibres  pro- 
ceeding from  them,  is  Another  bundle  of  longitudinal  fibres,  rounded 
in  section  and  small  in  size.  It  is  the"*Zender  column"  of  IiockhaTt 
Clarke  (Fig.  84),  It  extends  upwards  as  high  as  the  highest  part  of 
the  glosso- pharyngeal  nucleus,  wbile  downwards  it  passes  into  the 
deep  part  of  the  lateral  column  of  the  cord ;  its  fibres  have  been 
tracod  na  far  as  the  middle  of  the  cervical  enlargement,  and  may 
extend  lowir  still.  Some  fibres  of  the  glosso-pbaryngeal,  pneumo- 
gastric,  iind  sjiinal  accessory  nerves  pass  into  it,  or  rather  arise  from 
it,  and  hence  it  bus  been  termed  their  ascending  root,  or  the  ascend- 
ing root  of  the  glosso-phiiivngeal.*  It  is  suppoaed  to  be  connected 
with  the  process  of  respiration,  to  which  the  spinal  accessory  and 
vngua  have  such  important  relations.  Hence  Erauae  termed  it  the 
a  «  Common  ascending  root  of  tlie  lateral  mixed  lystem  "  b;  If  eynett. 
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^  respiratory  column."  Division  of  it  on  both  sides  is  said  to  arrest 
all  movements  of  respiration.* 

The  nacleus  of  the  pneumogasirie  and  glosso -pharyngeal  nerves  is 
thus  a  tract  of  grey  matter  which  lies  beneath  the  outer  half  of  the 
floor  of  the  fourth  ventricle,  having  the  hypoglossal  nucleus  on  the 
inner  side,  and,  on  the  outer  side,  the  restiform  body  below  (where  the 
pneumogastric  arises,  Fig.  34),  and  the  lower  part  of  the  auditory  nuclei 
above  (where  it  gives  origin  to  the  glosso-pharyngeal,  Fig.  35).  Some 
fibres  arise  from  groups  of  large  nerve-cells  in  the  deeper  part  of  this 
tract*  and  these  are  probably  the  motor  fibres  of  the  nerves  ;  such  cells 
are  e8]>ecially  conspicuous  in  the  glosso-pharyngeal  portion  (Fig.  35). 
Other  fibres  arise  from  smaller  nerve-cells  in  the  more  superficial  grey 
part  of  the  nucleus.  Some  fibres  seem  to  come  from  the  "  slender 
column,"  as  already  stated,  and  others  have  been  traced  inwards  to  the 
raphe.  According  to  Meynert,  some  fibres  of  the  pneumogastric  pass 
to  the  cerebellum ;  the  gastric  functions  of  the  nerve  are  readily 
deranged  by  disturbance  of  the  equilibration,  as  in  the  vomiting  of 
vertigo.  Lastly,  from  the  neighbourhood  of  this  nucleus,  where  the 
nerve  enters  it,  fibres  pass  forward  towards  the  deep  part  of  the  teg- 
mentum {xx.  Figs.  34  and  35).  These  have  been  thought  to  arise 
from  a  small  collection  of  large  nerve-cells  (X),  but  most  of  them 
certainly  pass  by  this  nucleus  f  to  nerve-cells  near  the  surface. 

The  deep  origin  of  the  auditory  nerve  is  still  involved  in  some 
uncertainty.  It«  attachment  to  the  medulla  (at  the  junction  of  this 
with  the  pons)  is  by  two  roots,  one  of  which  (Fig.  37)  winds  round 
the  restiform  body  (inferior  cerebellar  peduncle),  while  the  other 
(Fig.  36)  passes  into  the  substance  of  the  medulla.  The  former  is 
termed  the  superficial  (or  outer)  root,  and  the  latter  the  deep  (or 
inner)  root.  The  former  is  a  little  posterior  to  the  latter,  so  that  the 
two  are  not  shown  in  the  same  section  ;  the  lowest  superficial  fibres 
are  on  a  level  with  the  glosso-pharyngeal  nucleus  (Fig.  35),  but  the 
nuclei  of  the  auditory  nerve  extend  still  lower  in  the  medulla,  as  far 
as  the  middle  of  the  vagal  nucleus  (Fi^.  34).  The  outer  or  super- 
ficial root  contains  fibres,  continuous  with  those  of  the  cochlear  part 
of  the  auditory  nerve,  and,  in  coursing  round  the  medulla,  contains 
some  grey  matter  mingled  with  its  fibres.  Some  of  the  fibres  are 
continuous  with  those  of  the  auditory  striae,  which  seem  to  pass  to  the 

*  Gierke.  At  the  fame  time  the  division  of  this  tmct  without  injury  to  adjacent 
■trtictnrcf,  on  a  living  animal,  is  manifestly  impossible.  The  connection  with  the 
vagas  has  been  described  by  nlmo^tt  all  investigators,  but  has  been  contested 
by  Sjuttka  ('New  Tork  Med.  Record/  1884). 

f  The  nucleus  has  been  termed  the  '*  anterior  nucleus  "  of  these  nerves  by  some, 
by  others  the  "  nucleus  amhig^us."  It  is  not  ccrtiin  that  the  tilues  that  go  towardf 
it  arc  r>ot-ftbres.  I  l>elieve  they  are  connected  with  scattered  nerve-cells  which  lie 
among  the  arciror«n  flbres,  between  the  a^^cending  root  of  the  fifth,  and  the  olivary 
boiiv.  I  hare  many  timet  traced  the  fibres  to  this  part,  and  observc<l  that  these  cells 
scmil  a  process  in  the  direction  of  these  fibres.  The  nucleus  X  is  not,  as  mi^ht  be 
iokagiiied  from  its  pisition,  conUnnons  with  tlmt  of  the  facial  nervf . 


""^ 


middle  line  a,Dd  opposite  side  of  the  mednlla."    Many  of  the  fibres 
end  in  a  thick  tract  of  grejr  matter,  whicli  occupies  the  inner  two 
Yjg  3g_  thirds  of  the  floor  of  the  fourth 

,_^  Te  tncle  at  this  level,  the  "inner 

^        -^  andtory    nclens"  (^w.  »,  Figs. 

84—37  ivhich  is  commonly 
known  as  the  cbi«f  nncleus  of 
the  nerve  Outside  this  is  a 
smal  er  area  contaioing  many 
g  o  ps  of  longitudinal  fibres, 
wh  cli  ■  commonly  known  as 
the  ex  e  nul  auditory  nucleus  " 
(Au  e)  or  Doite/s  nucleus  (seo 
foot  note)  to  it  some  fibres  of 
the  Bupcrficial  root  seem  to  go, 
but  t  IS  probable  that  they 
merely  pisa  through  it,  and 
that  ta  h  ef  connection  is  with 
the  nner  or  deep  root.t  Aa 
'^  the  nerre  courses  round  the 
medulla  many  fibres  curve  in- 
~  wards  into  the  restiform  body ; 
-  some  may  change  their  direo* 
^  tion  and  join  the  restiform  fibres, 
but  others  appear  to  pass  trana- 
versoly  through  the  restifonn 
body,  and  to  be  continuous  with 
the  transverse  fibres  of  the  teg- 
mental portion  of  the  pons,  - 
What  their  destiaation  is  ' 


no.  87. 
I'ras.  8S  »Dd  87. — Origin  of  auditor;  n 


¥ig.  86  ihowi  thfl  origin   of  the  deep  do  not  know.     Moynert  thinks 

(Ao.  d.).  Rg.  87  of  the  »ui»rficiai  root,  tbat  they  may  pass  to  the  oppo- 

emllcdMUu-ndnadci;  Fa,  ascending  root  "te   reatitorm     body    and    the 

of   flflli;    7%,  Dnrli'Di  of   facial    nervO)  cerebellum, 

*™  '£ZZ  ^'.r '" '  ■"  *■"■•  *""■  The  ,leep  root  (Kg.  86|  i.  oo». 
tinucuB  with  the  vestibulnr  part 
of  the  auditory  nerve,  and  paSHea  'nwurds  &nd  upwards,  on  the  inner 
Bide  of  the  restiform  body,  at  the  level  of  the  lowest  fibres  of  the  pons. 
It  goes  to  the  external  auditory  nucleus  abovo  described.  Bnt  many 
fibres  curve  outwards  into  the  restiform  body  aod  pass  towards  the 
middle  lobe  of  the  cerebellum.     These  are  probably  the  fibres  that 

•  ThfLr  conneclion  «ilh  the  uerva  ia  doabtad  bj  Bccliterew.  8m  'Kenr.  Cent.,' 
May,  IhSa. 

t  MonalioiT  foond  it  atrophied  aftnT  hemiaection  of  the  lower  part  of  the  BiednUa 
<'Arch.f.  Paych.,'  Bd.  liv).  See  also,  on  tbia  aubjcct,  Ooafrowict  (ib.,  Bd.  zvi). 
Thi*  nucleat  hai  been  alio  termed  "  Ueitrr'a  nuclena,"  aa  an  indiSereat  denignatio^ 
but  the  name  ha*  not  come  ioto  general  uae,  and  it  ia  marked  A».»  in  tlia  dia(ian^ 
in  acronliinct'  with  prevailing  uiaga. 
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eome  from  the  semicirciilHr  canals,  and  subserve,  not  auditory  sensa- 
lions,  but  iiupressions  from  the  canals  determined  bj  the  position 
and  movement  of  the  body.  A  few  fibres  may  reach  the  ''  internal 
auditory  nucleus,"  while  others  turn  outwards  before  reaching  the 
restiform  body  to  an  important  collection  of  grey  matter  which  lies 
in  front  of  the  latter,  the  "  anterior  or  accessory  auditory  nucleus  " 
(Au  «,  Fig.  36).  Lower  down,  this  nucleus  lies  in  the  angle  between 
the  two  roots  of  the  nerve,  and  (together  with  the  cells  in  the  outer 
division  of  the  nerve)  seems  to  give  rise  to  a  considerable  number  of 
the  fibres  of  the  nerve.* 

Of  the  auditory  path  to  the  hemisphere  we  Isnow  only  that  it  passes 
by  the  posterior  part  of  the  internal  capsule.  It  probably  passes  in 
the  most  superficial  layer  of  the  tegmentum  of  the  crus.t  Mejnert 
thinks  that  it  passes  through  the  cerebellum,  and  not  through  the  pons ; 
and,  improbable  as  this  may  seem,  it  cannot  be  said  that  we  have  any 
facts  at  present  inconsistent  with  the  hypothesis.  The  central  connec- 
tions of  the  accessory  nucleus  are  numerous,  and  include  one  with 
the  cerebellum ;  their  meaning  is  too  uncertain  to  make  it  worth  while 
to  describe  them.{  The  chief  connection  is  probably  with  the 
tegmental  region,  possibly  with  the  opposite  flocculus.  The  functions 
of  the  auditory  nerve  are  very  closely  connected  with  those  of  other 
cranial  nerves,  more  so  indeed  than  we  can  readily  perceive,  and  the 
connections  are  of  great  physiological  importance. 

Above  the  auditory  siriss  the  most  prominent  part  of  the  eminentia 
teres  marks  the  position  of  the  nucleus  of  the  sixth  nerve  (Fig.  38),  to 
which  the  fibres  pass  through  the  inner  part  of  the  reticular  formation. 
They  enter  the  nucleus  on  its  inner  side.  The  fibres  of  the  facial  nervB 
pass  outside  the  reticular  formation  to  the  neighbourhood  of  the  sixth 
nucleus,  where  thej  form  a  loop  and  turn  downwards,  most  of  tliem 
in  a  compact  bundle  around  the  upper  extremity  of  the  nucleus,  hut 
some  through  the  nucleus  itself.  They  then  radiate  downwards, 
forwards,  and  outwards  to  a  column  of  nerve-cells  (Fa,  Figs.  36,  37), 
which  lies  above  the  outer  part  of  the  fillet,  near  the  grey  tract 
known  as  the  **  superior  olivary  body,^  supposed  to  be  related  to  the 
eonjugate  rotation  of  the  head  and  eyes,  an  opinion  supported  by  the 
entrance  of  fibres  into  it  from  the  sixth  nuch^us.  There  is  also  a 
very  close  physiological  connection  1>etweenthe  muscles  of  the  lip  and 
toni^ue,  and  the  facial  nucleus  extends  down  almost  to  the  level  of 
the  hypoglossal  nucleus,  although  the  two  are  some  distance  apart» 

*  So  that  it  hat  been  regi«rded  aa  the  chief  unditory  nucleas,  although  by  sniiie  it 
ii  looked  apoQ  aa  analogouB  to  a  spinal  gunglion.  Hut  Kechtercw  traces  many  fibres 
o#  tlus  root  to  the  grey  mHtter  in  the  lateral  waU  of  the  fourth  ventricle— to  what 
baa  been  termed  the  **  angular  nucleus,"  and  has  also  been  named  after  him  (*Near. 
Ont^'  1887). 

t  See  a  ease  published  by  me, '  Lancet,'  March  15th,  1879,  in  which  bilateral  deaf. 
mam  was  caused  by  a  tumour  of  the  corpora  quadrigemina,  damaging  the  tuperficiHl 
layer  o#  the  tegmentum  on  each  side. 

X  See  Baginakj,  'Near. 'Gent,'  1889 1  Flechsig,  ib.,  1890. 
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uid  we  do  not  know  whetUer  the  conDection  between  tho  lips  nnd  toDgoc 
is  Babserved  bj  fibrea  that  giass  betwe«u  the  two  nuclei,  or  whether  (aa 
iapoHBible)  thenerve-flbree  for  the  lips  twtually  arise  from  the  hypo- 


k 


,t  the  level  of  the  Dodn  of  the  ■! 

[DiLtjon  ;  Vm,  motor  nucleus  of  fifth 

nerve;  /'a,  its  Mcendiiig  root  seen  in  a«i'tir»n;  bDp.ou,  luporiur  olivary  body. 

glossal  nucleus.  Many  of  the  fibres  o£  the  facial  nerve,  turning  down- 
warila  at  the  bop,  have  a  longitudinul  cuurse  in  the  inner  part  of  the 
reticular  form  at  ion,  und  uiliv  rendilj  reach  the  hypoglossal  nucleus.* 
b  ar  h.isbeeii  suggested 
t  at  the  fit  es  a  the  facial  sup- 
y  ng  the  orbicularis  palpe- 
um  front  is,  and  corm- 
g    o    sup  are  derived  from 

the  nil  e  s  of  the  third  nerre, 
and  each  be  facial  by  way  oC 
tl  e  p  stcr  or  longitudinal  bun- 
dles t  But  for  evidence  of  thes« 
hvpoth  ses    we    have    still     to 

["Tflnta  The  o  ig  n  of  the  fifth  nerve 

fi»,  «9.-0r.giu  of  fifth  oervw.    F  mot,  fpjj,    89)  IS  very  extensive,  its 
molor  nucleiui  FafO.,a*cenilinK  n>uU       ,  ..  ,■        , 

deep  connection  reaching  from 

the  level  of  the  anl«rior  quiidrigeminal  tubercle  to  the  lowest  part  of 
•  The  ctosenea*  of  the  central  relation  between  tho  lipi  and  longxw  i»  thown  botli 

liy  ihoir  •lmaltaiiu.>a8  afloclioo  in  diaeaae,  nueli  w  Inbio-glnssal  paraljais,  and  hj  tb* 

laet  that  the  tramveraa  BUrea  or'  the  tougue  and  the  orbieularis  ori»  can  only  coQtraot 

together, 
t  Bea  Meudel, "  Neur.  Cent.,'  1887,  aud  'f  ooih  ami  'lurutr, '  Brain,'  L89L 
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tlie  medulla.     This  ie  not  surprising  when  we  reflect  that  this  ner^e 
represents  the  sensory  roots  of  all  the  motor  cranial  nerves,  from  the 
third  to  the  hypoglossal.     The  two  parts  of  the  nerve  pass  backwards 
and  inwards  through  the  outer  part  of  the  pons,  or  rather  through 
the  inner  part  of  the  middle  peduncle  of  the  cerebellum.    The  smaller, 
motor  root  is  a  little  higher  up  than  the  other.     The  sensory  root 
reaches  the  outer  part  of  the  tegmentum,  beneath  the  outer  edge  of 
the  floor  of  the  fourth  ventricle,  and  there  some  of  its  fibres  terminate 
in  small  collections  of  grey  matter,  which  are  collectively  termed  the 
middle  nucleus,  or  '^  chief  nucleus."     It  is  certainly  not  the  chief 
origin  of  the  nerve,  for  by  far  the  largest  number  of  tbe  fibres  turn 
downwards  and  descend  the  pons  and  medulla,  as  a  compact  collection 
of  bundles,  lying  in  the  same  relative  position,  on  tbe  outer  side  of 
the  tegmentum.    This  is  termed  the  ascending  root^  bat,  to  avoid 
ambiguity,  may  be  better  called  the  lower  root.    It  is  a  conspicuous 
object  in  all  sections,  and  is  shown  in  most  of  the  preceding  figures 
(Vase).    It  becomes  smaller  as  it  passes  down  the  medulla,  but  may 
be  traced  to  the  upper  cervical  region,  and  the  source  of  the  lower 
fibres  is  uncertain.     It  may  be  from  nerve- cells  of  tbe  posterior  horn 
(Bechterew).     Some  fibres  of  the  nerve  course  inwards,  beneath  the 
floor  of  the  fourth  ventricle;  passing  through  the  posterior  hori- 
sontal  fibres,  they  reach  the  raphe,  and  probably  go  to  the  opposite 
half  of  the  pons :  their  precise  origin  is  not  known.     This  is  termed 
the  medial  root     It  is  easily  mistaken  for  the  loop  of  the  facial  nerve, 
which  has  a  similar  position  a  little  lower  down  the  pons.     Fibres 
probably  connect  the  two  motor  nuclei,  and  others  may  bring  the 
motor  path  from  the  other  side  of  the  pons  (and  other  hemisphere). 
A  few  fibres  are  said  to  turn  outwards  to  the  cerebellum,  but  this 
connection,  probable  as  it  is,  still  needs  confirmation.     The  descending 
root  of  the  nerve  (better  termed  the  upper  root)  consists  of  a  series  of 
bundles  which  pass  upwards*  and  lie  outside  the  aqueduct  of  Sylvius, 
where  they  are  arranged  somewhat  in  the  form  of  a  crescent  (Figs. 
40  and  41).t    They  can  be  traced  as  far  as  the  upper  part  of  the 
corpora  quadrigeniina,  but  lessening  in  number,  and  they  apparently 
rite  from  large  rounded  nerve-cells  that  lie  adjacent  to  the  root.     The 
n>ot  has  commonly  been  regarded  as  one  origin  of  the  sensory  portion 
of  the  nerve,  but  it  has  been  stated  that  most  of  its  fibres  enter  the 
motor  di vision. t    Almost  all  the  fibres  of  the  motor  root  end  in  a 

*  The  t«rms  ascending  and  denceniHng  have  been  adopted  apparently  under  the 
intnciice  of  the  word  "  root,'*  but  tbi*  fibres  conduct  in  the  direction  opposite  to  that 
iodicmted  by  the  names.     Hence  the  alteration  I  have  su^gcated. 

t  See  9X*o  Fig.  24  (p.  80),  in  which  the  crescent  on  each  aide  of  the  aquedoot 
fvpmants  the  descending  root. 

{  Henle*  Forel,  Rechtcrew,  Ae.  Id  spite  of  the  high  character  of  these  autho- 
ritice.  the  statement  it  to  oppoiied  to  the  opinion  of  other  investigators  that  the 
point  most  be  regarded  as  at  present  unsettled.  Both  coarse  and  fine  tibres  are  said 
bv  Obersteiner  to  proceed  from  the  same  cells,  the  lutter  passing  upwards.  See,  in 
conaeetioB  with  this  point,  *'  Facial  hemiatrophy,"  at  a  subsequent  page. 
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large  GoUectioQ  of  nerre-cella  (Fmot.),  which  lies  on  the  inner  side  of 
the  sensor;  root,  in  the  outer  part  of  the  tegmentnm,  and  extends  for 
a  abort  diatance  donn  the  pons.* 

Each  fourth  nen;e,  arising  from  the  valve  of  Tieussena  (aaperioT 
medullar;  velum),  deuuBsatt-s  within  the  aubatapce  of  the  valve  witb 
iU  feUow  (Fig.  41).     It  is  the  onl;  nerve  that  decuasates  between 

rio.  40. 


J 


Ties.  40,  nucleus,  and  41,  origin  of  foartli  nerra.  T.  Btt, 
deictnding:  root  of  tbe  fifth  nerrai  > T,  IT,  lecUoiu oc 
tMciculJ  of  the  foorth  nerrea. 

its  surface  ongin  and  nucleus,  with  tbe  exception  of  the  optio.  In  Ha 
course  in  the  velum  tbe  nerve  divides  into  a  series  of  bundles,  which 
ourre  forwards  and  upwards,  round  tbe  central  gie;  matter  linlug  the 
aqueduct  of  Sylvius,  to  a  collcciion  of  nerve-coUa  at  the  binder  and 
outer  part  of  the  poHterior  longitudiiml  fibres  (Fig.  40J.  Tba  nucleus 
lies  beneuth  tbe  junction  of  the  anterior  and  posterior  quodrigeminal 
bodies  and  beneath  tbe  latter,  but  it  ia  not  sharply  defined  from  the 
third  nucleus,  so  that  many  of  the  fibres  pass  the  whole  length  of  the 
nat«8  before  reaching  the  nucleua.  Hence,  according  to  tbe  positios 
of  tbe  section,  tbe  bundles  of  origin  are  divided  transversely,  obliquelj, 
or  longitudinally  (see  Figs.  40  and  41).     Some  fibres  seem  to  paaa  to 

*  A  eonneetioD  witb  tbe  1.  coruleni  (a.  ferrugioea]  liu  been  axarted  and  alas 
denied  (Bechterew). 
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the  posterior  longitudinal  bnndleB ;  some  (Westphal)  to  a  group  of 
round  dark  cells  behind  these,  near  the  raphe.* 

The  fibres  of  the  third  nerve  arise  from  a  column  of  nerre-cells 
that  occupies  the  anterior  part  of  the  central  grey  matter  below  the 
aqueduct  of  Sjlrius,  beneath  the  anterior  quadrigeminal  bodies  and 
the  posterior  commissure  (Fig.  24,  p.  30).  The  cells  from  which  the 
fourth  nerve  arises  are  in  the  lowest  part  of  this  column.  The 
fibres  of  origin  of  the  third  nerve  pass  forwards,  curving  outwards 
through  the  red  nucleus,  and  then  inwards,  to  the  side  of  the  crus, 
where  they  emerge.  The  cells  lie  in  a  double  series :  a  k^tnaller,  towards 
the  dorsal  aspect,  gives  origin  to  fibres  that  cross  the  middle  line ;  and 
a  larger  "ventral wards,"  from  which  the  fibres  pass  through  the 
posterior  horizontal  bundles  which,  as  we  have  seen  (p.  37),  are  con- 
nected with  this  nucleus,  and  seem  to  establish  an  association  between 
it  and  the  sixth  nucleus,  through  which  the  external  and  internal 
recti  act  together.f  The  nucleus  of  the  third  nerve  consists  of  a 
series  of  groups,  almost  fusfl,  corresponding  to  the  several  functions 
subserved  bj  the  nerve,  the  most  anterior  being  related  to  accommo- 
dation, the  next  to  the  reflex  action  of  the  iris,  while  the  remainder 
of  the  nucleus,  comprising  its  chief  part,  subserves  the  external 
ocular  muscles  in  the  following  order,  fi*om  before  backwards: — In- 
ternal rectus,  superior  rectus,  levator  palpebraa  superioris,  inferior 
rectus,  inferior  oblique.  It  is  highly  probable  that  the  same  arrange- 
ment obtains  in  man,  and  that  the  serial  disposition  of  the  filaments 
of  origin  of  the  nerve  corresponds  to  the  series  of  functions  and 
of  centres.  But  the  contiguity  of  these  is  lateral  as  well  as 
antero-posterior,  and  the  disposition  thus  complex  (see  ''Motor 
Nerves  of  the  Eyeball").  A  complex  arrangement  also  seems  to 
subserve  the  association  of  the  internal  and  external  recti.  When 
'icting  together  both  those  muscles  are  innervated  through  the  nucleus 
of  the  sixth,  disease  of  which  causes  loss  of  at  least  the  associated  action 
of  tht-'  internal  rectus.  The  path  from  the  sixth  nucleus  to  the  origin  of 
the  internal  rectus  is  doubtless  by  the  posterior  longitudinal  fibres ; 
an<l  there  is  some  reason  to  regard  the  superior  olivary  body  as  con- 
cerned in  the  action.  The  subject  is  considered  more  fully  in  the  account 
of  disesises  of  the  oculo-motor  nerves.  Fibres  pass  to  the  third  nuclei 
from  the  grey  matter  of  the  quadrigeminal  bodies,  and  doubtless  sub- 
8«  rve  the  relation  between  visual  impressions  and  ocular  movements. 
The  downward  path  from  the  cortex  in  the  internal  capsule  seems  to  be 
at  or  in  front  of  the  angle  or  just  behind  it,accx>rding  as  a  section  divides 
their  oblique  course.   (See  Beevor  and  Horsley,  •  Phil.  Trans.,'  1890.) 

*  J.  StilliDg^  detrribet  a  fine  root  from  the  cerebelhim  which  nins  through  the 
liugtiU  aiid  joins  the  trochlear,  perhaps  without  crossing.  It  is  supposed  that  the 
eoBiMctioiis  of  the  trochlear  with  the  cerebrum,  testes,  and  posterior  longitadinal 
WndW  are  the  same  as  thoee  of  the  oonlo-motor,  to  be  afterwurds  described. 

f  The  apiH-r  third  of  the  nucleus  has  an  oval  section,  and  ronsistii  of  large  pale 
•sill  ( f Vrlia, '  A.  f .  ()./  1890,  who  detcribet  a  minnte  subdivision  of  the  nucleus). 
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The  origin  of  the  optic  nerves  is  complex  and  still  imperfectly  under- 
stood.    At  the  optic  chiasma  a  partial  decussation  takes  place,  the 
fibres  from  the  nasal  half  of  each  retina  cross,  and  as  the  temporal 
half  of  each  field  of  vision  (snbserved  bj  the  nasal  half  of  the  retina) 
is  (functionally)  the  larger,*  more  fibres  cross  than  pass  uncrossed. 
Thus  each  optic  tract  contains  the  fibres  from  the  same-named  half 
of  each  retina,  which  conduct  impressions  from  the  other-named  half 
of  each  field.    Fibres  also  pass  from  one  tract  to  the  other  by  the 
posterior  portion  of  the  cbiasma.     The  old  opinion  that  fibres  pass 
from  one  optic  nerve  to  the  other  by  tbe  anterior  part  of  the  chiasma 
seems  to  be  erroneous,  but  some  go  to  the  central  grey  matter  lining 
the  third  ventricle.f    In  the  nerve,  the  uncrossing  fibres  lie  in  thick 
bundles  in  the  lateral  (outer)  part    In  the  tract,  the  fibres  from  the 
opposite  eye  lie  chiefly  on  the  inferior  (basal)  surface;    the  direct 
fibres  lie  in  the  superior  part  of  the  tract ;  and  the  fibres  from  the 
opposite  tract  are  on  the  inner  side  (▼.  G-udden).    The  fibres  from 
the  lower  half  of  each  retina  lie  outside  to  those  from  the  upper  half.{ 
Beneath  the  posterior  extremity  of  the  thalamus  the  optic  tract 
divides  into  two  parts.    The  outer  is  the  larger,  and  goes  to  tbe  optic 
thalamus,  external  corpus  geniculatum,  and  anterior  quadrigeminal 
body.    All  these  structures  atrophy  after  extirpation  of  tbe  eye  of 
young  animals  (▼.  G-udden).    From  each  of  these  bodies  fibres  pass 
to  the  posterior  (sensory)  portion  of  the  internal  capsule,  and  thence 
to  the  white  substance  of  the  occipital  lobes,  in  tbe  "  optic  radiation  " 
of  Oratiolet.     Some  fibres  of  the  tract  have  been  said  to  pass  directly 
to  the  hemisphere,  but  it  is  doubtful  whether  any  have  this  direct 
course.     Of  these  intermediate  stations,  the  external  corpus  genicu- 
latum  has  been  commonly  regarded  as  that  which  is  of  chief  im- 
portance in  connection  with  the  visual  fibres,  since  its  atrophy  has 
been   frequently    observed   in    cases  of    long-standing  atrophy  of 
the  tract.     But  many  recent  observations  establish  the  fact  that 
disease   limited  to   the  posterior  extremity  of  tbe  optic  thalamus 
may  cause  hemianopia,  and  it  seems  doubtful  whether  the  symptom 
is  caused  by  disease  of  the  external  geniculate  body.§     Hence  we  must 
regard  the  pulvinar  as  the  intermediate  visual  centre,  and  the  precise 
function  of  the  external  corpus  genioulatum  becomes  again  mysterious. 
The  inner  root  of  tbe  optic  nerve  goes  to  the  internal  geniculate  body, 
and  is  said  to  contain  only  those  fibres  which,  at  the  optio  commissure^ 

•  See  *•  Optic  Nerve." 

f  Obersteiner. 

{  Marchaud,  *  A.  f.  O./  xzviii,  and  Magnus,  ib.  See,  howerer,  alio  DelbrAck, 
•A.  f.  Psych.,'  xxi,  746. 

§  It  is  commonly  believed  that  the  fibres  are  interrupted  by  nerve-cells  in  theee 
ganglia,  but  Darkschewitsch  ('Arch.  f.  Anat.  u.  Phys.,'  1886)  has  asserted  that  they 
pass  through  without  interruption,  a  fact  that  can  scarcely  be  proved  by  the  method 
of  investigation  employed  by  him.  Secondary  degeneration  from  a  lesion  of  the 
occipital  lobe  causing  hemianopia  has  heen  traced  into  the  pulvinar,  but  no  fartliar 
(Richter,  'Arch.  f.  Psych.,'  xvi,  638). 
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tarn  back  to  the  opposite  optic  tract  (t.  G-udden).    Through  this  body 
the  nerve  ako  appears  to  be  connected  with  the  posterior  corpus 


LF 


Fio.  4S. — ^Diaipram  of  tbe  relation  of  the  fields  of  Tision,  retina,  and  optic 
tracts.  B  F,  L  F,  right  and  left  fields — the  asterisic  is  at  the  fixation- 
point;  B  R,  L  Ry  right  and  left  retina — the  asterisk  is  at  the  macula  lutea; 
Ik,  rk,  left  and  right  half  of  each  retina,  receiving  rays  from  the  opposite 
halves  of  the  fields ;  B  N,  L  N,  right  and  left  optic  nerves ;  Ch,  chiasma ; 
B  T,  L  T,  right  and  left  optic  tracts ;  helow  are  the  superimposed  halves  of 
the  fields  from  which  impressions  pass  hy  each  optic  tract. 


qaadrigeminnm,  but  some  fibres  seem  also  to  reach  the  anterior  body.* 
The  connection  of  the  optic  nerves  with  these  bodies  probably  sub- 
serres  the  relation  between  visual  impressions  and  ocular  movements. 
The  relation  of  the  parts  concerned  in  vision  is  illustrated  and  also 
confirmed  by  an  instructive  case  of  congenital  atrophy  of  one  occipital 
lobe,  extending  as  far  as  the  middle  of  the  posterior  limb  of  the 
fissure  of  Sylvius.  There  was  also  atrophy  of  the  pulvinar,  the  optic 
trmet,  the  external  geniculate  body,  the  superficial  layer  of  the  ante- 

*  Stilling,  Obersteiner. 
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rior  qtiadrigeminal  bodj,  and  its  anterior  bracLium.*  The  relation 
of  the  cortex  to  vision  has  been  already  mentioned ,  and  some  other 
points  in  connection  with  the  function  of  the  nerves  will  be  described 
in  the  accoiint  of  their  diseases. 

The  central  connections  of  the  olfactory  neroe  are  still  bnt  little 
known.  The  external  root,  crossing  the  fissure  of  Sjlvius,  passes  to 
the  temporal  lobe,  towards  the  anterior  part  of  the  uncinate  convolu- 
tion. There  is  some  evidence,  as  we  have  seen,  that  an  olfactory 
centre  exists  in  this  locality.  Some  fibres  (according  to  Obersteiner) 
pass  to  the  optic  thalamus  on  the  same  side.  The  fibres  of  the  inner 
root  go  to  the  anterior  commissure,  one  part  of  which,  in  animals,  is 
large  in  proportion  to  the  size  of  the  olfactory  nerves,  and  is  regarded 
as  commissural  between  the  two  olfactory  btilbs.  But  there  is  evi- 
dence that  the  path  from  one  olfactory  nerve  reaches  the  cortex  of  the 
opposite  hemisphere,  since  the  sense  of  smell  has  been  affected,  together 
with  the  other  special  senses  on  the  same  side,  by  disease  of  the  posterior 
part  of  the  opposite  internal  capsule,  and  also  by  disease  of  the  cortex 
(see  p.  20).  It  is  possible,  as  Charcot  suggests,  that  the  path  dam- 
aged by  disease  involving  the  internal  capsule  is  that  which  crosses  by 
the  anterior  commissure.f 


Cebebelltth. 

The  division  of  the  cerebellum  into  two  hemfspTieres  and  a  middle 
lobe,  founded  on  external  conformation,  is  borne  out  by  the  little  we 
know  of  its  function.  Nevertheless  all  parts  consist  of  similar  struc- 
tural elements.  Branching  folia  everywhere  constitute  the  superficial 
layer ;  the  grey  substance  which  envelops  these  folia,  and,  following 
all  the  involutions  of  their  surface,  is  of  enormous  superficial  extent,  has 
an  identical  three-layered  structure  in  all  parts.  Below  a  superficial 
'*  gelatinous  stratum  "  is  a  layer  that  contains  nuclei  and  branching 
fibres,  which  are  the  processes  of  the  large  ^  cells  of  Purkinje.^ 
These  cells  lie  at  the  junction  of  this  and  the  deepest  layer  of  the  cor- 
tex ;  the  latter  is  composed  of  nuclear  bodies  similar  in  aspect  to  those 
that  constitute  the  granule  lajers  of  the  retina.    The  grey  matter  is 


•  Kreasner,  *  Allg.  Zeitsclir.  f.  Psych./  Bd.  xlviii. 

f  The  Buhject  is  involved  in  great  obscurity.  The  other  fibrea  of  tb«  anterior 
eommitsure  pass  into  the  temporal  lobe,  but  they  have  not  been  traced  to  the  ancinate 
gyrus.  Meynert  says  that  tibres  pass  back  from  the  anterior  commissure,  and  thus 
the  olfactory  path  (whether  from  the  nerve  by  the  one  part  of  the  commissure,  or 
from  the  opposite  uncinate  centre  by  the  other  part  of  the  commissure)  may  reach, 
as  it  certainly  does,  the  internal  capsule,  but  Ganser  denies  that  fibres  paaa  back- 
wards from  the  anterior  commissure.  As  a  further  instance  of  the  uncertainty  as  to 
the  precise  relations  of  the  anterior  commissure,  most  of  its  fibres  have  been  found 
secondarily  degenerated  in  a  case  of  bilateral  softening  of  the  region  of  the  lingual 
gyrus  by  Popow,  who  regards  it  as  a  coromiHSure  between  these  coavolutiona 
(*  WraUch,*  1836,  and  '  Ceut.  f .  Nervenh.,'  18S6,  p.  684). 
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aot  eoBfined  to  tbe  ooitez.  It  flnata  alio  in  the  white  mbstuioa  u 
*  MriM  of  maiiioi  or  "  naolei."  Of  these  tha  corpus  dentatnm  liet  in 
tba  nuur  psii  of  the  hemixphere,  and  olosel;  rewmblet  the  olivatj 
bodf  of  tbe  medoUa.  In  the  white  anbetanee  of  the  middle  lobe  ii 
the  "  tool  Ducleoi "  (BN,  Fig.  18),  w  called  hj  Stilling  becaoie  it  liei 


nilnow  tTMiL 


jnxt  above  the  roof  of  the  fourth  Tentricle.  At  the  janotion  of  tbe 
hemiaphere  and  middle  lobe  are  two  other  grej  bodies,  the"apherical'* 
and  "emboliform"  nuclei  (Stilling).  The  latter  ia  the  nearer  to  the 
dentate  bodj. 

Tb»  eonrte  of  the  fibres  in  the  white  substance  Is  still  imperfectly 
known.  The  difScultj  of  tnciog  tbem  is  extreme,  unaided  as  it  is  hj 
■eeondarf  degeneration,  and  the  conclusions  reached  bj  different 
inieetigaton  donot  altogether  correspond.  Although  much  has  been 
writteo  on  the  subject,  the  tacts  are  so  meagre,  and  their  application 
ii  BO  nncertain.  that  a  lengthjr  disousnon  of  the  subject  is  unprofitable. 
There  are  few  well-marlced  tracts  of  fibres,  and  of  those  that  can  be 
distinguished,  such  a>  tbe  semilunar  tract  (Sam.,  Fig.  43)  in  the  outer 
part  of  the  bemiaphere,  the  connections  are  doubtful.  Some  fibres  of 
the  bemispbere  appear  to  pass  in  rarious  directions  betweeu  the 
different  folia  of  the  cortex ;  others  pass  inwards,  or  towards  the 
middle  line.  Of  the  latter,  some  go  to  the  dentate  nucieus,  and  inter- 
lace aronad  it  iu  a  feltj  capsule,  the  "fleece"  of  Stilling;  others 
pass  to  the  middle  pednucle,  and  end  in  the  gre^  matter  of  the  pons, 
and  through  tbis  are  connected  with  tbe  cortex  of  tbe  cerebral 
bemiaphere*  and  with  the  corpus  striatum,  as  we  hare  already  seen 
(p.  32).  Other  fibres  pass  to  the  middle  lobe,  part  of  which  ma^ 
have  a  eommissnral  fanction.  Flecbsig  states  that  many  fibres 
connect  the  cortex  of  the  saperior  Termiform  process  with  that  of  tha 
COTebellar  hemisphens. 
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Of  the  fibres  of  the  inferior  peduncle  mao  j  course  to  the  neighbour- 
hood of  the  dentate  nucleus ;  some  enter  this  nucleus,  and  apparentlj 
connect  it  with  the  olivary  body.  Tbe  destination  of  those  that  pass 
by  the  dentate  nucleus  is  very  uncertain.  Stilling  thinks  that  most 
go  to  the  cortex  of  the  hemisphere,  and  a  few  directly  to  the  superior 
peduncle.  Another  and  yery  important  series  of  fibres  of  the  inferior 
peduncle  pass  to  the  middle  lobe.  Among  these  are  tbe  fibres  of  the 
direct  cerebellar  tract,  and  probably  fibres  from  the  posterior  pyramids 
and  from  the  auditory  nerves  and  nuclei.*  Most  of  these  fibres  are 
believed  to  cross  tbe  middle  line,  and  end  in  the  grey  matter  of  the 
opposite  side  of  the  middle  lobe;  some  in  the  roof  nucleus,  others 
probably  in  tbe  grey  cortex  of  the  superior  vermiform  process.  The 
fibres  of  the  middle  peduncle  connect  the  grey  matter  of  the  pons  with 
the  cortex  of  the  cerebellar  hemispbere,  and  also,  it  is  said,  the  fillet 
with  tbe  middle  lobe.  Most  of  the  fibres  of  the  superior  peduncle  go 
to  the  neigbbourhood  of  the  dentat.e  nucleus,  but  some  are  said  hj 
Stilling  to  radiate  to  tbe  cortex  of  the  anterior  and  outer  part  of  the 
hemisphere,  others  to  pass  to  the  inferior  peduncle,  and  others  again 
to  the  middle  lobe.  Tbe  fibres  of  the  superior  peduncle  cross  the 
middle  line  beneath  the  corpora  quadrigemina,  and  pass  through  the 
opposite  red  nucleus,  but  one  group  is  said  to  ascend  to  the  optic 
thalamus  of  tbe  same  side  (Marchi). 

Tbe  precise  functions  subserved  by  the  cerebellum  have  been 
long  a  mystery.  There  is,  however,  abundant  evidence,  experimental 
and  pathological,  to  show  that  this  part  of  the  brain  is  in  some 
way  connected  with  the  co-ordination  of  movement,  and  especially 
with  those  muscular  actions  which  maintain  tbe  equilibrium  of  the 
body.  It  appears,  however,  that  this  function  is  confined  to  the 
middle  lobe.  As  Notbnagel  first  showed,  the  function  is  not  impaired 
by  disease  of  the  hemispheres  unless  such  disease  compresses  the 
middle  lobe.  We  do  not  know  to  what  extent  this  function  is 
subserved  by  the  roof  nucleus,  or  by  tbe  grey  matter  of  tbe  middle 
cortex.  We  may  reasonably  assume  that  the  fibres  which  go  to  the 
middle  lobe  from  the  cord,  those  of  the  direct  cerebellar  tract  and 
(probably)  those  from  tbe  post-pyramidal  nuclei,  are  connected  with 
this  function,  since  we  have  seen  reason  (in  the  account  of  tbe  spinal 
cord)  to  believe  that  these  fibres  constitute  tbe  path  of  centripetal 
impressions  from  the  muscles,  interruption  of  wbich  causes  inco- 
ordination. All  the  tracts  certainly  or  probably  connecting  the  spinal 
cord  with  the  cerebellum  in  man  conduct  upwards.  The  existence  of 
connections  between  the  cerebellum  and  otber  structures  is  no  proof 
of  downward  conduction  of  impulses  from  it. 

With  tbis  function,  and  with  the  relation  of  the  upbearing  paths 
from  tbe  muscles,  we  must  associate  tbe  fibres  which  pass  from  the 

*  In  some  of  the  lower  animals  some  of  the  iihres  of  the  direct  cerebellar  tract  are 
sud  to  degenerate  downwards  after  extirpation  of  the  cerebellum,  but  the  ezittenoe 
of  each  fibres  in  man  has  not  been  ascertained  (Marchi, '  Riv.  sper.  di  fr.,'  xvii). 
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••uditorj  Derves  or  nuclei  to  the  middle  lobe,  since  that  part  of  the 
auditorj  nerre  which  comes  from  the  semicircular  canals  conducts 
impressions  determined  by  the  position  and  movement  of  the  body 
(acting  on4;he  endolymph),  and  disturbance  of  these  fibres  deranges 
the  maintenance  of  equilibrium.  The  only  effect  of  electrical  stimu- 
lation of  the  middle  lobe  obtained  by  Ferrier  was  a  movement  of  the 
ejes.  It  is  not  probable  that  there  are  centres  for  the  ocular  move- 
ments in  the  cerebellum,  but  a  connection  between  the  centres  for 
these  movements  and  the  middle  lobe  is  highly  probable,  since  the 
relation  of  seen  objects  to  the  body  is  estimated  unconsciously  from  the 
positiou  of  the  eyes,  and  thus  the  degree  of  innervation  of  the  ocular 
muscles  must  influence  the  mechanism  for  maiutaiuing  equilibrium. 
It  is  to  be  noted  that  most  of  these  impressions,  e.  g,  from  the  muscles 
of  the  legs  and  from  the  semicircular  canals,  do  not  influence  con- 
•ciousuess  directly,  and  so  cannot,  strictly  speaking,  be  called  '*  sen- 
sory." It  may  be  that  in  the  middle  lobe  of  the  cerebellum  we  have 
a  mechanism  by  which  the  various  centripetal  impulses  are  combined 
and  harmonised,  and  that  an  influence  is  thence  exerted  on  the  motor 
centres  in  the  cerebral  hemispheres,  from  which  the  muscles  are  excited 
to  the  necessary  contraction.  There  is  no  actual  evidence  that  the 
Gerel«llum  aids  co-ordination  by  direct  downward  influence  on  the 
spinal  cord.  On  the  contrary,  such  a  connection  is  opposed  to  what 
we  know  of  the  voluntary  motor  process.  Movements  are  arranged 
by  the  establishment  of  a  certain  relation  between  the  activity  of  the 
motor  cells  of  the  cerebral  cortex,  and  the  influences  which  determine 
this  relation  must  be  exerted  on  those  cells.  Besides  the  true  sensory 
impulses,  we  can  conceive  that  an  influence  proceeds  from  the  cere- 
bellum, arising  in  it  from  the  combined  effect  of  the  impressions  from 
the  muscles,  from  the  semicircular  canals,  and  from  the  centres  which 
determine  the  position  of  the  head  and  eyes  (possibly  the  superior 
olivary  VK)dy),  and  that  this  influence  induces  such  a  corresponding 
related  activity  of  the  motor  cells  of  the  cortex.  We  can  also  under- 
stand that  the  state  of  these  cells  thus  induced  acts  upon  con- 
sciousness, and  thus  gives  rise  to  the  perceptions  of  posture  which 
are  not  true  sensations. 

The  function  of  the  hemispheres  of  the  cerebellum  is  still  mysterious. 
They  lessen  in  size  as  we  descend  the  scale  of  animals,  until  they 
disapiiear  in  birds,  in  which  the  whole  cerebellum  corresponds  to  the 
middle  lobe  of  man.  They  are  connected  chiefly  with  those  parts  of 
the  cortex  of  the  cerebrum  which  chiefly  subserve  psychical  pro- 
cesses. With  these  parts,  moreover,  the  cerebellar  hemispheres  have 
this  in  common,  that  simple  loss  of  substance  causes  no  definite  and 
recognisable  loss  of  any  function  of  the  brain.  The  loss  can  apparently 
be  compensated  by  other  parts.  Hence  it  seems  possible  that  the  old 
theory  may  be  correct  which  assumes  that  the  cerebellar  hemispheres 
are  in  some  way  connected  with  psychical  processes.* 

*  Extirfntion  of  tbe  whole  cerehelluiii  in  an  animal  renders  it  dependent  on  vifion 
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Blood-yessels  of  the  Bbaih. 

The  blood-snpply  to  the  brain  is  a  sabject  of  great  importance,  became  many 
diseases  are  dae  to  the  mptare  or  obstruction  of  vessels,  and  the  distribution  of 
the  vessebi  (especially  that  of  the  arteries)  explains  the  incidence  of  a  large 
number  of  cerebral  lesions. 

DiSTRiBiTTiOK  OF  THB  Cbbbbbjll  Abtbbies.* — The  blood-supply  to  the  brain 
comes  from  the  carotid  and  vertebral  arteries.  The  mode  of  origin  of  the  tvro 
carotids  presents  an  important  difEerence,  which  explains  why  embolism  is  mor« 
frequent  on  the  left  side  than  on  the  right.  The  left  carotid  arises  directly  from 
the  highest  part  of  the  arch  of  the  aorta,  and  its  course  is  thus  almost  a  direct 
continuation  of  the  direction  of  the  current  of  blood  in  the  aorta,  whereas  the 
right  carotid  comes  from  the  innominate,  which  arises  from  the  aorta  at  an  angle 
with  the  course  of  the  aortic  blood.  Hence  clots,  washed  from  the  cardiac 
valves,  pass  into  the  left  carotid  more  readily  than  into  the  right. 

There  is  a  similar  difference  in  the  mode  of  origin  of  the  two  vertebrals.  The 
left,  usually  the  larger,  arisen  from  the  left  subclavian  in  the  ascending  part  of 
its  course,  while  the  right  subclavian  gives  origin  to  its  vertebral  when  horizontaL 
Hence  a  plug  can  enter  the  left  vertebral  more  readily  than  the  right,  because 
the  direction  of  this  vessel  is  that  of  the  blood-current,  and  this  is  probably 
also  the  reason  why  the  left  vertebral  is  usually  larger  than  the  right.  But  this 
does  not  determine  any  difference  in  the  frequency  of  embolic  obstruction  in  the 
two  posterior  cerebral  arteries,  because,  to  reach  these,  the  plug  has  to  pass 
through  the  common  basilar. 

The  *' circle  of  Willis,"  it  will  be  remembered,  is  formed  by  the  two  posterior 
communicating  arteries,  which  pass,  one  on  each  side,  from  the  internal  carotids 
to  the  posterior  cerebrals  into  which  the  basilar  divides,  and  by  the  anterior 
communicating  artery,  between  the  two  anterior  cerebrals  of  the  internal 
carotid.  The  usual  arrangement  is  subject  to  occasional  variations,  which  are 
important  because  they  explain  some  of  the  anomalous  facts  of  disease.  The 
vertebrals  often  present  abnormalities  which  will  be  described  further  on.  One 
posterior  communicating  artery  is  sometimes  very  small,  and  occasionally 
one,  usually  the  right,  is  abnormally  large,  and  through  such  a  vessel  the  pos- 
terior oerebi-al  may  even  arise  from  the  carotid,  a  minute  branch  from  the  basilar 
rppresenting  the  usual  origin  of  the  vesseL  Dnret  has  even  seen  the  chief 
blood-supply  to  the  basilar  come  from  the  carotid  by  a  large  artery  which 
entered  the  basilar  in  the  middle  of  its  course,  the  vertebi'als  and  the  lower 
part  of  the  basilar  being  very  small.  Occasionally  one  anterior  cerebral,  almost 
always  the  right  (Duret),  is  very  small  at  its  origin,  and  the  anterior  commu- 
nicating artery  is  abnormally  large,  so  that  the  right  anterior  cerebral  virtnally 
arises  from  the  left.  It  is  to  be  noted  further  that  thei*e  are  usually  communi- 
cating branches  between  the  posterior  cerebrals  and  the  anterior  cerebellar  art eries^ 
which,  with  the  posterior  communicating  arteries,  constitute  an  important  con- 
nection between  the  carotid  and  the  baKilar  systems. 

The  internal  carotid,  on  each  side,  divides  into  the  anterior  and  middle  cere* 

for  the  imperfect  co-ordination  which  remains,  and  if  the  eyes  are  covered  with  a 
iMinda;:^  ull  voluntnry  movement  is  at  once  abolished,  and  the  creature  seems  to  pass 
into  a  state  of  stupor  (Borgherini,  '  Neurolog.  Centralbl./  1891,  p.  649). 

*  Our  knowledge  of  the  distribution  of  the  vessels  within  the  substance  of  the 
bmin  is  largely  due  to  the  researches  of  Duret,  '  Arch,  de  Physiologie,  1873  and 
1874 ;  and  Henbner,  *  Ccutralblutc  f .  m.  Wi.Nsensch.,'  1872. 
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Viml  arteries,  and  from  theRe,  and  the  posterior  cerebral,  the  blood-snpply  of  each 
bemisphere  is  derived.  From  the  oirole  of  Willis,  and  the  commencement  of 
the  three  cerebral  arteries,  small  branches  arise  which  supply  the  central 
ganglia  of  the  hemisphere  and  tha  adjacent  white  substance,  while  the  three 
arteries  ramify  over  the  surface  of  the  brain,  and  supply  the  grey  cortex  and 
the  gprealer  part  of  the  white  substance  of  the  hemisphere.  Between  these  cen- 
tral and  cortical  systems  there  are  no  anastomoses,  nor  do  the  central  branches 
communicate  with  each  other.  The  anastomoses  between  the  several  cortical 
branches  seem  to  yary  in  different  persons.  In  many  the  communications  are 
too  slight  to  permit  of  the  establishment  of  a  collateral  circulation.  In  others 
they  appear  to  be  sufficient  to  maintain  nutrition.  Moreover,  similar  differences 
•eem  to  exist  among  the  cortical  branches  in  the  same  individual,  and  even 
among  those  of  the  same  vessel ;  hence  the  effect  of  obstruction  of  these  vessels 
varies  much.* 

The  central  arteries  may  be  divided  into  six  groups,  two  medial  and  four 
lateral,  two  on  each  side. 

The  anterior  medial  group  consists  of  a  few  twigs,  inconstant,  which  are 
given  off  from  the  anterior  cerebrals  and  anterior  communicating  artery.  They 
•apply  the  anterior  extremity  of  each  caudate  nucleus.  The  posterior  medial 
group  consists  of  twigs  given  off  by  the  posterior  cerebral  arteries  near  their 
origin  from  the  basilar ;  these  twigs  pass  into  the  posterior  perforated  spot,  and 
supply  the  inner  parts  of  the  optic  thalami  and  the  walls  of  the  third  ventricle. 
The  supply  by  these  groups  is  insignificant  as  regards  extent,  but  important  in 
regard  to  position,  on  account  of  its  proximity  to  the  ventricles,  into  which 
blood,  escaping  from  one  of  these  vessels,  may  readily  pass. 

The  lateral  groups  supply  the  chief  part  of  the  central  ganglia.  The  antero* 
lateral  group  arises  from  the  middle  cerebral  near  its  origin  (in  the  first  inch  of 
its  course),  and  consists  of  a  number  of  small  arteries  which,  coming  off  at  a 
right  angle,  pass  into  the  **  anterior  perforated  space,"  and  supply  the  caudate 
Buclens  (except  its  head),  the  lenticular  nucleus,  the  internal  capsule,  and  part 
•£  the  optic  thalamus.  These  arteries  are  of  great  importance,  and  may  be 
divided  into  two  sets  (Fig.  44) :  an  internal  set,  the  vessels  of  which  pass 
directly  through  the  internal  segment  of  the  lenticular  nucleus  to  the  internal 
eapsula ;  and  an  external,  consisting  of  vessels  that  course  upwards  for  a  short 
^iatt***^  outside  the  lenticular  nucleus,  and  then  pass  into  its  third  segment,  and 
through  this  to  the  internal  capsule.  The  vessels  extend  through  the  internal 
capsule,  the  anterior  to  the  caudate  nucleus  (except  its  head),  the  posterior  to 
the  optic  thalamus  (except  its  inner  and  hinder  part).  Hence  the  anterior  have 
been  called  the  lenticulo^triate,  and  the  posterior  the  lentie^do^optic  arteries. 
These  vessels  are  prone  to  rupture,  and  one  of  the  former  gproup,  which  runs  at 
the  outer  side  of  the  lenticular  nucleus  (Fig.  44),  from  its  size  and  tendencv  to 
give  way,  has  been  called  by  Charcot  "the  artery  of  cerebral  haemorrhaf^e." 
The  ve*Mie1s  burst  chiefly  outride  the  lenticular  nucleus,  and  the  hsBmorrhu<>-e 
aeparates  the  nucleus  from  the  external  capsule. 

The  p^ffterO'lateral  group  arises  from  the  posterior  cerebral,  after  it  has 
pamed  nmnd  the  cms,  and  supplies  the  hinder  part  of  the  optic  thalamus. 
H^m«>rrhage  from  the  rupture  of  these  vessels  is  apt  to  invade  the  cms  on  the 

*  Tbe  conclusions  of  Heubner  and  Duret  differ  regarding  the  anastomoses  of  the 
rrrtical  vrssels ;  tbe  Utter  could  not  find  the  anastomoses  described  by  the  former. 
The  facts  of  pathology  are  strongly  In  favour  of  the  view  that  anastomoses  betweem 
tbe  cortical  brancbes  occur  often,  but  not  invariably.  An  iojectloo  often  passes 
tbe  liBnit  of  tbe  distribution  of  ihe  artery  injected. 


OM  Bids  utd  the  hinder  part  of  the   intwnal   capalo   on  the   other.     Tb» 
poetarior  onvbnl  girfia  bnoohet  also  to  the  crue  and  to  the  corpora  qnadri- 


FlO.  M. — DiagTsm  of  the  blooA-iupply  to  the  centnil  ganglia  by  itia  lenlii^nlo- 
■triata  arteriei,  eitenial  (S)  and  inter  al  (/)  111  T  tl  rd  ventriclet 
P  P,  ^llui  of  Che  torn  I    Mtd  O   m  ddle  cerebral  artery     (After  Darvt.) 

Of  tha  nppl;  to  the  eorUx  from  the  three  reHsels   that  from  the  middla 
oantod  u  tiia  moat  estenn  ve  and  tl  e  most  important    embraoing  la  it  dOM 


Fins.  49  and  46. — Area  of  the  cortex  on  the  outer  and  medial  aipacta, 

■uiipliedb;  the  anterior  cercbralarlery.   Thefupplyof  the  (evaral  biancliea 
U  indicateil  by  the  (loi,tcd  linea. 

the  central   (motor)  convolntiona.     The  general  plan  of  diatribiition  of  eadi 
artei;  is  the  Mme.    Each  dividea  into  certnin  branche*,  and  thrae  again  difida 
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andnmifylfram  the  biuichMandthe  nltimnteiBiiu&catiniiB  (in  tbepia  mater) 
tvigi  u«  giTin  ofi  to  the  cerebral  ■abrtuiM.  These  kre  of  two  Icinds,  long  ukI 
■bort.  The  ahort  >re  eorlieai,  lappl^ing  onlj  the  grej  cortex,  in  which  tbej 
fonna  apUUrj  network,  mo«t  kbanditnt  in  the  middle  lajera  which  con Uia  the 
Urge  Derre-cells.  The  long  kre  medaiiaTy,  and,  pauing  through  the  cortex, 
penvtnte  the  white  anhatance  to  Tsrioni  depth*.  The  distribution  of  the  longest 
naebe*  the  neighbonrhood  of  that  of  the  central  veKsela,  but  the  two  do  not 
Uend,  and  at  the  onnfinee  of  the  two  areas  imall  cavities  often  form  in  old  age. 
The  cortical,  moreover,  do  not  commnnicate  with  eaoh  other, andalthongh  there 
b  a  scanty  commnnication  between  the  areaa  anppLied  by  the  larger  trnnka, 
it  is  often  inanfficient  to  establish  a  ooUaterfl  circulation  if  one  ia  obstructed. 
Henoe  the  obliteration  of  branches  aanall;  (thou};h  not  invariably)  causes 
toftening  limited  to  the  area  supplied.  Thia  ii  most  extensive  on  the  luiface, 
Bod  leMena  in  extent  towarda  the  centre  of  the  brain. 

The  anierior  cerebral  enrvea  roand  the  corpus  calloanm  and  soppltea  part  ol 
the  orbital  lobnle,  the  inner  snrfaee  as  far  as  the  quadrate  Ittbnle,  and  the 
frontal  lobe,  with  the  exception  of  the  infei-ior  and  ascending  frontal  convolo. 
tioa*.  Its  chief  branches  are  three,  and  aupplj  the  following  parts:— (1)  the 
•apra-erbital  lobnle  (as  far  a*  the  orbibil  aulcna)  and  the  inner  aspect  of  the 
anterior extremit J  of  the  hemisphere;  (2)  the  anterior  half  of  the  inner  snrfaue 
in  front  of  the  quadrate  lobnle,  alao  the  Gnit  andaecond  frontal,  and  the  higheat 
put  of  tlie  aacendintc  frontal  oonvolntion ;  (3)  the  quadrate  lobule  (precnneos). 

The  middU  eerthral  divide*,  opposite  the  island  of  Reil,  into  four  branchee, 
nuked  1,11,  III,  JV,  in  Fig.  47.     These  lie  in  the^ulciof  theinsnla,andth«i. 


of  the  farBuches  of  the  middle  cerebral  artery. 


passing  on  to  the  snrfac*  of  the  hemisphere,  have  the  following  diatribntion 
(Figa.  47  and  48) :— (1)  to  the  third  (inferior)  frontal  cimvolutiun :  (3>  to  the 
lower  two  thirda  of  the  ascending  frontal  and  the  root  of  the  middle  frontal 
(31  to  the  whole  ascending  parietal,  superior  parietal  lobe,  and  adjacent  part  of 
the  inferior  parietal  lobnle,  often  also  to  a  STnall  part  of  the  ascending  frontal ; 
(4)  to  the  oonTolntions  about  the  pceterior  limb  of  the  fissure  of  Sylviun,  via. 
part  nf  the  inferior  parietal  lobnle  (inpra-marglnul  and  angular  gyrus),  poiit«rior 
«xtr«mity  of  the  superior  parietal  lobnle,  and  the  binder  part  of  the  first  two 
temporal  convolutions.  From  thia,  near  its  origin,  one  or  two  large  branches 
arise  ( Vj  which  snpply  the  anterior  part  of  the  fint  and  the  greater  part  of  the 


MMod  tempoial  MmrolatioiH.    There  %n  iaixTliial  nruttionii  In  tlw  pie«M 
UM  mpplitd  by  Uia  bnaehc^  ind  alio  ia  tbe  poctarioi  limit  of  tlw  diitiibnliom 


Vn.  4B.— Arc*  of  diatrlbntlon  of  tlM  bisDcbea  of  tbe  middle  eerelml  wtey. 

of  tbe  middle  Mn1>ml.  Thie  ie  of  onn*Menib1e  importanoe,  becKwe  tlie  poete- 
rioT  part  of  the  angnlftr  gynu  often  eecapea  the  eoftening  cauaad  b;  obrtrnotioB 
of  the  middle  oerabnL 

Thepoebrior  earabral  nppliee  the  gieatar  put  of  tbe  inferior  MpMt  of  Ite 
bnini  ind  ftleo  the  ocwipital  lobe,  inner  end  onter  ■nr&oee,  bj  Ham  breaohee. 


Tbe  revel  dlTidee  into  theee  bnnchea  after  winding  over  the  onu,  and  giriflg 
off  its  oentnl  hnnoben  and  twige  to  the  tegmentnm  of  tbe  erne,  and  to  Uw  00*^ 
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pon  qoAdrigemtna.  Its  branches  lupplj  (1)  the  lower  part  of  the  uncinate 
eooToIation ;  (2)  the  inferior  part  of  the  temporal  lobe ;  (3)  the  cuneos,  lingual 
eonvolution  (t.  e.  the  posterior  part  of  the  uncinate  gyms  beneath  the  oaloarine 
fiflsore)*  and  also  the  outer  surface  of  the  occipital  lobe. 

Thus  the  middle  cerebral  supplies  the  chief  part  of  the  motor  convolutions 
and  the  motor  central  structures,  as  well  as  the  cortical  auditory  centre,  and  the 
greater  part  of  the  angular  region.  The  posterior  cerebral  supplies  the  optic 
ganglia  (optic  thalamus  and  corpora  quadrigemina  and  geniculata),  and  in  the 
cortex  the  visual  region  in  the  occipital  lobe. 

The  blood-supply  to  the  pons,  medulla  oblongata,  and  cerebellum  is  derived 
from  the  vertebrals  and  basilar.  The  arrangement  of  the  supply  to  the  medulla 
and  pons  is  very  important  on  acoount  of  the  centres  which  are  here  so  closely 
grouped  together. 

It  will  be  remembered  that  each  vei'tebral,  before  it  joins  its  fellow  to  form 
the  basilar,  gives  ofE  an  inferior  cerebellar  artery  and  an  anterior  spinal  artery. 
From  all  these  vessels  small  branches  enter  the  pons  and  medulla.  The  cere- 
bellum is  nourished,  not  only  by  the  inferior  cerebellar  from  the  vertebral,  and 
superior  cerebellar  from  the  anterior  extremity  of  the  basilar,  but  also  by  a  lar^e 
branch,  the  middle  cerebellar  artery,  which  comes  ofE  from  the  basilar  about  the 
middle  of  its  course,  and  passes  outwards  over  the  pons  and  middle  cerebellar 
peduncle. 

The  arterioles  for  the  pons  and  medulla  consist  of  two  sets.  (1)  A  series  of 
medial  vessels  enter  near  the  middle  line  in  front,  and  pass  directly  back,  clof^e 
to  the  raphe,  to  the  nerve-nuclei,  which  receive  fi-om  these  arteries  the  chief 
part  of  their  blood -supply  ;  (2)  lateral  or  radicvlnr  vessels  pass  to  the  nerve- 
roots,  and  on  each  root  an  artery  divides  into  a  descending  branch,  which  extends 
along  the  nerve,  and  an  ascending  branch,  which  enters  the  medulla  with  the 
nerve- fibres,  and  accompanies  them  as  far  as  their  nucleus,  gri^i^?  ofP  branches 
as  it  proceeds.  But  the  blood-supply  to  the  nucleus  derived  from  the  radicular 
branch  is  far  less  than  that  from  the  median.  The  vertebral  supplies  the 
radicular  branches  to  all  the  bulbar  nerves,  except  a  branch  to  the  spinal  acces- 
sory nerves  which  comes  from  the  inferior  cerebellar,  and  to  the  hypoglossal, 
from  the  anterior  spinal  artery.  The  branches  to  the  facial  and  auditory  nerves 
may  come  from  the  vertebral  or  ba<(ilar,  or  both.  All  the  other  radicular  branches 
are  derived  from  the  basilar,  but  the  middle  cerebellar  artery  sometimes  gives 
branches  to  the  auditory  and  fifth  nerves. 

The  median  branches  form  a  continuous  series,  but  are  divided  by  Duret  into 
four  sets,  termed,  from  their  position,  bulbar,  subponiine  (at. the  lower  edge  of 
the  pons),  medio-porUine  (along  the  pons),  and  supra-pontine  (at  the  upper  edge 
of  the  pons).  The  lower  bulliar  branches  come  from  the  anterior  spinal,  and 
supply  the  nuclei  below  the  calamus  scriptorins — the  hypoglossal  and  accessory. 
The  subpontine,  from  the  biisilar,  sup])ly  the  pnenraogastric,glc»ss<)- pharyngeal. 
aad  auditory  nuclei,  while  the  medio-poiitine  and  supra-pontine  branches  supply 
tbe  nuclei  in  the  upper  half  of  the  floor  of  the  fourth  ventricle,  as  well  as  the 
nxth.     The  anastomoses  of  these  vessels  are  unimp)rtant. 

It  is  necesisary  to  remember  that  the  larger  trunks  about  the  medulla  present 
frequent  variations,  which  entail  corresponding  variations  in  the  origin  of  the 
mtrient  arteries.  The  left  vertebral  is  usually  larger  than  the  right,  and  the 
latter  may  be  very  small,  so  that  the  basilar  is  practically  a  continuation  of  the 
Iffft  vertebral  only.  There  is  usually  only  one  anterior  spinal  arteiy,  arising 
fnnn  both  vertebrals,  or  arising  from  the  left  only.  If  there  are  two,  they 
wiallj  eomnnuicate,  but  the  left  occupies  the  medial  furrow  and  furnishes  the 
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median  nutrieTit  arteries.  ThoHe  variatioiiB  explain  why  obBtruction  of  one 
vertebnil  sometimes  affects  the  nuclei  on  one  side,  sometimes  on  both,  and  some* 
times  on  neither. 

Branches  to  the  olivary  body  and  anterior  pyramids  come  from  the  vertebral 
or  anterior  (tpinal ;  those  to  the  restiform  body  arise  from  the  inferior  cerebellar, 
and  this  also  gives  off  the  posterior  spinal  arteries,  from  which  branches  pass  to 
the  posterior  pyramids  and  to  the  upper  part  of  the  central  canal,  chiefly  at  the 
level  of  the  deciiHsation  of  the  pyramids. 

The  chief  cerebellar  arteries  are  (1)  the  posterior  from  the  vertebral  (m>m»> 
times  from  the  basilar),  wliich  winds  round  the  medulla  between  the  hypoglossal 
and  pnenmograstrio  nerves,  and,  after  giving  origin  to  the  posterior  spinal  and 
branches  to  the  choroid  plexus  of  the  fourth  ventricle,  supplies  the  inferior 
vermiform  process  and  the  posterior  region  of  the  hemisphere ;  (2)  the  median 
(Duret),  which  leaves  the  basilar  at  the  middle  of  the  pons  and  passes  outwards 
over  the  middle  peduncle  of  the  cerebellum  to  ramify  on  the  under  surface ;  (3) 
the  superior  cerebellar,  arisin<^  from  the  battilar  close  to  its  bifurcation,  curvet 
round  the  pons,  and  supplies  the  anterior  and  upper  parts  of  the  hemisphere. 
These  cerebellar  arteries  communicate  with  each  other,  and  the  superior  is  often 
connected  by  one  or  more  twigs  with  the  posterior  cerebraL 

Venous  Cibculation. — The  veins  of  the  convexity  of  the  hemisphere,  and  of 
its  inner  surface,  ascend  and  open  in  a  forward  direction  intothe  superior  longitu- 
dinal sinus.  One  of  the  veins  of  the  convexity  courses  at  first  along  the  fissure 
of  Sylvius,  and  afterwards  ascends  across  the  hemisphere :  it  has  been  termed  the 
"  Sylvian  vein  "  by  Duret.  Tlie  course  of  the  surface  veins  is  important  because 
it  helps  to  explain  the  frequency  with  which  clots  form  within  them.  Elsewhere 
the  blood  from  ascending  arteries  pa8ses  into  descending  veins,  so  that  the  feeble 
pressure  through  the  capillaries  is  supplemented  by  the  influence  of  gravitation. 
Elsewhere  ascending  veins  convey  blood  that  has  been  brought  by  descending 
arteries,  and  the  venous  pressure  is  aided  by  the  **  hydrostatic  pressure,"  which 
tends  to  make  the  blood  rise  in  the  veins  to  the  level  of  the  heart.  But  on  the 
brain,  blood  from  ascending  arteries  passes  into  ascending  veins.  The  openings 
of  these  veins  into  the  longitudinal  sinus  being  directed  forwards,  the  entering 
blood  is  opposed  in  direction  to  the  current  in  the  sinus,  and  the  effe<:t  must  be 
to  retard  the  flow  in  both  veins  and  sinus.  Moreover,  in  the  erect  posture,  the 
anterior  part  of  the  longitudinal  sinus  has  also  an  ascending  coui-se,  while  the 
tittbeculoe  that  occupy  the  lumen  of  the  sinus  must  offer  some  hindrance  to  the 
movement  of  the  blood.  These  circumstances  help  us  to  understand  the  readi- 
ness with  which  clots  form  in  the  cortical  veins  and  longitudinal  sinus,  when 
other  circumstances  favour  the  coagulation  of  the  blood.  Indeed,  the  marvel  ie 
that  thrombosis  is  not  more  common  than  it  is. 

The  veins  of  the  inferior  sui-face  of  the  brain  enter— the  anterior  the  cavern- 
ous sinus,  the  middle  the  petrosal  sinuses,  the  posterior  the  lateral  sinus.  The 
veins  of  Galen,  from  the  ventricles,  receive  not  only  the  blood  from  the  ventri- 
cular walls  and  choroid  plexuses,  but  also  from  the  corpus  callosum.  The  veins 
of  the  upper  surface  of  the  cerebellum  open  into  the  veins  of  Galen  or  the 
straight  sinus  in  which  the  veins  of  Galen  end.  Those  of  the  inferior  surfaco 
open — the  posterior  into  the  lateral  sinus,  and  the  anterior  into  the  occipital 
sinuses.  The  individual  veins  have  not,  as  a  rule,  free  communications  with 
those  adjacent,  although  differences  exist  in  this  respect.  But  the  system  of 
the  convexity  (superior  longitudinal  sinus)  has  three  important  communicatioiis. 
A  large  vein  always  passes  from  the  Sylvian  vein  to  the  superior  petrosal  siniis 
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(l^lird),  and  anotber,  at  the  base,  connects  tbe  oommencement  of  the  Sylvian 
rem  with  tbe  basilar  yein,  and  thus  with  the  straight  sinus.  The  vein  of  the 
corpus  callosum  (going  to  the  veins  of  Galen)  often  communicates  freely  with 
the  veins  on  tbe  inner  surface  of  the  hemisphere,  which  go  to  the  superior 
longitudinal  sinus.  The  communication  between  the  various  sinuses,  with 
the  exception  of  the  superior  longitudinal,  are  free.  Thus  the  two  cavernous 
sinuses  are  connected  bj  the  circular  sinus  around  the  pituitary  body,  and  each 
cavernous  sinus  has  a  double  communication  (by  the  two  petrosal  sinuses)  with 
tbe  lateral  sinus  and  jugular  vein,  while  tbe  two  inferior  petrosal  sinuses  are 
connected  by  the  "  transverse  sinus  "  across  the  basilar  process  of  the  occipital 
bone.  The  cavernous  sinus  receives  the  ophthalmic  rein,  the  superior  petrosal 
mns  receives  veins  from  the  internal  ear,  and  into  the  lateral  sinus  some  mas- 
toid veins  open.  The  occipital  sinus  I'eceives  the  spinal  veins,  and  many  sinuses 
reeeive  veins  from  the  diploe  of  the  skulL 

There  exist  certain  communications  between  the  cei*ebral  sinuses  and  veins 
outside  the  skull.  The  following  are  the  chief.  YeinR  from  the  nose  enter  the 
anterior  extremity  of  the  superior  longitudinal  sinus.  The  ophthalmic  vein 
(cavernous  sinus)  communicates  freely  with  the  facial  vein.  By  the  veins  of 
the  mastoid  cells  tbe  occipital  vein  communicates  with  the  lateral  sinus.  More- 
over, small  **  emissary"  veins  pass  through  minute  foramina  in  the  cmnium  and 
connect  certain  sinuses  with  external  veins.  The  most  important  of  these  are 
between  the  superior  longitudinal  sinus  and  the  veins  of  the  scalp,  between  the 
cavernous  sinus  and  the  pterygoid  plexus  of  the  internal  maxillary  vein,  between 
the  inferior  petrosal  sinus  and  the  deep  veins  of  the  neck.  A  fuither  com  muni- 
cat  ion,  very  variable  in  degree,  is  established  by  the  veins  of  the  diploS.  Lastly, 
the  spinal  system,  which  has  free  external  communication,  is  connected  by  six 
veins  with  the  sinus  system  of  the  brain.  The  cerebral  veins  and  sinuses  have 
no  valves.  These  facts  are  important  in  regaid  to  the  external  signs  of  throm 
bosb  in  the  sin  uses  within  the  skulL 


Secondary  Degeneration  nr  the  Bratv. 

We  liaTe  already  seen  that  some  tracts  of  fibres  in  tbe  brair 
undergo  degeneration  after  a  lesion  in  tbeir  course  or  in  tbe  gre} 
matter  from  which  they  spring.  In  the  latter  case  the  whole  length 
of  the  fibre  degenerates,  in  the  former  only  that  portion  which  lies 
OD  the  distal  side  of  the  lesion,  t.  0.  on  the  side  farthest  from  the 
nerre-cell  which  gives  origin  to  the  fibre.  This  secondary  d^ene- 
nition  proceeds  until  the  fibres  are  again  interrupted  by  grey  matter, 
and  there  it  ceases.  The  nature  of  secondary  degeneration  was  con- 
sidered in  ToL  i,  where  we  saw  that  the  axis-cylinder  of  each  nerve- 
fibre  must  be  regarded  as  the  prolonged  process  of  a  nerve-cell, 
depending  on  that  nenre-cell  for  its  nutritional  integrity,  and  that  the 
nerve-fibre  therefore  undergoes  degeneration  when  the  cell  is  destroyed 
or  tbe  fibre  is  cut  off  from  the  cell.  As  a  general  rule  the  direction 
in  which  a  fibre  degenerates  is  that  in  which  it  conducts ;  that  is,  the 
oell  on  which  the  nutrition  of  the  fibre  depends,  the  cell  of  which  't 
is  the  prolonged  pror«'ss,  is  the  cell  from  which  the  nerve  im])ul8»»8 
Ofi^^nate  that  traverse  the  fibre,  or,  in  other  words,  it  is  this  cell  only 
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which  excites  the  functional  activity  of  the  fibre.  But  this  role  of 
the  identity  of  the  direction  of  conduction  and  degeneration  does  not 
seem  to  be  true  of  all  nerve-fibres.  As  far  as  is  jet  known*  it  is  trae 
of  all  motor  fibres,  but  there  is  a  conspicuous  exception  to  it  in  the 
case  of  the  fibres  of  the  peripheral  sensory  nerves.  These  condlI^t 
centripetally,  but  degenerate  centrifugally  from  the  ganglion  on  the 
posterior  root.  Above  the  ganglion  they  conform  to  the  general  law. 
In  the  central  nervous  system  we  may  take  the  direction  of  degeneration 
as  presumptive  but  not  as  absolute  proof  of  the  direction  of  conduction. 
It  is  doubtful  whetlier  all  nerve-fibres  undergo  secondary  degeneration. 
The  fibres  of  the  corpus  callosum  apparently  do  not.  Possibly  some 
fibres  pass  between  two  nerve-cells,  and  are  so  related  to  both  (con- 
necting, for  instance,  undivided  processes)  that  either  cell  is  able  to 
maintain  the  nutrition  of  tlie  fibre. 

The  most  important  and  extensive  secondary  degeneration  is  that 
of  the  fibres  of  the  pyramidal  tracts,  proceeding  from  the  central 
convolutions.  The  course  of  these  fibres  has  been  already  fully 
described  (p.  28).  The  lesion  causing  their  degeneration  may  be  in 
the  cortex,  or  anywhere  in  the  course  of  the  fibres.  If  it  is  above  the 
cms,  the  degeneration  appears  at  the  under  surface  of  the  eras,  in  its 
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Fig.  51. — T^efiioii  of  the  tipper  pftrt  of  the  central  convolutions,  cantinif 
descendini^  degeneration  of  the  ^lyniinidal  tract  in  the  cms  and  the  anterior 
pyramid  of  the  medulla.     (After  Brissaud.) 

Fio.  62. — PHrtinl  disease  of  the  central  convolntioni,  causing  partial 
degeneration  of  the  pyramidal  fibrfg  in  the  cms  and  medulla.  More 
degenerated  fibres  come  to  the  surface  near  the  pons  than  near  the  tract. 

middle  two  fifths  (Fig.  51),  and  is  wider  above,  near  the  optic  tract, 
than  below,  near  the?  [>ons.  where  the  pyramidal  fibres  are  overlapped 
by  those  on  each  side.  The  pons  is  reduced  in  size  on  the  side  of  the 
degeneration,  and  the  anterior  pyramid  of  the  medulla  is  small  and 
grey.    To  cause  extensive  degeneration  of  these  tracts,  a  lesion  of  the 


eoitex  mxuA  be  also  exten> 
•ITS,  such  00  tbat  sbowu  in 
Via.  £1.  A  elighter  lesion 
(Pig.  52)  caiiaca  partial  de» 
gciDer&tion  ;  some  fibres  sra 
invoWed  and  others  escape. 
A  legion  of  ihn  iHarglnal  oow 
TolutioQ  in  tb«  niocikejr  U 
fol lowed  b_v  tcattLTed  de« 
genentioa  in  tLe  iat'Tnal 
Cfc])«ule  b-^Liiid  its  bend,  liut 
not  in  front  of  ibis,  and  in 
tbd  (tons  and  cord,  wbert'  i( 
i*  m^m  comjiavt.  Lesiuua  <  f 
Uie  gjfQi  foriiiuitiis  lire  fol- 
lowed by  similar  degc-nera- 
tion  in  the  pans  and  medii  I  la, 
but,  in  tbe  cord,  this  is  spread 
out  over  tbe  wbole  trans* 
terse  sectional  areik  of  tbg 
croSMd  pyramidal  tract  of 
tlu)  opposite  side  alone,  and 
gmdoalty  diDiiai!>hes  in 
ftmuunt  from  al'ove  down- 
vuds.  (France, 'Pbil.  Tr.,' 
1889.) 

A  lesion  witbia  the  pons 
euiMs  de^nnration  unly  of 
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n  of   tlte  pyruinidl;   th* 

kit  i>  of  Ui«  aplo*]  cord.  L  Py, 
M  J>.  Mi  »i.d  ri^lil  pjr»midid 
bMti  L  F,  H  F.  left  kiiil  right 
tOct  I  J>M)>  Tr.  Sup  TV.  deep  aud 
uparftakl  tmmeita  Ulimur  tht> 
pnaai  Cbo-  '^'•w.  mutor  oaolcae 
tad  Mwnding  root  of  tha  aftjt 
oarrei  A¥  d,  An  >,  deep  and  luiieii 
Bnlsl  (VoW  of  t)i*  audllor;  uirvB) 
^■^  •,  it  *■  'ta  atMnul,  intcmkl, 
^dkalartornaelwi  Stti.nMitomi 
k^jl  lAP.aAPMi*a.irigH 

(kfc).  Sd,  ncM  il»|t»n«»ird  (tig\.i) 
BfiBmUal  HIiTM  at  tba  dtcumlina 
•t  tht  pyraaldi  -.LjiPT,  laf  t  >iit. 
ryr.tn«ti  S  ^  T.  n);ht  lateral  pjr.  tract ;  ai 
niinn  hi  tba  anlvrior  mttt  ot  tlie  lateral  columti. 
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the  fibres  belov  the  lesioQ,  u  in  the  case  BboTD  id  Fig.  £9.    The 

effects  of  the  area  of  Hoft«Ding  in  the  cruetal  half  of  the  poni,  shown 

in  £1g,  53,  present  a  good  Ultutiadon  of  the  downward  course  of  tha 

Fis.  U.  Fio.  56. 


FiQ.  56. 


Pia.  Si. — !>i'ir?nor:i>  ion  "f  the  right  anterior  sad  left  Uteral  pfKaUml 
tiucU  ill  thti  ipinal  iMril,  ci>Ti'e<|uent  oa  s  k-aioii  in  tha  right  hviniapherB  of 
the  br.iiD,  c»ii«ii)[  loft  liu  niplo^iit. 

PlO.  53.  — ItiUttirul  dci-^ne ration  of  tha  pyr»nild»l  tracti  Moondaij  to  « 
laaioQ  in  tba  ri^ht  hemisphere,     (t'rom  lecti  >n(  by  Prof.  Pltre*.) 

Fts.  56.— Area  nf  dis.'ite  of  the  right  pm-froubd  lobe.  cuBuog  partial 
diganentioD  of  tha  ianer  Sbrea  of  tha  oriuta. 
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degeneration  through  the  medulla  and  the  decussation  of  the  [>yra- 
mids.  In  Fig.  B  the  degenei*ated  bundles  of  the  pyramidal  tract  are 
separate,  but  in  C  and  D  thej  are  united  in  the  anterior  pyramid, 
which  is  completely  degenerated.  The  passage  of  the  degenerated 
fibres  through  the  decussation  of  the  pyramids  is  shown  in  F  and  G ; 
in  the  latter  most  of  them  have  reached  the  opposite  lateral  column 
of  the  cord,  and  occupy  the  position  of  the  lateral  pyramidal  tract, 
while  the  degeneration  in  the  anterior  column  is  reduced  almost  to 
the  small  dimensions  which  it  presents  in  the  lowest  figure  (of  the 
cord),  'llie  descending  changes  in  the  spinal  cord  have  been  described 
in  the  first  Tolume.  and  are  shown  in  Fig.  54. 

In  some  cases  of  disease  of  the  motor  path  in  one  hemisphere  there 
is  a  double  degeneration  in  the  cord,  a  slight  degeneration  in  the 
lateral  pyramidal  fibres  on  the  side  of  the  cerebral  lesion,  as  well  as 
considerable  degeneration  in  the  lateral  ti*act  of  the  opposite  side. 
Attention  has  been  called  to  the  frequency  of  this  double  degeneration 
by  Pitres.*  An  eiample  of  it  is  shown  in  Fig.  55.  It  is,  (>erbapB, 
related  to  the  double  representation  of  the  leg  in  both  hemispheres  of 
tbe  brain,  which  will  be  mentioned  in  the  account  of  the  symptoms 
of  brain  disease.     It  is  not  present,  however,  in  all  cases. 

Another  frequent  secondary  degeneration  is  that  of  the  fibres  which 
course  from  the  pre-frontal  lobe  of  the  brain  (in  front  of  the  central 
conTolutions)  through  the  anterior  limb  of  the  internal  capsule,  and 
the  inner  part  of  the  crusta  of  the  cerebral  peduncle  to  tbe  grey 
matter  of  the  pons.  In  the  pons  their  degeneration  ceases,  but  the 
eTidence  that  they  are  connected,  through  its  grey  matter,  with  the 
cerebellum  is  rery  strong  (see  p.  82).  Hence  they  are  termed  tbe 
f  ronto-cerebellar  fibres  (F  C,  Fig.  56).  Their  degeneration  is  visible 
in  the  most  internal  portion  of  the  cms,  and  may  be  produced  by 
diseubo  either  of  the  frontal  lobe  in  front  of  the  ascending  frontal 
convolution  (see  Fig.  56)  or  of  the  anterior  limb  of  the  internal  capsule 
(F.g.  57). 

Deg^^neration  of  the  most  external  fibres  of  the  crusta,  tbose  that 
|<a>s  between  the  grey  matter  of  the  pons  and  tbe  temporal  and 
occipital  lol»es,  has  been  met  with  in  rare  cases.  In  an  instructive 
case  <»f  congenital  atrophy  of  one  occipital  lobe,  extending  as  far  as 
tbe  middle  of  the  posterior  limb  of  the  fissure  of  Sylvius,  there  was  also 
atrophy  of  the  pulvinar,  the  optic  tract,  tbe  external  geniculate  body, 
the  superficial  layer  of  the  anterior  quadrigeininal  body,  and  its 
anterior  brachium.t  Degeneration  of  those  fibres  bas  been  caused 
by  extensive  damage  to  the  cortex  (Bechterew),  or  by  a  lesion  in  the 
vicinity  of  tbe  hindmost  fibres  of  the  internal  capsule,  as  in  the  case 
shuwn  in  Fig.  58.  It  is  not  tbe  disease  of  the  capsule  itself  which 
causes  tbe  defeneration,  for  the  fibres  that  run  in  this  part  of  tbe 
capsule  proceed  from  the  tegmentum  (p.  32),  and  probably  degenerate, 

*  Sec  al«o  Hadden  and  Shei-riiifrton. '  Bruin,'  1S86. 
f  Kn*iuQer,  *  Allf?.  Zeitachr.  f.  Pnych.,'  Bd.  xlviii. 
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as  the/  certaiulj  coadnct,  upwards.  The  degenention  is  due  to  tha 
damage  to  the  adjacent  fibres,  whioh,  as  they  leave  the  crus,  do  not 
enter  the  capsule,  but  pass  close  b;  it,  to  radiate  to  the  temporal  aud 
occipital  ci>i  t«i. 


Fio.  57. 


Fio.  S3. 


Kio.  66. — Diaeiieof  th«  poateriur  part  of  the  I'Kp'ule.dKmB^ngmUo  tb« 
B^ji'ceDt  fibres  from  the  ouCer  pnrt  of  the  cruila,  wiiir:h  have  nadergone 
teeondary  de^cnprnUon.     (ACur  Briawnd.) 

Vm.  S'J.— A  leaioD  (S)  of  the  pon«.  caaiing:  lofoudary  degenentioD  of 
the  traniverse  libret  (D  D)  and  of  the  muterior  pyramid  of  tba  medulla. 

The  transverse  fibres  of  the  pons  are  said  to  degenerate  when  inter* 
Tupted  by  a  lesion  in  their  course.  Of  adjacent  fibres,  some  seem  to 
d^enerate  in  one  direction,  aud  other  fibres  in  the  opposite  direction, 
BO  that  the  degeneration  extends  on  each  side  of  the  lesion,  aa  in 
Fig.  59.  In  the  case  shown  in  Fig.  63  such  degeneration  conld  not  be 
distinctly  traced. 

The  iiliove  are  the  chief  secondary  d^etierations  that  are  of  medical 
significance.  Some  otber  di^generations  have  been  niet  with,  ancfa, 
for  instance,  as  that  of  the  fillet,  but  they  are  uot  yet  of  i 
definiteuess  to  warrant  their  detailed  deacriptioo. 


THE  SYMPTOMS   OP  BRAIN  DISEASE. 

Tbe  Byinptoms  produced  by  diseases  of  the  brain  are,  for  the  most 
p:irt,  the  same  iu  character,  wliaterer  be  the  morbid  process  that  causes 
them.  They  depend  on  the  seat  of  the  disease,  and  on  the  nature  of 
the  change  tbat  the  nerve- elements  undergo,  rather  than  on  thepatho- 
li)i;ical  character  of  the  primary  lesion.  In  most  diseasea  that  we 
toim  "orgauic"  tbe  prJnmry  morbid  process  is  outside  the  nerve- 
elementH  tbtrsiai'lvea ;  the  cliaiij^cs  these  elements  nndergo  are 
secondary,  and  are  few  in  kind,  while  the  diseases  by  which  they  are 
produced  are  numerous.  In  the  maladies  that  we  term  "functional" 
(which  arc  btltei-  coirceiv;'d  as  "  nutritional."  see  vol.  i.  p.  2)  then  is 
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no  lesion  outside  the  nerre-elements ;  tbe  change  which  these  undergOy 
and  on  which  the  sjrmptoms  immediately  depead,  is  pnmarj.  This  is 
probably  the  case  aJso  in  the  degenerations  of  the  brain,  althou^^^h  the 
changes  in  the  nerve-elements,  and  those  in  the  iatersiitial  tissue, 
often  seem  to  occur  almost  at  the  same  time. 

Tbe  symptoms  of  disease  show  that  there  is  disorder  of  function, 
either  **  objective  **  and  recognisable  by  another  person,  or  "  subjec- 
tive"  and  perceired  only  by  tbe  sufferer  himself.  Tbe  disturbance  of 
function  is  of  two  kinds  :  (1)  a  diminution  of  action,  which  may  present 
every  degree  down  to  abolition ;  and  (2)  an  increase  of  action.  These 
two  effects  are  often  combined.  Disease  may  lessen  the  possible 
amount  of  functional  action,  and  yet  render  that  which  remains  too 
rfadily  excited.  This  is  the  "irritable  weakness'*  of  old  writers. 
The  increase  of  action  caused  by  disease  is  commonly  called  '*  irri- 
tation." But  irritation  sometimes  lessens  function  by  tbe  process 
that  phybiologists  term  "inhibition."  Thus  loss  of  function  may 
be  due  to  structural  damage  or  to  irritation ;  from  the  latter  the  loss 
is  transient,  from  the  former  it  is  permanent.  Lastly,  function  may 
be  gravely  deranged  and  even  arrested  by  a  change  in  the  blood, 
especially  by  the  presence  in  it  of  new  elements,  Cfmstituting  what  is 
termed  a  "  toxemic "  state.  The  facts  at  present  available  suggest 
that  these  agents  may  be  either  organisms  or  the  products  of  their 
growth — perhaps  merely  the  chemical  products. 

Structural  damage  to  the  nerve-elements  is  produced  in  rarious 
ways  by  organic  disease  of  the  brain.  Tbe  followiui^  are  the  most 
important  mechanisms: — (1)  Mechanical  interruption  or  destruction, 
ms  when  nerve-fibres  are  torn  across,  or  nerve-cells  are  separated 
by  an  extravasation  of  blood  This  involves,  of  necessity,  eutire 
abolition  of  function.  (2)  Mechanical  compression,  which  may  be 
sudden  or  slow  in  its  production,  and  varies  in  its  influence  on  func- 
tion according  to  its  rapidity.  Very  slight  compression,  if  suddenly 
or  rapidly  induced,  arrests  function ;  on  tbe  other  hand,  a  consider- 
able amount  of  pressure  produces  little  or  no  effect  if  it  be  very 
slowly  induced.  We  do  not  know  whether  pressure  acts  on  function 
by  a  mechanical  influence  on  the  nerve-elements,  or  by  an  arrest  of 
the  blood-supply  due  to  compression  of  the  cupillaries.  The  differ- 
ence between  the  effect  of  slow  and  sudden  pressure  su<7gests  that 
Its  influence  on  the  nerve-elements  is  direct,  since  the  effect  on  tbe 
capillaries  must  be  tbe  same  in  each  case.  Pressure  dofs  more  than 
arrest  function  ;  it  causes  structural  disintegration  of  uerye-elenieuts, 
and  this  also  is  greater  when  the  pressure  is  rapidly  produced.  (3) 
Arrest  of  the  blood-supply  causes  arrest  of  fuction,and  diminution  of 
the  blood-supply  causes  impairment  of  function.  Here  also  we  may 
tnu.*e  a  relation  to  ra|udity  of  production,  although  slighter  than  in 
tbe  case  of  pressure,  and  perhaps  due  to  tbe  fact  that  slow  obstmc- 
tH>n  gives  time  for  the  establishment  of  a  collateral  circulation.  The 
immediate  arrest  of  function  that  follows  a  sudden  arrest  of  blood- 
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supply  is  very  reinnrkable.  If  the  heart  fails,  for  ins lanee,  conscious- 
ness is  instantly  lost.  It  is  probable  that  the  influence  is  in  part 
meclianical,  due  to  the  sudden  diminution  in  the  pressure  to  which 
the  nt-rve-elements  are  normally  escposed.  It  is  probable,  therefore, 
that  a  decrease,  as  well  as  an  increase,  of  pressure  interferes  with 
function.  (4)  Inflammation — which,  in  the  brain  as  in  other  tissues, 
involves  the  interstitial  tissue  and  the  proper  elements  of  the  part,  as 
well  as  the  blood-vessels.  (5)  Molecular  disintegration  or  wasting  of 
the  nerve-elements.  This  constitutes  the  primary  and  chief  element 
in  numy  degenerative  processes,  in  which  it  is  associated  with  changes 
in  the  interstitial  tissue.  It  occurs  also,  in  rapid  form,  in  consequence 
of  many  of  the  other  mo i  bid  processes  above  described. 

Some  symptoms,  such  as  local  paralysis,  are  due  to  and  indicate 
interference  with  the  function  of  a  definite  part  of  the  brain.  They 
are  often  termed  focal  symptoms.  Other  symptoms,  such  as  loss  of 
consciousness  or  delirium,  indiiuite  a  wide-spread  interference  with  func- 
tion, and  are  called  diffuse.  The  distinction,  although  useful,  must  not 
be  conceived  as  absolute.  Same  symptoms  may  be  at  one  time  difhiso, 
at  another  focal.  The  same  terms  are  also  af»plied  to  the  morbid 
processes,  but  the  two  applications  do  not  altogether  correspond. 
Diffuse  processes  may  cause  focal  symptoms,  as  when  hemiplegia 
results  from  an  inflammation  extending  over  the  whole  of  one 
hemisphere.  On  the  other  hand,  a  focal  lesion  may  cause  a 
diffuse  symptom,  as  when  a  small  hsBmorrhage  produces  loss  of 
consciousness. 

It  is  necessary,  xu  the  first  pi  nee,  to  describe  the  characters  of  tbe 
several  symptoms  of  organic  disease  of  the  brain.  Some  of  theso 
symptoms  consist  of  disturbance  of  the  functions  of  the  cranial 
nerves,  and  it  will  be  convenient  to  describe  them  in  connection  with 
the  diseases  of  those  nerves,  before  we  consider  the  general  rules  of 
diagnosis  and  the  special  diseases  of  the  brain* 

Motor  Symptoms. —  Motor  Pabalysis — Hemiflboia. — Loss  cl 
voluntary  power  over  the  muscles  is  one  of  the  most  frequent  and 
important  effects  of  brain  disease.  A  distinction  is  often  drawn 
betwct-n  complete  and  partial  loss  of  power,  and  the  former  is  termed 
"  paralysis,"  the  latter  "  paresis."  The  two  differ  only  in  degree,  and 
the  term  *'  paralysis  "  is  also  applied  to  all  grades  of  deficiency.  The 
loss  is  due  to  interference  with  the  motor  centres  or  the  motor  path, 
which,  as  we  have  seen,  passes  from  the  central  convolutions  down 
through  the  centrum  ovale,  the  internal  capsule,  the  crusts  of  the 
cerebral  peduncle,  and  the  correspond inii:  region  of  the  pons,  to  the 
anterior  pyramid  of  the  medulla.  The  disease  that  causes  imralysis 
may  be  situated  in  any  one  of  these  regions.  Disease  elsewhere  does 
not  cause  loss  of  motor  power  unless  it  exerts  pressure  on  the  motor 
tracts.     The  paths  from  the  two  sides  are  near  together  in  the  pons. 
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and  still  nearer  in  tbe  medulla;  hence  a  lesion  in  either  of  these 
ntuationB  may  paralyse  both  sides  of  the  body.  Even  in  the  pons, 
boweyer,  a  single  lesion  often  afEects  one  side  only,  while  in  the  crura 
the  paths  diverge,  and  both  sufEer  onlv  when  they  are  damaged  by  a 
large  tumour.  In  the  cerebral  hemispheres  a  single  lesion  always 
liffects  only  one  motor  path.  The  unilateral  paralysis  that  results 
from  disease  of  the  tract  on  one  side  is  termed  "hemiplegia."  The 
paths  decussate  in  the  medulla,  and  therefore  the  limbs  are  paralysed 
on  the  side  opposite  to  the  lesion  in  the  brain.  In  the  pons  the 
motor  paths,  before  crossing  the  middle  line  to  the  hypoglossal  and 
facial  nuclei,  are  associated  with  the  path  from  the  limbs,  and  hence 
a  lesion  anywhere  above  the  middle  of  the  pons  usually  causes  also 
paralysis  of  the  face  and  tongue,  which  is  on  the  same  side  as  the 
|*alsy  of  the  limbs.  The  motor  fibres  diverge  in  the  internal  capsule, 
and  still  more  as  they  pass  through  the  white  substance  to  the  cortex, 
where,  as  we  have  seen,  are  centres,  to  some  extent  separate,  for  the 
leg,  arm,  face,  and  tongue.  Hence  lesions  of  the  cortex,  or  of  the 
white  substance  just  beneath  it,  may  paralyse  one  of  these  parts 
without  the  others;  but  such  partial  palsy  seldom  results  from  a 
lesion  iu  the  internal  capsule,  because,  to  have  so  limited  an  action, 
a  lesion  there  must  be  minute. 

To  the  rule  that  the  paralysis  is  on  the  side  opposite  to  the  cerebral 
lesion,  appaurent  exceptions  have  been  met  with,  in  which  hemiplegia 
was  on  the  same  side  as  the  lesion.  Morgagni  suggested  that  in  th^se 
cases  the  ordinary  decussation  of  the  motor  tracts  does  not  occur ;  and 
the  discovery  by  Flechsig  that  there  are  great  variations  in  the  decus- 
sation of  the  pyramids  in  the  medulla  has  been  regarded  as  confirming 
the  hypothesis  of  Morgagni.  But  there  is  strong  reason  to  believe 
that  when  the  paths  do  not  decussate  in  the  medulla  they  cross  lower 
down  the  spinal  cord,  and  if  so  this  explanation  falls  to  the  ground. 
liuch  more  frequent  than  hemiplegia  on  the  same  side  as  tiie  lesion 
is  hemiplegia  without  any  discoverable  lesion  to  account  for  it.  The 
nature  of  these  cases  is  mysterious,  but  most  pathologists  have  met 
with  instanc<^.  They  are  probably  due  to  a  morbid  blood-state,  as 
already  explained. 

In  a  case  of  severe  ''complete"  hemiplegia  the  arm  and  leg  are 
powerless ;  the  face  is  paralysed,  chiefly  in  the  lower  x>art,  and  moves 
almost  as  well  in  the  upper  part  as  on  the  unparalysed  side ;  the  tongue, 
when  protruded,  deviates  towards  the  paralysed  side,  being  pushed 
over  by  the  genio-hyo-glossus  of  the  sound  side.  But  the  muscles  of 
Bast icat ion  contract  equally  in  ordinary  action,  and  the  two  sides  of 
the  thorax  move  equally  in  ordinary  respiration.  Some  of  the  trunk 
muscles  may  be  weakened ;  the  patient  cannot  sit  up.  If  he  takes 
a  deep  breath,  and  brings  into  action  the  extraordinary  muscles 
of  n?>piration,  the  half  of  the  thorax  on  the  paralysed  side  often 
expands  less  than  the  other.  Thus  some  muscles  are  completely 
paralysed,  othe.s  are  merely  weakened,  others  are  apparently  nn« 
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alTected.  This  difference  in  the  condition  of  the  muscles  becomes 
greater  after  the  lapse  of  a  few  months.  Even  when  the  motor  path 
in  one  hemisphere  is  coin  pie telj  interrupted  by  the  disease,  and  the 
interruption  is  permanent,  the  muscles  that  were  merely  weakened  im* 
prove  in  strength,  and  in  some  others,  that  were  at  first  totally  para- 
lysed, a  certain  amount  of  voluntary  power  returns.  Some  movement 
of  the  leg  is  regained,  especially  at  the  hip-  and  knee-joints ;  in  the 
arm  the  shoulder-joint  can  be  moved  a  little,  and  often  also  the  elbow, 
although  the  hand  may  remain  motionless.  Such  recovery,  the  lesion 
persisting,  occurs  to  some  extent  at  all  ages,  but  much  more  readily 
in  the  voung  than  in  the  old.  In  children  the  recovery  of  the  leg  is 
so  great  that  in  time  th«'re  is  ability  to  walk  long  distances,  in  spite 
of  the  destruction  of  the  motor  path.  In  adults,  the  palsy  of  the 
hand  may  remain  almost  absolute ;  often,  however,  slight  power  of 
fiexing  the  fingers  returns,  and  in  children  some  recovery  of  movement 
in  the  hand  is  invariable,  and  it  may  ultimately  be  considerable, 
although  disordered.* 

This  difference  in  the  initial  palsy,  and  the  return  of  power  in  certain 
muscles,  manifestly  suggest  a  complex  relation  of  the  muscles  to  the 
centres  of  each  hemisphere,  and  this  relation  is  often  stated  by  an 
hypothesis  called  "  Broad  bent's ;"  but,  as  stated  by  Broadbent,  it  was 
in  a  form  somewhat  diif'erent  from  that  which  seems  best  to  meet  the 
exigencies  of  present  knowledge.  Its  form  has  indeed  chc^nged  mor» 
than  once,  but  the  credit  belongs  to  him  of  having  first  definitely 
stated  it.  Some  muscles  of  tbe  body,  as  the  intercostals  and 
masseters,  are  used  only  with  their  fellows  of  the  opposite  side; 
others  are  often  used  with  their  fellows,  but  often  also  alone,  as  the 
zjgomatici,  the  trapezii,  and  many  leg  muscles  ;  otbers  are  chiefly 
used  alone,  as  the  muscles  of  the  hand.  Movements  are  represented 
exclusively  in  the  opposite  hemisphere  in  proportion  as  they  are  uni- 
lateral, in  both  hemispheres  in  proportion  as  they  are  bilateral  in 
execution.  In  other  words,  either  hemisphere  can  excite  the  bilateral 
movements,  but  only  the  opposite  hemisphere  can  excite  the  unilateral 
movements.  The  muscles  that  are  sometimes  used  with  their  fellows 
of  the  opposite  side  and  sometimes  alone,  which  recover  partially  with 
a  persistent  lesion,  are  connected  with  both  hemispheres,  but  axe 
habitually  excited  from  the  opposite  hemisphere ;  they  recover  some 
power  because  the  hemisphere  on  the  same  side  gains  the  influence 
over  th(?m  for  which  structural  arrangements  previously  existed*  but 
ha'l  not  been  used. 

We  do  not  yet  know  the  nature  of  the  connection  between  the 
hemisphere  and  the  muscles  on  the  same  side.  Broadbent  thought  it 
was  by  a  connection  between  the  lower  (spinal  and  bulbar)  centres  on 

*  Thus,  in  one  case  of  severe  hemiplegia  in  curly  life,  the  patient  became  able  to 
walk  lung  (li^t^mces,  and  had  some  power  of  (disordered)  movement  in  tbe  band. 
After  death  in  adult  life  theuppotiitc  internal  cu])sule  was  louud  de&troyed.  A  large 
cavity  occupied  the  whole  of  the  cc-ntriil  cran^liu. 
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ibe  two  rides,  wbich  enabled  the  bilateral  muscles  to  be  excited 
together  from  one  hemisphere.  It  is  highly  probable  that  such  a 
eoDnection  does  exist,  and  it  maj  be  actually  effective  in  the  case  of 
the  bilateral  use  of  muscles;  but  such  a  connection  cannot  subserve 
the  unilateral  use  of  such  muscles,  as,  for  instance,  the  isolated  move- 
ment of  the  leg.  This  implies  a  separate  path  to  the  lower  centre ; 
a  mere  connection  of  the  lower  centres  would  not  suffice.  We  do  uoc 
know  whether  this  separate  path  is  by  pyramidal  fibres  that  do  not 
decussate  (as  by  the  anterior  pyramidal  tract,  or  by  the  passage  of 
some  fibres  into  the  lateral  column  of  the  same  side),  or  whether  it  is 
by  a  recrossing  in  the  cord.  We  must,  however,  associate  this 
relation  with  the  fact  that  degeneration  may  be  found  in  both  lateral 
columns  when  the  disease  is  on  one  side  of  .the  brain  (see  p.  70) ;  but 
there  is  a  difference  of  opinion  as  to  the  way  in  which  this  degenera- 
tion arises,  whether  the  fibres  that  degenerate  come  down  from  the 
medulla,  as  is  suggested  by  Pitres'  observations  on  man,  or  whether 
they  are  due  to  a  recrossing  in  the  cord,  as  Sherrington  concludes 
from  his  experiments  on  animals.* 

But  the  retention  of  some  movements  and  the  return  of  others 
suggests  another  correlated  fact.  If  bilateral  movements  are  excited 
from  both  hemispheres,  disease  of  one  hemisphere  should  lessen  the 
power  on  both  sides.  In  proportion  as  muscles  escape  or  recover  on 
the  side  opposite  to  the  lesion  they  should  be  weakened  on  the  side  of 
the  lesion.  As  a  matter  of  fact  this  is  so.  Most  of  the  bilateral 
muscles  are,  however,  so  placed  that  their  strength  cannot  be 
measured,  but  many  muscles  of  partly  bilateral  use  can  be  tested,  and 
these  are  always  found  to  be  weakened  on  the  side  of  the  lesion.  The 
weakening  of  this  side  was  pointed  out  long  ago  by  Brown- Sequard, 
and  has  been  also  investigated  by  Pitresf  and  Friodlander.^  It  is 
greater  when  the  lesion  is  in  the  left  hemisphere  than  when  the  right 
is  diseased.  In  the  leg  the  loss  is  always  considerable,  and  is  indeed 
conspicuous,  even  on  a  cursory  examination.  It  exists  also  in  the 
trunk  muscles,  where  it  is  less  readily  detected,  and  it  exists  also  in 
the  arm  in  a  degree  for  which  theory  scarcely  prepares  us.  The 
power  of  the  hand  is  often  reduced  to  not  much  more  than  one  half 
of  the  normal.  Such  a  loss  is  not  adequately  explained  by  the 
hjfK)thesis  above  stated,  and  seems  to  show  titat  this  hypothesis, 
however  true  and  important,  does  not  express  the  whole  truth,  part 
of  which  may  be  lost  sight  of,  obscured  by  developmental  processes 
in  which  it  arose,  lliis  is  especially  true  of  the  complementary 
weakening  that  should  correspond  to  the  preservation  of  strength, 
and  which  can  scarcely  be  otherwise  explained. 

Some  other  features  of  hemiplegia  remain  to  l>e  described.  Certain 
Buvementa  towards  one  side  are  produced  by  the  action  of  muscles 

*  *  Joam  of  Phys.,'  vi,  Nog  4  and  6. 
t  'Arch,  de  Neurologie/  1882. 
{  *N«ur.  CcntmlbW  1B83,  p.  24L 


78  BRAIN. 

fiituated  on  both  sides.  Such,  for  instance,  is  the  lateral  moveiiient 
of  the  eyes,  bj  the  external  rectus  of  one  side  and  the  internal  rectus 
of  the  other.  Such  also  is  the  rotation  of  the  head;  the  face  is 
turned  towards  one  side  by  the  opposite  stern o- mastoid,  acting  with 
other  less  important  muscles  of  the  side  towards  which  the  head  is 
turned.  In  hemiplegia  these  movements  towards  the  paralysed  side 
may  be  impaired.  The  head  and  eyes  cannot  then  be  turned  towards 
the  affected  side;  and  the  unopposed  antagonistic  muscles  may 
even  turn  the  head  and  eyes  towards  the  unparalysed  side.  This  is 
termed  "  conjugate  deviation  of  the  eyes."  The  symptom  usually 
]>a3se8  away  in  the  course  of  a  few  days,  but  occasionally  continues 
for  weeks,  and  is  perhaps  occasionally  represented  by  nystagmus 
on  movement  in  the  direction  concerned.  From  this  we  leam 
two  facts.  First,  that  movements,  rather  than  muscles,  are 
represented  in  the  cerebral  hemispheres,  and  are  lost  in  disease. 
Secondly,  that  these  lateral  movements  by  muscles  of  both  sides  are 
represented  in  both  hemispheres,  but  that  in  a  normal  state  they  are 
chiefly  effected  by  the  opposite  hemisphere.  When  this  is  diseased 
they  are  impaired,  until  the  hemisphere  on  the  same  side  has  acquired 
functional  power  over  them  through  mechanisms  before  existing  but 
unused. 

A  sudden  cerebral  lesion,  such  as  causes  hemiple^a,  is  often 
attended  by  loss  of  consciousness.  We  are  then  deprived  of  the 
direct  evidence  of  loss  of  voluntary  power,  and  a  slight  degree  of 
w(>akness  cannot  l»e  detected.  But  the  existence  of  considerable  para- 
lysis can  generally  be  ascertained.  There  may  even  be  greater  llaccidity 
of  the  paiulysed  limbs,  which,  if  raised,  fall  like  a  weight  influenced 
only  by  gravitation,  while  the  opposite  limbs,  although  they  also  fall, 
do  so  less  suddenly.  We  are  also  helped  in  this  condition  by  the 
state  of  reflex  action,  which  is  often  though  not  always  diminished 
or  abolished.  This  is  best  seen  in  the  abdominal,  cremasteric,  and 
plantar  reflexes,  when  these  are  compared  with  the  corresponding^ 
actions  on  the  opposite  side.  Moreover,  during  the  period  of  un- 
consciousness, the  conjugate  deviation  of  the  head  and  eyes  is  often 
distinct;  if  the  head  be  placed  in  the  mid-position,  the  deviation 
slowly  returns.  A  slight  degree  of  ptosis  may  also  sometimes  be 
noticed  on  the  paralysed  side. 

If  the  patient  is  conscious,  the  power  of  voluntary  movement  can 
be  directly  tested,  and  if  the  paralysis  is  not  absolute  the  several 
movements  of  each  joint  should  be  separately  examined,  and  the 
force  with  which  passive  movement  can  be  resisted  should  be  ascer- 
tained. The  patient  is  almost  always  able  to  close  the  eye,  but 
often  a  strong  contraction  of  the  orbicularis  is  less  on  the  para- 
lysed side  than  on  the  other.  When  there  is  no  difference  in  the 
strength  of  contraction  of  the  orbiculareu  palpebrarum,  the  patient, 
if  previously  able  to  shut  the  eye  on  the  hemiplegic  side  without 
the  other,  is  usually  no  longer  able  to  do  so.    In  the  early  stage 
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tlie  [latieat  may  b«  unable  even  to  close  the  eye  on  the  bemiplegic 
aide.  Sometimes  tliere  ia  ernn  sligbt  weakness  of  the  frontalis,  and 
ibe  forehead  oia^  be  smootber  on  ihn  paialysed  side  than  on 
tbe  other.  In  the  lower  part  of  the  face  there  may  be  a  marked 
differeoco  in  the  dei^ree  of  aff-'ction  of  the  volnntarv,  emotional,  and 
uM)diit«d    uoveuicuta    (Ft^a.    60— G2).      The    t'oiuiL-r   ix    t«stfd   by 
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mtnUat  tl^«  face  iu  ■  ciisc  uf  rigbc  lii^mijiliigiM.  'Ibe  ti)ipuirHiici.'  of  the 
IWe*  al  fnt !«  shuwn  In  fig.  ''.0 ;  rd  Bttpinpt  to  nUv  tliu  upp<  r  )>□  mi  both 
riJrtin  Fig.  61;  a  •mile  in  Pig,  83.  Tbc  l>.»t  w»»  mucb  more  nearlyeqnaJ 
«■  the  two  mim  tkui  tb*  Bgiitv  tug|,'cit«.     (Frnm  pbotogrMpliB.) 

inkldn^  tbe  patient  raise  tbe  upper  lip,  and  move  the  mouth  from  ride 
toaid>r;  eniotioDal  inovenieiit  is  seen  in  a  smile,  aiid  the  associated 
noTement  i«  olitain«)i]  bv  causing  the  patieut  to  grasji  strongly  with 
tbe  sound  band.  This  diffennee  is  occasionally  of  considerable  dia^ 
gnostic  imjiorUtni^i^.  In  some  aasca,  in  th<;  eiirly  stiige,  the  eye  cimnot 
hm  cloo-d.  and  there  nuLy  be  a  doubt  whether  the  paralysis  is  dne  to 
disMuie  of  the  uiTve  or  of  the  motor  iiact  in  the  hemisphere.  In  the 
forawr  cane  uti  emotioned  movcmt^nt  is  lost.,  as  well  as  that  which  is 
vulaotary.  In  the  latter  tlie  Gmile  inuy  lie  eqn:i)  on  the  two  sidfs 
altboc^ti  voluntary  movement  is  lost  on  uiic.  The  movement  of  the 
toogne  within  the  mouth  should  be  observed,  as  well  as  its  deviation 
on  prntniaiou.  The  base  of  the  tongue  is  usually  higher  on  the 
pvmlyMd  side  thna  on  the  nthor. 

II  betuiple^'ia  ia  fOmpUte  in  extent  but  imperfect  in  degree,  the 
«onditioD  is  similar  to  that  of  perfect  hemiplegia  which  is  in  proci'ss 
of  recovery.  The  loan  of  power  is  gr-ater  in  tlio  ^inn  than  in  the  leg, 
aiid  greftter  towards  the  eitremity  of  each  limb  than  in  the  part 
Binsmit  tb«  trunk.  The  muscles  moTiog  the  himd  are  weaker  than 
ibow  of  the  shoulder,  and  in  the  leg  the  most  affected  movements  are 
tboae  of  tbe  foot,  especially  Hexioo  of  the  ankle.  Hence,  in  walking, 
tbe  fnot  i>  ■wung  round  (or.Ieascimmonly,  thekn'^e  U  unduly  flexed) 
km  order  to  previ-nt  the  contact  of  the  toes  with  tbe  ground  when  the 
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foot  is  brought  forwards.  There  is  often  more  power  of  using  tbe  leg 
with  the  other,  as  in  walking  or  standing,  than  there  is  in  the  separate 
xAoTements  of  the  limb. 

To  the  rule  that  the  leg  recovers  before  the  arm,  and  the  proximal 
parts  of  the  limbs  before  the  distal,  apparent  exceptions  are  some- 
times met  with.  The  arm  may  recover  earlier  and  more  than  the  leg, 
and  sometimes  the  distal  recover  before  the  proximal  parts  of  the 
limbs.  We  should  remember  that,  in  comparing  the  two  modes  of 
recovery,  we  are  (or  may  be)  comparing  things  in  their  nature  unlike 
— the  return  of  power  due  to  compensation  by  the  other  hemisphere, 
with  that  due  to  the  recovery  of  the  damaged  hemisphere. 

Varieties  of  hemiplegia  depend,  for  the  most  part,  on  differences 
in  the  seat  of  the  lesion.  These  differences  may  be  spoken  of  as 
transverse  and  vertical.  The  transverse  variations  determine  differ- 
ences in  the  distribution  of  the  palsy  on  the  affected  side,  and  are 
greater  the  higher  the  lesion  is  in  the  motor  path,  reaching  their 
maximum  at  the  cortex.  The  vertical  differences  determine  chiefly 
the  associations  of  the  hemiplegia,  although,  as  we  have  just  seen, 
they  are  not  without  influence  on  its  distribution,  on  account  of  the 
different  compactness  of  the  path,  and  consequent  differences  in  the 
scope  for  transverse  variations  in  the  lesion.  Where  the  path  occu- 
pies a  small  transverse  area,  a  single  lesion  can  hardly  fail  to  influence 
the  whole  of  it. 

The  varieties  determined  by  the  relative  an:ount  of  damage  to  the 
several  parts  of  the  motor  path  or  centres  depend  on  the  distribution 
of  the  palsy,  whether  this  is  "  complete  "  from  a  total  lesion,  or  "  in- 
complete "  from  a  partial  lesion.  The  latter  occurs  chiefly  when  the 
disease  is  in  the  white  substance  of  the  hemisphere  or  in  the  cortex. 
Such  limited  palsy  is  termed  "monoplegia,"*  or  *' dissociated  hemi- 
plegia." The  arm  only,  the  leg  only,  or  the  face  and  tongue  may  be 
affected.  The  two  last  named  are  usually  involved  together  in  conse- 
quence of  the  proximity  of  their  centres  and  path.  These  varieties  have 
been  termed  brachial,  crural,  B.udf ado-lingual  monoplegia.  The  faceand 
arm  may  also  suffer  together  (bra chio-fai'ial  monoplegia).  The  para- 
lysis is  never  absolute  in  these  cases  of  limited  range,  and  the  condition 
of  the  limb,  as  regards  loss  of  power,  usually  resembles  that  of  hemi- 
plegia which  is  in  j)roce88  of  recovery.  The  coarse  movements  of  the 
upper  part  of  the  limb  are  preserved,  while  the  movements  of  the  hand 
may  he  lost. 

The  second  class  of  varieties  depend  on  the  vertical  position  of  the 
lesion.  If  this  is  in  the  medulla  the  face  escapes  altogether,  or  only 
the  lips  are  involved.  Disease  at  the  level  of  the  hypoglossal  may,  by 
damaging'  the  fibns  of  this  nerve,  cause  its  paralysis  on  the  same  side 

*  Strictly,  "  Dionopli  gin  "  ought  to  be  used  to  designate  dooble  hemiplegift,  but 
this  is  cotnmoniy  culleil  diplegia.  We  have  thus  tlie  anomalODs  nomenclature  (too 
firml}  rooted  to  be  disturbed)  that  two  half -palsies  uake  a  dooble  pftlsy*  and  that 
a  one-palsj  is  part  of  a  bHlf^palsy  I 
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M  the  lesion,  and  a  deyiation  of  the  tongue  towards  tbe  nnparalysed 
side.  Theoreticalljy  hemiplegia  without  paralysis  of  face  or  tongue 
may  result  from  a  lesion  of  one  pyramid  below  the  hypoglossal  nuclei, 
but  such  cases  are  extremely  rare.  In  the  lower  part  of  the  pons 
the  facial  nerve  is  damaged  on  the  side  of  the  lesion,  and  therefore 
on  the  side  opposite  to  the  palsy  of  the  limbs.  In  the  upper  part 
of  the  pons  the  fibres  from  the  opposite  facial  nucleus  have  joined 
the  motor  tract,  and  the  hemiplegia  does  not  differ  from  that  pro- 
duced by  disease  of  the  internal  capsule,  unless  the  fifth  nerve  is 
involved  on  the  side  opposite  to  the  limbs.  If  the  lesion  is  in  the 
cms,  the  fibres  of  the  third  nerve  may  be  damaged  on  the  side  of  the 
lesion,  and  there  is,  in  addition  to  the  hemiplegia,  palsy  of  the  third 
nerve  opposite  to  the  hemiplegia,  usually  complete,  sometimes  incom- 
plete, and  affecting  especially  the  levator.  The  impairment  of  sensa- 
tion that  often  accompanies  hemiplegia  will  be  described  in  a  separate 
•ection. 

Associated  movements  sometimes  occur  in  the  parts   paralysed. 

An  effort  to  grasp  with  the  unaffected  hand  will  sometimes  cause 
a  similar  movement  in  the  paralysed  hand.  More  common  still  is  a 
movement  of  the  paralysed  arm  during  the  act  of  yawning  or  stretch- 
ing, or  even  during  coughing.  When  partial  recovery  of  power  has 
taken  place,  voluntary  movements  of  the  affected  limb  may  cause  an 
associated  movement  of  the  unaffected  limb.  The  explanation  of 
these  associated  movements  is  doubtless  to  be  found  in  the  connections 
of  the  subsidiary  centres  through  which  they  are  produced. 

The  diminution  in  the  superficial  reflex  action  already  mentioned 
is  almost  invariable  at  first.  Sometimes  it  passes  away  in  the  course 
of  weeks  or  months ;  in  other  cases  it  persists.  In  rare  cases  an 
increase  in  the  superficial  reflex  action  has  been  met  with.  This 
difference  bears  do  relation  to  the  change  in  sensibility.  We  do  not 
yet  know  the  significance  of  the  difference.  Some  physiological 
re»parches  suggest  that  there  is  a  cerebral  centre  which  normally 
restrains  the  activity  of  the  spinal  reflex  centres,  and  that  this  is,  in 
its  turn,  controlled  by  a  higher  centre,  the  influence  of  which  may  be 
cut  off  by  the  lesion.  In  consequence,  the  reflex  inhibitory  centre  is 
unrestrained,  and  lowers  reflex  action  on  the  paralysed  side.  This  loss 
of  reflex  action  is  of  diagnostic  importance,  because  it  often  occurs  when 
the  motor  paralysis  is  slight. 

In  rare  cases,  considerable  movements  of  the  limbs,  even  of  the  arm. 
similar  to  the  associated  movements,  may  be  produced  by  cutaneous 
stimulation.  The  effect  may  not  be  confined  to  the  paralysed  side. 
Thus,  Nothnagel  mentions  a  case  in  which  a  moderate  pinch  of  the 
hemiplegic  arm  caused  muscular  contractions  in  the  other  arm  ;  on  a 
stronger  pinch  the  contractions  extended  to  the  other  leg,  and  on  a 
still  stronger  pinch,  to  the  leg  also  on  the  same  (the  hemiplegic) 
side,  whilst  the  arm  that  was  pinched  always  remained  still.^ 

•  '  V.  ZiemaMo't  Handbach,'  Bd.  xi,  1,  ii  Auaage,  p.  lia 
TOL.  II.  6 
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Muscular  Bigidity, — ^At  some  period  the  paralysed  limbs  usuallj 
present  rigidity  of  the  muscles,  which  stilEeoHthe  limbs  in  a  certain 
posture,  and  opposes  passive  movement.  The  attempt  to  orercome 
the  rigidity  by  forced  extension  of  the  muscles  causes  pain,  Todd 
first  drew  a  distinction  between  two  forms,  *•  early  "  and  "  late  •* 
rigidity,  and  to  these  we  must  add  two  others.  (1)  Initial  rigidity 
comes  on  immediately  after  the  onset,  and  often  lasts  for  a  few 
hours  only.  It  is  due  to  the  irritation  of  the  fibres  by  the  process 
that  interrupts  their  continuity,  and  is  often  absent.  The  (2)  edrlf 
rigidity  comes  on  within  a  few  days  of  the  onset,  and  lasts  for  a 
few  weeks.  The  posture  which  the  limbs  assume  is  that  of  rest.  It  is 
apparently  due  to  the  irritation  of  the  fibres  of  the  motor  tract  by  the 
inflammation  that  the  lesion  sets  up.  It  is  usually  slight  in  degree, 
but  sometimes  considerable,  when  there  is  an  unusual  amount  of 
irritation.  If  the  initial  rigi dity  is  prolon  ged  it  may  pass  into  the  early 
rigidity.  The  (8)  laie  rigidity  comes  on  in  the  course  of  a  few  week% 
and  lasts  for  months  or  years  ;  in  cases  of  enduring  paralysis  it  may 
be  permanent.  This  rigidity  occurs  when  there  is  descending  degene- 
ration in  the  motor  (pyramidal)  tracts,  and  seems  to  be  influenced  in 
its  degree  by  the  irritative  nature  of  this  degeneration  (Charcot).  In 
the  upper  limb  the  position  is  that  of  adduction  of  the  shoulder, 
flexion  of  the  elbow,  flexion  and  pronation  of  the  wrist,  and  still  greater 
flexion  of  the  fingers,  especially  of  the  distal  phalanges,  by  the  con- 
traction of  the  long  flexor  (fig.  63),  the  interossei,  which  flex  the 
metacarpo-phalangeal  joints,  being  little  affected  in  this  form  of  con- 
tracture. When  the  wrist  is  passively  flexed  the  fingers  can  be  ex- 
tended freely,  but  if  the  wrist  is  extended  they  return  to  the  state  of 
flexion,  because  extension  of  the  wrist  lengthens,  and  flexion  shortens 
the  course  of  the  flexor  tendons  (fig.  64).  Although  the  contracture 
preponderates  in  the  flexor  muscles,  the  extensors  present  also  some 
rigidity,  as  passive  mov*»ment  readily  demonstrates.  Very  rarely  the 
fingers  are  extended  at  all  joints  (including  the  metacarpo-phalangeal)^ 
but  in  these  cases  there  is  never  complete  paralysis,  and  the  rigidity 
also  is  slight.  In  the  leg  the  rigidity  is  more  nearly  equal  in  the  two 
groups  of  muscles,  and  produces  extensor  contracture,  so  that  the  leg 
is  straight,  and  the  foot  tends  to  assume  the  position  of  talipes  equino- 
varus.     The  face  does  not  participate  in  this  form  of  rigidity. 

The  late  rigidity  depends  on  an  active  muscular  contracture.  It 
lessens  very  much  during  sleep,  and  when  the  limb  is  placed  in  warm 
wat^r.  It  can  also  be  overcome  by  passive  extension,  most  readily 
when  this  is  gentle  and  long  continued.  The  relaxation  is  facilitated 
by  rubbing  the  muscle.  Faradisation  of  the  opponents  of  the  most 
contracted  muscles  also  lessens  the  rigidity.  When  late  rigidity  >>a# 
continued  for  a  considerable  time,  tissue  changes  sometimes  take  place 
in  the  shortened  muscles,  in  consequence  of  which  their  passire 
elongation  is  no  longer  possible.  Thus  we  must  distinguish  from  the 
active  late  rigidity  an  ultimate  (4)  $iructural  contracture. 
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Fig.  63. — Late  rigidity  in  hemi- 
plegia five  months  after  tha 
onset. 


The  rigidity,  earlj  and  late,  evideutlj  depends  on  the  over^action  of 
the  spinal  centres.  The  centres  which  thus  overact  are  probably  those 
ou  which  normal  muscular  *'toue"  de- 
pends, and  the  ri<,ndity  is  an  excessive 
degree  of  tliis  *'  tone."  With  it  is  asso- 
ciated an  excess  of  the  peculiar  muscular 
irritalfility  on  which  the  so-called  "  ten- 
don reflexes  "  depend,  due  probably  to  a 
muscle- reflex  action  (see  vol.  i,  p.  15). 
The  excess  is  not  usually  evident  until  a 
week  or  ten  days  after  the  onset  of  the 
lieniiplegia.  In  consequence  of  tids  in- 
creased irritability  there  is,  in  most  cases 
of  hemiplegia  with  persistent  weakness, 
an  excessive  knee-jerk,  and  a  foot-clonus 
can  generally  be  obtained.  Sometimes  a 
rectus-clonus  can  be  elicited.  The  same 
condition  mav  be  observed  in  the  arm. 
A  tap  on  the  frunt  of  the  wrist  causes  a 
contraction  in  the  flexors  of  the  fingers ; 
one  of  the  radius  produces  a  contraction 
in  the  biceps,  one  on  the  ulna  a  contrac- 
tion in  the  triceps,  and  this  can  be  still 
better  obtained  by  a  tap  on  the  tendon 
of  the  triceps  just  above  the  olecranon. 
A  clonus  can  sometimes  be  obtained  in  the 
flexors  of  the  fingers  by  putting  sudden 
tension  on  them.  I  have  even  obtained 
A  similar  clonus  in  the  trapezius  by 
sadden  depression  of  the  shoulder. 

The  increase  of  myotatic  irritability, 
which  depends  on  degenerative  changes 
in  the  pyramidal  tracts,  comes  on,  as  has 
been  said«  about  ten  davs  after  the  onset 

of  the  hemiplegia.  But  the  myotatic  irritability  sometimes  presents 
variations  before  the  degenerative  increase  is  established,  and  these 
are  probably  due  to  the  cerebral  irritation,  which  may  increase  or 
inhibit  the  action  of  the  spinal  centres  on  which  the  phenomena  depend. 

Indeed,  immediately  after  the  onset  of  hemiplegia,  the  knee-jerk 
may  be  absent,  and  it  may  return  in  a  few  hours.  When  it  is  thus 
lost  there  is  perfect  relaxation.  More  frequent  than  this  loss  is  an 
initial  increase ;  soon  after  the  onset  the  knee-jerk  is  increased,  and  a 
fout-cloous  can  be  obtained.  This  early  increase  may  or  may  not  pass 
away  before  the  degenerative  excess  is  developed. 


Fig.  64. — Late  rigidity  in  liemi- 
picgia,  showing  the  Hexion  of 
the  middle  and  distal  pha- 
langes when  the  wrist  is  ex- 
tended,  and  their  extension 
when  flexion  of  the  wrist 
shortens  the  course  of  the 
tendons. 


Muscular  IrrUability  and  Nutrition. — In  cerebral  disease  there  is 
imrelv  any  considerable  change  in  the  irritability  of  the  muscles.    It 


i4i  JJiiAlN. 

naj  be  the  same  as  that  on  the  nnparalysed  side,  or  it  may  present  a 
ilight  change,  increase  or  diminution.  The  change  is  never  consider- 
able, and  is  the  same  to  both  faradism  and  voltaism.  Tbe  increase  is 
the  earlier  change ;  a  decrease  is  not  usually  present  until  some  months 
after  tbe  onset.  In  the  cases  in  which  there  is  an  alteration  of  mus- 
cular irritability,  there  is  generally  wasting  of  the  muscles,  sometimes 
considerable,  but  never  reaching  the  degree  seen  in  progressive  mus- 
cular atrophy.  Both  the  wasting  and  tbe  alteration  in  irritability  are 
probably  due  to  tbe  irritative  cbaracter  of  the  descending  degeneration 
in  the  pyramidal  tracts.  Altbough  the  degeneration  does  not  spread 
to  the  motor  nerve-cells  as  a  destructive  process,  it  seems,  when  irri- 
tative in  character,  to  influence  their  nutrition  and  the  nutrition  of 
the  motor  nerve-flbres  proceeding  from  them,  and,  through  these,  that 
of  the  muscles. 

Viuo-motor  and  Trophie  Changes. — The  paralysed  limbs  (1)  may 
present  no  vascular  changes ;  (2)  they  may  be  warmer  by  half  a  degree 
or  so  than  tbose  of  the  opposite  side  ;  (d)  tbey  may  be  colder,  pale  or 
livid.  Eulenberg  and  Landois  have  ascertained  that  the  cortex  contains, 
near  the  motor  centres  for  the  limbs,  other  centres  that  influence  the 
vascular  state  of  the  limbs.  Irritation  of  these  centres  causes  pallor 
and  coldness,  while  hyperemia  and  increased  warmth  are  probably  the 
result  of  a  loss  of  the  central  influence,  and  may  be  due  to  disease  of 
tbe  cortex  or  of  tbe  path  from  it,  which  seems  to  pass  in  tbe  posterior 
limb  of  the  internal  capsule.  The  elevation  of  temperature  may  be 
from  '2^  to  15°  F.  above  that  of  the  unparalysed  side.  It  is  often 
uniformly  raised  for  ten  days  or  a  fortnight,  and  then  presents  varia- 
tions, sometimes  an  elevation,  sometimes  a  depression.  The  elevation 
of  temperature  may  be  accompanied  by  redness  of  the  skin  ;  when  the 
temperature  falls  the  vessels  may  contract,  causing  pallor,  or  may 
remain  distended,  and  the  limb  then  has  a  bluish-red  aspect.  Occa- 
sionally there  is  increased  sweating.  There  may  be  some  subcu- 
taneous cedema,  most  marked  towards  the  extremity  of  the  limb. 
This,  in  slight  decree,  is  very  common,  and  may  come  on  «t  the 
end  of  one  or  two  days  and  persist  for  many  weeks.  It  is  especially 
great  when  there  is  kidney  disease,  and  may  be  very  marked  in  the 
paralysed  limb  and  absent  elsewhere.  In  some  cases  there  is  a 
tendency  to  acute  trophic  chanp:es.  Slight  pressure,  continued  for 
a  few  hours,  may  raise  a  blister,  and  even  cause  the  skin  to 
slough ;  sonietiuK'S,  indeed,  the  vesication  and  sloughing  seem  spon- 
taneous. Bedsores  thus  readily  occur.  Their  most  common  aeat  in 
hemiplegia  is  the  gluteal  region,  while  in  paraplegia  it  is  usually 
over  the  sacrum.  The  skin  over  tbe  trochanter,  malleolus,  %nd  heel 
is  also  apt  to  slougb,  manifestly  because  these  points  are  the  most 
exposed  to  pressure.  A  marked  tendency  to  such  sloughing  ii  of  bad 
prognostic  significance. 

More  chronic  trophic  changes  are  sometimes  observed.    Diuemi- 
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Dat49d  Deuritis,  with  considerable  thickening  of  the  nenres  at  ^  «.rtaia 
spots^  has  been  met  with  (Leubuscber),  and  is  said  to  be  indep«ijident 
of  degeneration  in  the  pyramidal  tracts  (Charcot).  Inflammation  of 
the  larger  joints,  attended  with  redness  and  swelling,  has  been  occa- 
sional I  j  observed  daring  the  latter  part  of  the  period  of  inflammatory 
reaction,  three  or  four  weeks  after  the  onset.  It  is  limited  to  the 
hemiplegic  side,  and  is  evidently  analogous  to  the  similar  inflammation 
that  is  secondary  to  acute  myelitis.  This  conditiou  is  met  with  more 
frequentlj  in  cases  of  cerebral  softening  than  of  cerebral  hemor- 
rhage. 

In  some  cases  there  are  symptoms  that  suggest  paralysis  of  the 
cervical  sympathetic  (Notbnagel).  These  are  contraction  of  the  pupil, 
slight  drooping  of  the  eyelid  (nol  due  to  paralysis  of  the  levator, 
because  the  eyelid  can  be  raised  as  high  as  on  the  paralysed  ^ide), 
narrowinjv  of  the  palpebral  fissure,  retraction  of  the  eyeball,  and  an 
increased  secretion  of  tears  and  of  nasal  mucus.  The  pulse  on  the 
paralysed  side  is  often  smaller  than  on  the  other,  and  sphygmographic 
tracings  are  said  to  show  a  lessened  contractility  of  the  wall  of  the 
Tessel  (Wolff  and  Eulenberg). 

Occasionally  the  nutrition  of  the  nails  is  changed,  and  they  become 
more  curved  and  brittle.  Barely  there  is  an  increase  in  the  growth  of 
hair  and  a  thickening  of  the  skin.  When  hemiplegia  comes  on  in 
childhood  the  growth  of  the  limbs  is  usually  retivrded,  and  they  never 
attain  the  normal  size.  The  difference  is  more  marked  in  the  upper 
than  in  the  lower  limbs,  and  affects  all  parts,  including  the  bones  ;  in 
the  scapula  it  is  often  very  conspicuous. 

Diiordert  of  M&vemerU  after  Hemiplegia. — Besides  the  rigidity 
already  mentioned  the  affected  limbs  sometimes  present  other  forms 
of  spasm. — tremor,  rhythmical  movements,  and  especially  irregular 
movements,  occasionally  quick,  more  often  slow.  These  occur  onlj 
when  there  is  some  return  of  voluntary  power,  not  when  the  paralysis 
remains  absolute.  The  spnsm  is  especially  conspicuous  on  voluntary 
movement,  although  it  may  also  occur,  in  slighter  degree,  when  the 
limbs  are  at  rest.  All  forms  are  more  frequent  and  more  considerable 
in  the  arm  than  in  the  leg.  The  spasm  does  not  manifest  itself  until 
some  months  after  the  onset  of  the  hemiplegia,  coming  on  with  the 
return  of  voluntary  power;  once  established,  it  usually  persists, 
although  it  may  lessen  somewhat  in  the  course  of  years. 

Simple  tremor  is  not  common.  It  is  usually  fine,  and  occurs  chiefly 
during  movement,  rarely  when  the  limb  is  at  rest.  It  is  confined  to 
th^  arm.  Rhythmical  movements  are  also  rare,  and  likewise  occui 
only  in  the  upi)er  limb.  There  may  be  alternate  flexion  or  exten- 
sion of  the  fingers  or  wrist,  or  pronation  and  supination  of  the  hand, 
Continuous  or  only  on  movement. 

The  most  common  form  is  that  in  which  there  is  tonic  spasm,  slowly 
Tarjing  in  relative  degreo  in  different  muscles,  and  thus  causing  slow 
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irregular  movements,  cbieflj  conspicuous  in  the  hand,  and  slow  irre- 
gular inco-ordination.  From  this  feature  it  may  conyenieutlj  be 
termed  **  mobile  spasm.**  It  is  commonly  conjoined  with  more  or  less 
permanent  rigidity,  which  tends  to  fix  the  limb  in  a  certain  posture. 
This  fixed  rigidity  is  generally  proportioned  to  the  amount  of  paralysis. 
If  the  loss  of  power  is  slight,  and  there  is  no  fixed  rigidity,  the 
moTements  may  extend  in  range.  In  some  cases  the  movements  are 
quick  instead  of  slow.  In  rare  cases,  these  movements  come  on 
without  preceding  hemiplegia;  such  a  condition  was  called  by 
Hammond  "athetosis"  (= without  fixed  position).  Such  primary 
spasm  is  similar  in  characters  to  that  which  may  succeed  hemiplegia, 
and  every  gradation  is  met  with  between  such  cases  of  extensive 
movement  without  rigidity  and  the  more  frequent  cases  in  which  the 
movements  are  slighter,  -and  are  combined  frith  fixed  oontracture. 
The  condition  has  also  been  termed  "  spastic  hemiplegia  **  and  **  post- 
hemiplegic chorea."  This  latter  term  is  objectionable,  because  the 
condition  has  nothing  to  do  with  chorea,  and,  except  in  very  rare 
cases  of  quick  movement,  the  resemblance  to  true  chorea  is  remote. 
In  this  condition  the  upper  arm  is  usually  adducted ;  the  elbow- 
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Fio.  65. — Continuoas  nxpbile  BpAtm  (•thet(>Bi8)  after  slight  bemip'efria. 
(Patient  aged  24 ;  onset  of  hemiplegia  at  23 ;  of  spHsm  four  months  later. 
Previoas  syphilis.)  The  hand  was  in  continuous  movement  between  ths 
two  positions  shown.  The  foot  was  habituallj  inverted,  and  the  great  toe 
often  over-extended. 

Fig.  66.— Post-hemiplcgic  mobile  spa^m.  (The  hemiplegia  came  on  at 
23,  probably  from  embolism,  and  was  severe.  Spasm  commenced  a  year 
after  the  onset,  at  the  same  time  as  slight  return  of  voluntary  i>owc>r.  The 
figures  nhow  some  of  the  ]iofitures  of  the  hand  six  years  alter  the  onsets 
especially  the  predominant  spasm  of  the  iuterosi>ei.) 

joi  it  is  commonly  flexed,  sometimes  extended,  and  occasionally  tl 
ext^'uded  arm  is  carried  backwards  by  the  spasm  and  rotated  inwan 
so  that  the  hand  is  held  against  the  lumbar  region  with  the  pa 
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turned  outwards.     In  the  same  patient,  the  arm  maj  be  sometimes 
extended  and  sometimes  flexed.     If  there  is  fixed  rigidity,  this  usually 
affects  chiefly  the  flexors  of  the  wrist,  so  that  this  joint  is  bent  at  a 
right  angle.     If  there  is  no  fixed  rigidity,  the  wrist  is  sometimes 
flexed,  aometimes  over-extended.     In  the  hand  (Figs.  65  and  66)  the 
spaam  has  almost  always  a  pecidiar  distribution.     It  affects  especially 
the  interossei  and  lumbricales,  which  flex  the  metacarpo-phalangeal 
ud  extend  the  phalangeal  joints  ;  sometimes  it  affects  also  the  long 
extensor,  but  never  the  long  flexors  of  the  fingers,  which  are  the  espe- 
cial seat  of  the  ordinary  '*  late  rigidity."     Hence,  the  hand  is  usually 
in  the  "  interosseal  position"  (such  as  the  interossei  produce),  with 
flexion  of  the  proximal  and  extension  of  the  middle  and  distal  phalan- 
ges, but  the  amount  of  spasm  yaries  from  time  to  time  in  the  muscles 
of  the  different  digits ;  now  one  is  slowly  extended,  then  another ;  and 
the  thumb  is  sometimes  pressed  against  the  forefinger,  sometimes  over- 
extended.    At  one  time  all  the  fingers 
may   be   extended  and   separated,  then 
one   or  another  is  adducted  or  flexed, 
the    wrist    being  sometimes   flexed  and 
sometimes  extended,  and  the  slow  irre- 
gular changes  in   position  suggest  the 
movements  of  the  tentacles  of  a  cuttle- 
tish.     The  constant  spasm  of  the  inter- 
ossei may,  after  a  time,  so  affect  the 
middle  and   distal  phalangeal   aiticula- 
tioos  that   they   become   overextended 
and  undergo  a  subluxation,  so  that  the 
bead  of  the  nearer  phalanx  is  prominent 
ou  the  palmar  aspect  of  the  finger.*    The 
exercise  of  the  muscles  by  the  contin- 
uous   activity  may   lead  to   their  over- 
t;roirth,  so  that  the  affected   arm   may 

be    krger  in   circumference    than    the  p,^  cir     v  ui      ^ n    :• 

,  J  ^  I  .  ,  .  ,     '  '^-  "' • — Mobile  and  fixed  mum 

other,  and  this  even  m  cases  m  which  .      -  - 

growth  has  been  arrested  antl  the  limb 

is  shorter  than  the  other.     When  the 

hand  is  at  i>erfect  rest,  the  movemt^nts 

become   slighter  and    often   cease,   but 

they   are   renewed   by   any   attempt  at 

voluntary  action,  and  even  by  attention. 

In  more  severe  (ases,  such  as  those  to  which  the  term  "athetosis" 

is  strictly  applicable,  the  movements  continue  during'  rest,  and  may 

even  persist  duiing  sleep      On  the  otlier  hand,  in  many  cases  the 

•ptmiaiieous  movements  are  triflinj:,  and  close  observation  mav  be 

• 

•  ThU  occur*  chiefly  when  the  BpHBin  comes  on  early  in  life.  In  children  over- 
.  ttrn*iou  of  the  pbalmigea]  joints  can  readily  be  produced,  and  it  it  kept  up  and 
iiirTea»<d  by  the  siMUim. 


in  hand  after  hemiplegia  in 
early  life.  In  the  upper  fitrorv 
the  tlinmb  is  held  to  as  to  show 
the  over-**! tension  of  the  middla 
phaLingcs  of  the  fingers.  Am 
soon  118  the  thumb  was  releasrd, 
the  hand  assumed  the  pi  sition 
shown  in  the  lower  figuro. 
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situated  on  both  sides.  Sucb,  for  instance,  is  the  lateral  moTeinent 
of  the  eyes,  bj  the  external  rectus  of  one  side  and  the  internal  rectus 
of  tbe  other.  Such  also  is  the  rotation  of  the  head;  the  face  is 
turned  towards  one  side  by  the  opposite  stern o- mastoid,  acting  with 
otber  less  important  muscles  of  tbe  side  towards  which  the  bead  is 
turned.  In  hemiplegia  these  moYements  towards  the  paralysed  side 
may  be  impaired.  The  head  and  eyes  cannot  then  be  turned  towards 
the  affected  side;  and  the  unopposed  antagonistic  muscles  may 
even  turn  the  head  and  eyes  towards  the  unparalysed  side.  This  ii 
termed  "  conjugate  deviation  of  the  eyes."  The  symptom  usually 
]>asse8  away  in  the  course  of  a  few  days,  but  occasionally  continues 
for  weeks,  and  is  perhaps  occasionally  represented  by  nystagmus 
on  movement  in  the  direction  concerned.  From  this  we  learn 
two  facts.  Fir&t,  that  movements,  rather  than  muscles,  are 
represented  in  the  cerebral  hemispheres,  and  are  lost  in  disease. 
Secondly,  that  these  lateral  movements  by  muscles  of  both  sides  are 
represented  in  both  hemispheres,  but  that  in  a  normal  state  they  are 
chiefly  effected  by  the  opposite  hemisphere.  When  this  is  diseased 
they  are  impaired,  until  the  hemisphere  on  the  same  side  has  acquired 
functional  power  over  them  through  mechanisms  before  existing  but 
unused. 

A  sudden  cerebral  lesion,  such  as  causes  hemiple^a,  is  often 
attended  by  loss  of  consciousness.  We  are  then  deprived  of  the 
direct  evidence  of  loss  of  voluntary  power,  and  a  slight  degree  of 
weakness  cannot  be  detected.  But  the  existence  of  considerable  para- 
lysis can  generally  be  ascertained.  There  may  even  be  greater  flaccidity 
of  the  pamlysed  limbs,  which,  if  raised,  fall  like  a  weight  influenced 
only  by  gravitation,  while  the  opposite  limbs,  although  they  also  fall, 
do  so  less  suddenly.  We  are  also  helped  in  this  condition  by  the 
state  of  reflex  action,  which  is  often  though  not  always  diminished 
or  abolished.  This  is  best  seen  in  the  abdominal,  cremasteric,  and 
plantar  reflexes,  when  these  are  compared  with  the  corresponding 
actions  on  the  opposite  side.  Moreover,  during  the  period  of  un- 
consciousness, the  conjugate  deviation  of  the  head  and  eyes  is  often 
distinct;  if  the  head  be  placed  in  the  mid-position,  the  deviation 
slowly  returns.  A  slight  degree  of  ptosis  may  also  soiuetimes  be 
noticed  on  the  paralysed  side. 

If  the  patient  is  conscious,  the  power  of  voluntary  movement  can 
be  directly  tested,  and  if  the  paralysis  is  not  absolute  the  several 
movements  of  each  joint  should  be  separately  examined,  and  the 
force  with  which  passive  movement  can  be  resisted  should  be  ascer- 
tained. The  patient  is  almost  always  able  to  close  the  eye,  but 
often  a  strong  contraction  of  the  orbicularis  is  less  on  the  para- 
lysed side  than  on  the  other.  When  there  is  no  difference  in  the 
strength  of  contraction  of  the  orbiculares  palpebrarum,  the  patient, 
if  previously  able  to  shut  the  eye  on  the  heuiiplegic  side  without 
the  other,  is  usually  no  lunger  able  to  do  so.     In  the  early  stage 
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the  patient  may  bo  unable  even  to  close  the  eye  on  the  hemiplegic 
■ide.  Sometimes  there  is  even  sliglit  weakneaa  of  the  frontalis,  and 
the  forehead  tnay  be  smoother  on  the  (jaialysed  side  than  on 
the  other.  In  the  lower  part  of  the  face  there  may  be  a  marked 
a&ataoe  in  the  d'?uree  of  affe^ctinn  of  the  voliintar?,  emotional,  and 
moveuicnU    (Fi^a.    60—62).      The    toimer   is   tested   by 
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I  eniotibnal  uiots- 

^^^^—m*mi*ai  tiic  ivic  lu  a  laic  111  ii({ul  iiiiiui;iii;)iim.  i  ue  ny^jearBDCC  of  tlie 
^^^■jAm  Bt  mt  ii  ibuwn  Id  Fig.  fK) ;  an  artempt  to  roUe  tlie  nppir  lip  on  botb 
^^^■U-'iD  Fie-.Gl;  afmilem  Pig.  63.  TW  botwai  mnch  more  nesrl^equal 
^^^^Hm  IbB  two  ndw  tlian  liie  llgure  taggetU.     (From  photo^.tpht.) 

^^^^Bbp  tlie  patient  raise  the  ujiper  lip,  and  move  the  mouth  from  aide 
^^^^■de;  emotioDiil  movement  is  seen  in  a  smile,  and  the  assooiated 
^^^^Pfiltnrrnt  in  eUtained  bv  causing  the  patient  to  grasp  strongly  with 
■  tta  aoand  hand.  This  diffenuce  is  ovcasiunaily  o£  cousiderable  dia- 
pwrtic  importauce.  lu  some  cases,  in  tliH  early  stage,  the  eye  cimuot 
be  closed,  and  there  muy  be  a  doubt  whellicr  the  punklvsis  is  due  to 
iiiMtp  of  the  nerve  or  of  the  luotor  tiact  in  tbe  liemisphere.  In  the 
former  case  uU  emotiomit  movement  is  lost,  as  well  as  tliat  whicli  is 
volnotarjr.  In  the  latter  tlie  smile  muy  be  equnl  on  thi?  two  sidi-s 
tltlwngli  toluuiary  movement  is  lost  on  one.  The  movement  of  the 
too^v  withto  the  mouth  should  be  observed,  as  well  as  its  deviiitiun 
OD  prolmoioo.     The  base  of   I  he  toti^ue  is  usually  higher  on  the 

Myaed  side  than  on  the  other. 
bvuiiple^rU  is  eomplete  in  extent  hot  imperfect  in  degree,  the 
ttioo  is  similar  to  Ihut  of  perfect  heinipleuia  which  is  in  process 
SOTery.  The  loss  of  power  is  greater  ia  tlie  iirm  than  in  the  leg, 
jivaler  towards  the  extremity  of  each  limb  thau  in  the  part 
niSf  1  the  trunk.  The  muscles  moTiii};  the  hand  are  weaker  tiian 
tkow  of  t)i«  nhoutdiT,  and  in  the  leg  the  most  affected  movements  are 
tbOM  of  tlie  fiHit,  especially  6e!(ioD  »f  the  atikle.  Henee,  in  walkini;. 
tbe  fool  is  swung  round  (or,  K-ns  oirainonly,  the  knee  is  unduly  flenod) 
ofdcf  to  prerent  the  contact  of  tho  toes  with  the  ground  wheu  the 
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foot  is  brougbt  forwards.  There  is  often  more  power  of  using  the  leg 
with  the  other,  as  in  walking  or  standing,  than  there  is  in  the  separate 
lAOYements  of  the  limb. 

To  the  rule  that  the  leg  recovers  before  the  arm,  and  the  proximal 
parts  of  the  limbs  before  the  distal,  apparent  exceptions  are  some- 
times met  with.  The  arm  may  recover  earlier  and  more  than  the  leg, 
and  sometimes  the  distal  recover  before  the  proximal  parts  of  the 
limbs.  We  should  remember  that,  in  comparing  the  two  modes  of 
recovery,  we  are  (or  may  be)  comparing  things  in  their  nature  unlike 
— the  return  of  power  due  to  compensation  by  the  other  hemisphere, 
with  that  due  to  the  recovery  of  the  damaged  hemisphere. 

YarietieB  of  hemiplegia  depend,  for  the  most  part,  on  differences 
in  the  seat  of  the  lesion.  These  ditferences  may  be  spoken  of  as 
transverse  and  vertical.  The  transverse  variations  determine  differ- 
ences in  the  distribution  of  the  palsy  on  the  affected  side,  and  are 
greater  the  higher  the  lesion  is  in  the  motor  path,  reaching  their 
maximum  at  the  cortex.  The  vertical  differences  determine  chiefly 
the  associations  of  the  hemiplegia,  although,  as  we  have  just  seeu, 
they  are  not  without  influence  on  its  distribution,  on  account  of  the 
different  compactness  of  the  path,  and  consequent  differences  in  the 
scope  for  transverse  variations  in  the  lesion.  Where  the  path  occu* 
pies  a  small  transverse  area,  a  single  lesion  can  hardly  fail  to  influence 
the  whole  of  it. 

The  varieties  determined  by  the  relative  an:ount  of  damage  to  the 
several  parts  of  the  motor  path  or  centres  depend  on  the  distribution 
of  the  palsy,  whether  this  is  "  complete  **  from  a  total  lesion,  or  **  io- 
oomplete  "  from  a  partial  losion.  Tlie  latter  occurs  chiefly  when  the 
disease  is  in  the  white  substance  of  the  hemisphere  or  in  the  cortex. 
Such  limited  palsy  is  termed  "  monoplegia,"*  or  "dissociated  hemi- 
plegia." The  arm  only,  the  leg  only,  or  the  face  and  tongue  may  be 
afl'ected.  The  two  last  named  are  usually  involved  together  in  conse- 
quence of  the  proximity  of  their  centres  and  path.  These  varieties  have 
been  termed  brachial,  crural,  ^i^^  f ado-lingual  monoplegia.  The  faceand 
arm  may  also  suffer  together  (bra chio- facial  monoplegia).  The  para- 
lysis is  never  absolute  in  these  cases  of  limited  range,  and  the  condition 
of  the  limb,  as  regards  loss  of  power,  usually  resembles  that  of  hemi- 
plegia which  is  in  process  of  recovery.  The  coarse  movements  of  the 
upper  part  of  the  limb  are  preserved,  while  the  movements  of  the  hand 
may  be  lost. 

The  second  class  of  varieties  depend  on  the  vertical  position  of  the 
lesion.  If  this  is  in  the  medulla  the  face  escapes  altogether,  or  only 
the  lips  are  involved.  Disease  at  the  level  of  the  hypoglossal  may,  by 
damaging  the  flbres  of  this  nerve,  cause  its  paralysis  on  the  same  side 

*  Strictly,  "  monopli  gia  "  ought  to  be  used  to  designate  doable  hemiplegia,  bnt 
ibis  is  commonly  called  diplegia.  We  have  thus  the  anomaloai  nomenclatore  (too 
finnly  rooted  to  be  disturbed)  that  two  half-palaies  make  a  doable  palsy*  and  Uiat 
a  one-palsj  is  part  of  a  hnlf -palsy  I 
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as  the  lesion,  and  a  deyiation  of  the  tongue  towards  the  nnparaljsed 
side.  Theoretically,  hemiplegia  without  paralysis  of  face  or  tongue 
may  result  from  a  lesion  of  one  pyramid  below  the  hypoglossal  nuclei, 
but  such  cases  are  extremely  rare.  In  the  lower  part  of  the  pons 
the  facial  nerve  is  damaged  on  the  side  of  the  lesion,  and  therefore 
on  the  side  opposite  to  the  palsy  of  the  limbs.  In  the  upper  part 
of  the  pons  the  fibres  from  the  opposite  facial  nucleus  have  joined 
the  motor  tract,  and  the  hemiplegia  does  not  differ  from  that  pro- 
duced by  disease  of  the  internal  capsule,  unless  the  fifth  nerve  is 
involved  on  the  side  opposite  to  the  limbs.  If  the  lesion  is  in  the 
cms,  the  fibres  of  the  third  nerve  may  be  damaged  on  the  side  of  the 
lesion,  and  there  is,  in  addition  to  the  hemiplegia,  palsy  of  the  third 
nerve  opposite  to  the  hemiplegia,  usually  complete,  sometimes  incom- 
plete, and  affecting  especially  the  levator.  The  impairment  of  sensa- 
tion that  often  accompanies  hemiplegia  will  be  described  in  a  separate 

■ection. 

Associated  movements  sometimes  occur  in  the  parts   paralysed. 

An  effort  to  g^rasp  with  the  unaffected  hand  will  sometimes  cause 
a  similar  movement  in  the  paralysed  hand.  More  common  still  is  a 
movement  of  the  paralysed  arm  during  the  act  of  yawning  or  stretch- 
ing, or  eren  during  coughing.  When  partial  recovery  of  power  has 
taken  place,  voluntary  movements  of  the  affected  limb  may  cause  an 
associated  movement  of  the  unaffected  limb.  The  explanation  of 
these  associated  movements  is  doubtless  to  be  found  in  the  connections 
of  the  subsidiary  centres  through  which  they  are  produced. 

The  diminution  in  the  superficial  reflex  action  already  mentioned 
is  almost  invariable  at  first.  Sometimes  it  passes  away  in  the  course 
of  weeks  or  months ;  in  other  cases  it  persists.  In  rare  cases  an 
increase  in  the  superficial  reflex  action  has  been  met  with.  This 
difference  bears  no  relation  to  the  change  in  sensibility.  We  do  not 
yet  know  the  significance  of  the  difference.  Some  physiolc»gical 
researches  suggest  that  there  is  a  cerebral  centre  which  normally 
restrains  the  activity  of  the  spinal  reflex  centres,  and  that  this  is,  in 
its  turn,  controUed  by  a  higher  centre,  the  influence  of  which  may  be 
cut  off  by  the  lesion.  In  consequence,  the  reflex  inhibitory  centre  is 
unrestrained,  and  lowers  reflex  action  on  the  paralysed  side.  This  loss 
of  reflex  action  is  of  diagnostic  importance,  because  it  often  occurs  when 
the  motor  paralysis  is  slight. 

In  rare  cases,  considerable  movements  of  the  limbs,  even  of  the  arm. 
simiLtr  to  the  associated  movements,  may  be  produced  by  cutaneous 
stimulation.  The  effect  may  not  be  confined  to  the  paralysed  side. 
Thus,  Nothnagel  mentions  a  case  in  which  a  moderate  pinch  of  the 
bemiplegic  arm  caused  muscular  contractions  in  the  other  arm  ;  on  a 
stronger  pinch  the  contractions  extended  to  the  other  leg,  and  on  a 
•till  stronger  pinch,  to  the  leg  also  on  the  same  (the  hemiplegic) 
side,  whilst  the  arm  that  was  pinched  always  remained  still.* 

•  '  V.  Zlimmen's  Handbach,'  Bd.  zi,  1,  ii  Audage,  p.  110. 
TOL.  II.  6 


92  B&MS. 

bat  it  is  yerj  uncommon  for  convulsions  to  result  from  disea$»e  away 
from  motor  nerve-cells.  When  the  convulsion  begins  in  one  limb,  it 
may  commence  hy  a  motion  or  a  sensation,  according  as  the  motor  or 
sensory  elements  lead  in  the  discharge.  We  do  not  yet  know  whether 
this  difference  has  a  localising  value.  Probably  it  has  not.  Disease 
of  the  central  convolutions  may  cause  convulsions  commencing  by  a 
sensory  aura.  We  have  seen  that  these  convolutions  have  sensory  as 
well  as  motor  functions.  We  must  at  present  regard  the  commence- 
ment of  the  fit  by  a  sensation  in  the  arm,  leg,  or  face,  as  of  the  same 
diagnostic  value  as  the  commencement  by  motor  spasm. 

In  idiopathic  epilepsy  special  sense  aursd  are  not  infrequent,  but  in 
organic  brain  disease  they  are  rare,  but  most  important.  They  signify 
that  the  disease  is  adjacent  to  the  special  sense  centres  in  the  cortex. 
Thus  I  have  mentioned  elsewhere*  a  case  in  which  a  tumour  of  the 
occipital  lobe  caused  a  visual  aura,  and  another  case  in  which  an 
auditory  aura  preceded  convulsions  due  to  a  tumour  which  commenced 
beneath  the  first  temporal  convolution.f  In  a  third  case  a  tumour 
in  the  middle  of  the  posterior  limb  of  the  fissure  of  Sylvius,  invading 
the  first  temporal  convolution,  caused  convulsions  on  the  opposite  side, 
which  also  began  with  an  auditory  aura  (see  the  chapter  on  Intra- 
cranial Tumours).  The  higher  the  body-heat,  the  more  readily  are 
convulsions  produced.^ 

The  convulsions  that  attend  the  onset  of  a  vascular  lesion  are 
usually  general,  but  commence  on  the  side  which  is  subsequently 
paralysed,  and  they  may  be  confined  to  this  side,  especially  in  the  case 
of  surface  lesions,  and  they  may  continue  after  hemiplegia  has 
become  established;  in  deeper  lesions  they  usually  cease  after  the 
onset  of  the  paralysis,  and  if  they  continue  they  usually  affect  only 
the  unparalysed  side.  The  late  post-hemiplegic  convulsions  usually 
affect  only  or  chiefly  the  paralysed  side. 

Unilateral  or  local  convulsion  often  leaves  behind  it  transient 
weakness  in  the  part  convulsed,  lasting  for  a  few  hours  and  then 
passing  away  (post-convulsive  paralysis).  A  severe  fit  probably  pro- 
duces this  weakness  by  exhausting  the  nerve-elements  (Bobertson, 
Hu<:hlings  Jackson).  But  similar  weakness  often  follows  or  accom- 
panies very  slight  fits,  especially  those  in  which  the  first  (and  some- 
times the  sole)  discharge  is  sensory,  and  it  is  then  probably  of 
inhibitory  nature. §  If  fits  succeed  each  other  with  great  frequency 
for  many  days,  this  paralysis  may  persist  during  the  brief  intervals, 
and  be  very  considerable  in  degree,  but  pass  away  rapidly  after  the 
attacks  have  ceased. 

The  great  characteristic,  therefore,  of  the  convulsions  of  organic 
brain  disease  is  their  local  commencement. ||     A  local  fit,  e.g.  limited 

•  '  Epilepsy,'  1881,  p.  G8.  f  lb.,  p.  70. 

t  See  'Arch,  de  Pliya.,'  1889.  §  'Epilepiy,*  p.  98. 

II  On  account  of  their  careful  study  by  Hughlings  Jacksou  they  aie  often  called 

•*  Jack^onian,'* 
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to  one  limb,  and  local  commencement  of  a  anilaieral  or  general  fit, 
have  tbe  same  significance.  The  difference  is  of  degree  only.  Each 
shows  that  the  discharge  in  the  brain  begins  locally,  and  indicates  a 
local  change  causing  a  persistent  instability  at  tbe  spot.  But  local 
commencement,  while  it  proves  local  changes  of  nutrition,  does  not 
provo  that  the  disease  is  what  is  called  "  organic,"  t.  e.  sucb  as  can  be 
detected  by  the  naked  eje,  or  even  by  the  microscope.  Such  local 
ccmmencenient  is  sometimes  met  with  in  idiopathic  epilepsy,  but  it  is 
Tcry  rare  in  this  form,  in  which  the  common  onset  is  by  a  general 
or  a  visceral  aura,  or  by  initial  loss  of  consciousness.  The  looal  com- 
mencement, therefore,  suggeaU  organic  disease,  just  as  the  visceral 
aura  (as  a  sensation  at  the  epigastrium),  or  general  convulsion  without 
any  warning,  auggesta  idiopathic  epilepsy.  If  the  local  fits  are  very 
slight  and  frequent,  the  probability  that  there  is  organic  disease  if 
very  great,  because  there  must  be  an  excessive  degree  of  local  insta- 
bility, unlikely  to  exist  in  idiopathic  epilepsy,  in  whicb  tbe  morbid 
state  is  generally  widely  distributed  through  tbe  brain,  and  the  insta- 
bility is  seldom  confined  to  one  part.  In  all  cases,  therefore,  in  which 
fits  begin  locaUy,  a  careful  search  must  be  made  for  any  other  indica- 
tion of  organic  disease.  But  repeated  convulsions  from  stationary 
organic  disease  (in  which  the  discharges  spread  through  the  brain) 
may  induce  a  state  like  that  of  idiopathic  epilepsy.  This  has  a  two- 
loM  importance.  (1)  In  diagnosis:  minor  attacks  may  occur,  espe- 
cially when  the  disease  is  in  a  developing  brain,  quite  like  those  of 
the  idiopathic  malady.  (2)  In  treatment:  the  removal  of  the  source 
of  the  discharges  may  not  stop  them ;  they  may  go  on,  proceeding 
from  the  cells  secondarily  affected.  Hence  the  fits,  after  infantile 
ht'uiiplegia,  may  not  be  arrested  by  removal  of  that  part  of  the 
cortex  that  is  diseased. 

Tetanic  oiiackM  have  occasionally,  although  rarely,  been  produced  by 
disease  of  the  cerebellum,  or  by  disease  that  exerts  pressure  under  the 
tentorium.  They  may  last  for  hours,  and,  in  the  rigidity  of  the  ex- 
tensors of  the  spine,  bending  backwarks  of  the  head,  and  closure  of 
the  jaws,  may  closely  resemble  paroxysms  of  traumatic  tetanus.  It 
is  not  at  present  known  whether  they  originate  from  the  cerebellum 
or  from  the  pons.  Forced  movements  of  the  trunk,  as  a  tendency  to 
rotation,  are  extremely  rare,  and  their  significance  is  mentioned  in  the 
section  on  Localisation. 

Hyitrroid  conuul$ion$  may  occur  in  various  organic  diseases  of  the 
brain,  the  result  of  the  general  disturbance  of  the  cerebral  function. 
Thus  I  have  known  them  to  occur  in  many  cases  of  tumour  of  the 
brain,  in  meningitis,  in  hemi[>legia  (which  also  caused  true  epilepti- 
form convulsions),  and  even  at  the  onset  of  embolic  hemiplegia. 
Their  chief  importance  is  due  to  the  readiness  with  which  the?  may 
mislead  in  diagnosis.  The  symf^toms  of  hysteria  should  never  pre- 
vent a  careful  search  for  any  indications  of  oiganic  disease,  and  do 
not  in  any  degree  lessen  the  significance  of  the  latter. 
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SSNSOMT  STMPTOMS. — L0S8    OV     SbNSATIOH  —  HxMIAViBSTHBSIA.  — 

Disease  of  the  brain  may  impair  or  destroy  seDsation,  both  in  the 
skin,  muscles,  &c ,  and  also  in  the  organs  of  special  sense.  The  affec- 
tion, like  that  of  motion,  is  commonly  unilateral,  the  side  affected 
being  that  opposite  to  the  cerebral  lesion.  It  usually  depends  on 
damage  to  the  fibres  which  conduct  sensation,  and  which  probably 
pass  through  the  tegmentum  of  the  pons,  and  certainly  in  that  of  the 
cms,  and  in  the  posterior  third  of  tbc  hinder  limb  of  the  internal 
capsule  between  the  extremities  of  the  optic  thalamus  and  lenticular 
nucleus,  and  thence  radiate  to  the  central  and  parietal  cortex.  Loss 
of  sensation  is  sometimes  due  to  disease  of  the  cortex  itself,  but  com- 
plete hemiansesthesia  is  rare  from  such  disease,  because  to  produce  it 
a  lesion  must  be  very  extensive.  Some  of  the  sensory  fibres  are  pro- 
bably connected  with  the  optic  thalamus,  i>erbaps  also  with  the  len- 
ticular nucleus,  but  the  nature  and  functional  significance  of  this 
connection  is  not  yet  understood ;  and  it  is  not  probable  that  the 
activity  of  these  ganglia  influences  consciousness,  or  that  their  dis- 
ease causes  any  loss  of  sensation.  Moreover,  uutside  the  posterior 
portion  of  the  optic  thalamus,  the  visual  fibres  pass  near  the 
posterior  extremity  of  this  sensory  tract,  and  then  leave  it  to 
radiate  to  the  occipital  lobes.  Near  this  sensory  portion  of  the 
capsule  also  pass  fibres  from  the  other  nerves  of  special  sense.  These 
special  sense  tracts  have  likewise  undergone  decussation,  although 
that  of  the  optic  nerves  is  incomplete.  Hence  disease  here  may  cause 
loss  of  the  special  senses,  as  well  as  of  common  sensibility  on  the 
opposite  side,  the  affection  of  vision  being  bemianopia.  To  this 
region,  as  we  have  seen  (p.  40),  the  name  *'  sensory  cross-way  "  has 
been  given  by  Charcot. 

Thus  in  the  internal  capsule,  a  common  seat  of  disease,  the  paths 
for  motion  and  sensation  are  separate,  but  contiguous.  It  is  common 
for  a  lesion  to  damage  one  much,  and  the  other  but  little  or  Aot  at  all, 
and  to  produce,  on  the  one  hand,  hemiplegia  without,  or  with  only 
slight,  impairment  of  sensation  ;  and,  on  the  other  hand,  hemianses- 
tbesia  with  but  little  motor  weakness,  but  sometimes  with  bemianopia. 
But  an  extensiye  lesion  may  damage  both.  Sensory  fibres  seem  to 
reach  the  motor  cortex,  and  it  is  common  for  disease  there  to  cause 
some  impairment  of  sensation,  always  most  marked  in  the  extremity 
of  the  limbs,  and  in  monoplegia  confined  to  the  extremity  of  the  limb 
that  is  weakened.*  Hemiausesthesia  may  be  of  purely  functional 
origin,  but  such  cases  baye  the  associations  described  in  the 
chapter  on  **  Hvsteria,"  and  are  especially  characterised  by  the 
co-existence  of  "  ciosscd  amblyopia"  (q,  v.)  and  the  absence  of 
bemianopia. 

In  ascertaining  tbc  condition  of  sensation  it  is  necessary  to  examine 
separately  the  various  fonns  of  sensibility.     The  method  of  making 

•  See  the  references  on  p.  20;  also  Petri na,  'Prager  Zeittchr.  £.  Heilk.,'  1881, 
U,  No.  5. 
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this  examination  and  the  precautions  to  be  taken  have  been  already 
described  (toI.  i,  p.  8). 

Besides  the  ordinary  forms  of  sensory  loss  there  is  one  to  which 
much  attention  has  been  directed.  The  patient  may  be  unconscious 
of  the  position  of  a  limb,  on  active  or  passive  movement.  In  brain 
disi^ate  that  causes  this  defect,  the  power  of  active  movement  is  usually 
lost ;  but  if  an  extremity,  e.  g,  the  hand,  is  placed  in  a  given  posture, 
and  the  patient  is  told  to  imitate  this  posture  with  the  other  hand,  he 
may  be  so  far  wrong  as  to  show  that  be  has  a  very  imperfect  percep- 
tion of  the  posture,  and  this  even  when  there  is  no  demonstrable 
impairment  of  cutaneous  sensibility.  The  band  and  fingers  should 
be  grrasped  firmly  by  the  observer,  so  that  the  direction  of  pressure 
may  not  suggest  the  posture.  The  loss  is  regarded  by  Munk  as  a  loss 
of  the  processes  on  which  **  conception  of  posture  "  depend,  processes 
that  are,  in  effect,  the  result  of  sensory  (cutaneous  and  muscular) 
impressions.  The  loss  is  commonly  8upp(>sed  to  be  due  to  cortical 
disease,  but  it  may,  as  I  have  seen,  be  very  distinct  when  tbe  disease 
is  in  the  central  ganglia.  Its  actual  significance  has  yet  to  be 
established  by  clinical  and  pathological  observation.  This  may  be 
said  also  of  the  loss  of  other  sensory  **  conceptions  "  as  distinguished 
from  mere  sensations.  Thus  when  tactile  sensibility,  tested  in  the 
ordinary  way,  seems  to  be  normal,  tbe  patient  may  be  unable  to 
recognise  tbe  nature  of  objects  in  contact  with  tbe  skin,  although  they 
are  at  once  recognised  when  placed  on  the  unafiected  side. 

It  will  be  seen,  from  what  has  been  already  said,  that  loss  of  cuta* 
nt^us  sensibility  may  be  chiefiy  on  tbe  limbs,  and  especially  on  the 
extremities  of  tbe  limbs,  or  it  may  involve  tbe  wbole  of  one  side, 
including  tbe  trunk  and  the  head.  It  is  to  the  latter  tbat  the  term 
**  bemiausesthesia  "  is  generally  applied.  The  loss  often  extends  up  to 
the  niidille  line,  and  exists  on  the  mucous  membranes  as  well  as  on  the 
skin.  But  it  is  not  always  thus  complete ;  it  may  be  more  considerable 
in  some  parts  than  in  others,  and  may  even  be  unequally  distributed 
OTer  different  regions  of  the  trunk.  Nor  does  it  involve  equally  all 
forms  of  sensibility ;  either  touch  or  pain  may  be  chiefly  affected.  It 
is  often  associated  with  impairment  of  tbe  s|)ecial  senses,  because,  as 
we  have  seen,  the  paths  of  special  and  cutaneous  sensibility  are  con- 
tiguous, and  their  cortical  centres  probably  occupy  adjacent  regions  in 
the  outer  surface  of  tbe  cerebral  hemisphere.  In  tbese  cases  vision 
may  be  impaired  either  as  "hemianopia  "  or  "crossed  amblyopia,*'  the 
significance  of  which  has  been  mentioned  above,  and  also  in  the  account 
of  the  strurture  and  functions  of  the  brain ;  their  characters  will  be 
given  in  tbe  description  of  affections  of  sight. 

Crossed  aniesthesia  of  limbs  and  face  occurs  only  in  disease  of  the 
upper  part  of  the  pons,  affecting  the  fibres  of  tbe  fifth  nerve  on  one 
side  and  the  path  from  the  limbs  on  the  other.  Bilateral  ansssthesia, 
affecting  tbe  limbs  on  both  sides,  may  occur  from  disease  of  tbe  pons, 
but  is  seldom  complete. 
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Sbnsobt  isbitatiov,  pain  in  the  limbs,  is  sometimes  oonsidorable 
when  the  disease  involTes  the  sensory  tract  and  imperfectly  destroys  it. 
In  some  aises  of  slight  or  transient  hemiplegia,  pains  in  the  limbs  are 
very  severe  during  several  years,  and  there  may  be  complete  hemianopia 
and  some  loss  of  cutaneous  sensibility.  The  lesion  has  probably 
destroyed  the  optic  path  at  the  posterior  extremity  of  the  internal 
capsule,  and  has  damaged  the  latter  so  as  to  irritate  the  fibres,  but  not 
to  interrupt  conduction.  Numbness,  tingling,  formication,  &c.,  are 
met  with  in  such  cases,  and  they  are  also  common  at  the  onset  of 
acute  lesions  in  this  situation,  as  well  as  in  irritating  disease  of  the 
cortex.  Tingling  may  attend  the  onset  of  local  couYulsious  from 
disease  in  or  near  the  motor  convolutions,  and  in  cases  of  tumour  of 
this  region,  the  paralysis  is  sometimes  accompanied  by  much  pain  in 
the  limbs,  increased  by  passive  movements,  and  these  may  excite  con- 
vulsive attacks.  Such  pain  must  be  distinguished  from  that  due  to 
acute  forms  of  inflammation,  sometimes  met  with  in  the  same  cases. 
Pain  in  the  region  of  the  fifth  nerve  is  frequent  when  there  is  disease 
of  its  fibres  or  nucleus,  and  is  often  the  first  symptom  of  such  a  lesion. 
An  instance  is  afforded  by  the  case  illustrated  in  Fig.  53.  The  spot 
of  softening  near  the  nucleus  of  the  fifth  caused  severe  neuralgic  pain 
in  the  region  of  the  distribution  of  the  nerve.  Similar  symptoms 
of  irritation  of  the  special  senses  are  met  with  in  disease  of  their 
paths  or  centres,  especially  in  association  with  convulsive  seizures 
(p.  92),  and  are  further  considered  in  the  special  account  of  the  nerves 
concerned. 

Hbadachb. — Pain  in  the  head  is  a  frequent  symptom  of  organic 
brain  disease.  At  the  same  time  it  is  far  more  common  apart  from 
such  disease,  as  a  result  of  what  we  call  '*  functional "  disturbance, 
of  morbid  blood-states,  or  of  gastric  derangement,  <&c.  Moreover,  the 
pain  of  neuralgia  in  the  wall  of  the  cranium  often  resembles  the  pain 
of  organic  disease.  Hence  the  mere  occurrence  of  headache  is  of  little 
significance.  Its  character  is  sometimes  suggestive,  and  still  more 
frequently  its  severity ;  but  the  chief  significance  of  pain  in  the  head 
IS  derived  from  its  associations.  For  instance,  that  which  is  excited 
only  by  use  of  the  eyes  is  often  due  to  some  error  of  ocular  refraction. 

The  pain  of  organic  disease  varies  much  in  degree.  It  is  sometimes 
intensely  severe,  and  is  usually  constant.  Paroxysmal  exacerbations 
occur,  but  the  pain  does  not  cease  during  the  intervals,  and  it  often 
prevents  sleep.  The  latter  is  an  important  characteristic,  because 
other  forms  of  headache  rarely  keep  the  patient  awake.  The  precise 
character  of  the  pain  varies  much  ;  it  may  be  dull  or  acute,  but  it  is 
almost  always  an  actual  pain.  Cephalic  sensations  other  than  pain, 
such  sensations  ac  those  of  "  pressure,"  "  weight,"  "  creeping,"  Ac, 
seldom  result  from  cyanic  disease,  while  they  are  common  in  func- 
tional disorders.  It  may  be  said,  as  a  general  rule,  that  deviation 
from  pain  in  character,  involves  also  deviation  in  significanoe ;  the  less 
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tmlj  painful  a  sensation  is,  the  less  important  is  it.  Recollection  of 
this  rule  may  saye  from  many  a  practical  error.  The  pain  of  organic 
disease  is  almost  always  increased  by  whatever  augments  the  blood- 
pressure  in  the  skull,  such  as  effort,  cough,  stooping.  In  situa- 
tion, it  may  be  general,  or  in  the  frontal  or  occipital  region,  or  in  any 
part  of  one  side.  The  disease  causing  the  pain  is  sometimes  in  the 
part  of  the  head  to  which  the  pain  is  referred,  but  there  is  a  close 
correspondence  between  the  two  only  iu  some  cases  of  disease  at  or  near 
the  surface  of  the  brain.  The  pain  from  disease  beneath  the  tentorium 
is  genenUly  felt  in  the  occiput  and  back  of  the  neck.  But  frontal 
pain  may  be  due  to  disease  anywhere  in  the  cerebral  hemispheres,  and 
has  been  known  to  result  even  from  cerebellar  disease. 

The  intra-cranial  maladies  that  cause  headache  are  for  the  most  part 
octiTe,  irritating  diseases,  such  as  inflammation,  tumour,  abscess,  and 
the  like.  If  actire  growth  and  irritation  cease,  the  pain  usually 
lessens,  and  may  even  be  no  longer  felt,  in  spite  of  the  persistence  of 
the  disease  in  a  stationary  condition.  Diseases  that  increase  intra- 
cranial [treasure  without  causing  tissue  irritation,  such  as  internal 
hydrocephalus,  may  also  cause  pain,  but  often  run  an  almost  painless 
course.  Those  facts,  together  with  the  readiness  with  which  headache 
«>ccuT8  apart  from  organic  disease,  make  it  difficult  to  give  a  satis- 
factory explanation  of  the  mechanism  by  which  the  pain  is  caused. 
We  do  not  even  know  in  what  structure  the  pain  is  really  produced. 
The  dura  mater  receives  sensory  fibres,  and  when  inflamed  may  unques- 
tionably be  the  seat  of  pain.  Only  sympathetic  fibres  have  been 
traced  into  the  pia  mater,  but  other  organs  which  receive  only  sym- 
pathetic fibres  may  be  painful  when  inflamed,  and  acute  pain  attends 
meningitis  when  the  dura  mater  is  but  little  affected.  The  cerebral 
8u1*stance  seems,  under  normal  conditions,  to  be  destitute  of  sensi- 
bility ;  but  from  this  fact  the  assumption  has  perhaps  been  too  hastily 
made  that  it  cannot  be  the  seat  of  pain  when  diseased.  It  should  be 
remembered  that  the  normal  sensibility  of  the  peritoneum  would  not 
prt^pare  us  for  the  intense  pain  of  peritonitis.  In  the  brain,  intense 
pain  may  be  caused  by  small  lesions  which  do  not  come  near  the 
surface. 

Of  the  associations  of  headache  in  organic  disease  (besides  local 
derangement  of  function)  vomiting  and  optic  neuritis  are  especially 
important.  The  vomiting  often  occurs  during  the  severer  paroxysms 
of  pain,  and  patients  sometimes  say  that  the  pain  *'  seems  to  make 
them  vomit."  The  association  with  optic  neuritis  is  also  of  great  im- 
portance, but  is  not  pathognomonic,  since  the  two  occur  together  in 
some  cases  of  ancsmia  and  of  kidney  disease.  Indeed,  pain  is  sometimes 
absent  in  diseases  in  which  it  is  usually  severe  and  almost  characteristic. 

YiSTioo. — The  word  means,  literally,  a  turning,  and  is  used  to 
designate  either  an  actual  rotation  of  the  patient,  or  a  sensation  of 
rotation,  or  a  sensation  of  movement  in  some  direction  (which  may 
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not  actually  amount  to  a  sense  of  turning),  or  a  correlated  impression 
that  other  objects  are  moving.  This  involves  a  lessened  perception  of 
the  relation  of  the  individual  to  eiternal  objects,  t.  e.  a  slight  obscu- 
ration of  consciousness.  Hence,  the  corresponding  English  word 
"  giddiness,"  and  still  more  the  loosex  term  "  dizziness,*'  are  applied 
to  a  slight  dulling  of  consciousness,  not  amounting  to  actual  loss, 
although  there  is  no  sense  oi  movement,  objective  or  subjective.  In 
pure  vertigo  there  is  nd  actual  loss  of  consciousness,  although  con- 
sciousness maj  be  obscured  at  the  height  of  an  intense  attack. 

Vertigo  is  a  frequent  symptom,  apart  from  organic  disease.  It 
results  from  uianj  causes,  and  is  therefore  described  more  fullj  in  a 
later  part  of  this  volume.  Like  headache,  it  does  not  in  itself  suggest 
intra-crauial  disease,  and  derives  its  significance  chieily  from  its  asso- 
ciations. Of  these,  vomiting  has  not  the  significance  which  it  has 
when  associated  with  headache.  Intense  giddiness,  whatever  its 
origin,  usuallj  causes  vomiting,  and  this  does  not,  therefore,  do  more 
than  emphasise  the  fact  that  the  vertigo  was  severe.  This  symptom 
may  be  caused  by  disease  in  almost  any  part  of  the  brain,  and  especially 
by  that  of  the  auditoiy  nerve.  It  is  most  common  in  lesions  of  the 
cerebellum  and  of  the  pons,  especially  at  the  side  of  the  pons,  involving 
the  middle  peduncle  of  the  cerebellum.  A  lesion  here  sometimes 
causes  not  only  a  sensation  of  turning,  but  an  actual  rotation.  When 
due  to  disease  elsewhere  it  occurs  chiefly  as  a  symptom  of  iiTitation 
as  part  of  slight  "  dischaiges."  This  association  is  seen  in  epilepsy, 
in  which  vertigo  is  frequently  the  earliest  subjective  indication  of  an 
attack,  severe  or  slight. 

Mental  Symptoms, — The  mental  functions  of  the  brain  are  fre- 
quently disturbed  in  organic  disease,  and  their  derangement  chiefly 
depends  on  disturbance  of  the  cortex.  Such  disturbance  may,  how- 
ever, be  produced  by  disease  at  a  distance,  as  well  as  by  organic 
changes  in  the  convolutions  themselves.  "With  the  much-disputed 
question  of  the  relation  of  mind  to  brain  the  physician  has  nothing  to 
do.  It  is  enough  for  him  to  recognise  that  mental  manifestations 
and  cerebral  activity  invariably  coincide,  and  that  the  character  of 
cerebral  processes  in  some  way  determines  the  character  of  mraital 
processes — in  some  way  determines  mental  states.  The  tendency  of 
advanced  psychology  in  the  present  day  is  to  keep  distinct  the  two 
series  of  phenomena.  In  the  study  of  diseases  of  the  brain  we  are 
concerned  only  with  cerebral  processes.  Unfortunately,  however,  the 
chief  terms  available  are  those  of  psychology,  and  we  are  obliged, 
therefore,  to  speak  of  mental  processes  when  all  that  we  need  to 
speak  of,  and  are,  indeed,  justified  in  speaking  of,  are  cerebral  pro- 
cesses. However  undesirable  such  a  confusion  may  be,  it  is  practically 
unavoidable. 

The  changes  which  occur  in  mental  processes,  as  a  result  of  organic 
brain  disease,  consist  for  the  most  part  in  exaltation,  perversion,  or 
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defect ;  and  these  are  often  combined.  These  changes  may  be  mani- 
fested bj  loss  of  consciousness,  by  delirium .  or  by  chronic  mental 
^lure,  and  are  also  seen,  in  a  more  restricted  form,  in  cerebral  affec- 
tions of  speech. 

Loss  or  CoHsoiousNESS. — The  highest  general  function  of  the  con- 
Tolutions  subserves  consciousness,  and  loss  of  consciousness  is  one  of 
the  most  important  and  most  frequent  symptoms  of  cerebral  disease. 
The  terms  "  conscious  "  and  ''  consciousness  "  are,  however,  used  in 
two  senses :  first,  to  signify  the  subjective  knowledge  of  the  occur- 
rence of  mental  processes ;  secondly,  to  designate  the  outward  mani- 
festations of  such  processes.  In  medical  language  the  term  is  chiefly 
employed  in  the  latter  sense.  A  patient  is  said  to  be  '*  unconscious,*' 
or  to  have  "  lost  consciousness,"  when  there  is  no  spontaneous  evi- 
dence of  mental  action,  and  none  can  be  elicited  by  sensory  stimula- 
tion. Hence  the  term  **  insensible  *'  is  often  used  in  the  same  manner. 
Another  confusion  is  introduced  by  the  frequent  relative  use  of  the 
words  "conscious  of"  in  the  sense  of  cognition  or  knowing.  Thus  a 
delirious  patient  may  be  said  to  be  unconscious  of  what  is  occurring 
around  him,  although  he  is  not  said  to  be  unconscious. 

Loss  of  consciousness  may  occur  suddenly  or  gradually,  and  may 
vary  in  degree,  as  is,  indeed,  implied  in  the  statement  that  its  onset 
may  be  graduaL  The  variation  may  be  in  the  degree  of  subjective 
consciousness,  or  in  the  external  manifestations  of  consciousness.  It 
is  to  the  latter  that  the  term  *'  partial  loss  of  consciousness"  is  com- 
monly applied,  as,  for  instance,  in  the  case  in  which  a  patient  seems 
to  be  asleep,  but  opens  his  eyes  for  a  moment  when  spoken  to,  and 
then  relapses  into  his  former  state.  Such  state  of  partial  loss  is 
sometimes  termed  "  $iupor.**  Complete  loss  of  consciousness,  in  which 
a  patient  cannot  be  roused,  is  termed  "  coma  "  if  it  is  prolonged.  In 
stupor  the  reflex  action  in  the  limbs  is  preserved,  and  may  be  in- 
creased, the  lower  centres  being  in  an  over-active  state  from  the 
deficiency  of  cerebral  control,  and  the  patient  swallows  automatically 
liquids  placed  in  the  mouth.  In  coma  the  reflex  action  in  the  limbs 
may  be  preserved,  but  it  is  often  lessened  or  lost  in  the  more  severe 
degrees,  the  depressed  condition  of  the  highest  centres  being  appa- 
rently propagated  downwards  to  the  lower.  Swallowing  is  possible 
only  in  the  less  intense  degrees  of  coma.  In  severe  cases  muscular 
tone  throughout  the  body  may  give  place  to  flaccidity,  and  myotatic 
irritability  may  be  lost.  The  pupils  may  be  widely  dilated  or  small : 
m  stupor  they  act  to  light ;  but  in  deep  coma  they  are  motionless,  and 
the  conjunctiTSD  may  be  touched  without  the  occurrence  of  any  reflex 
contraction  of  the  ey^ids.  When  the  reflex  action  of  swallowing  is 
lost,  the  palate  generally  shares  the  muscular  relaxation,  and,  moved 
by  the  respiratory  current  of  air,  causes  a  peculiar  "  stertor,"  which  is 
a  f iimiliar  indication  of  the  depth  of  coma.  Even  the  respiratory 
movementa  become  lessened,  apparently  in  consequence  of  lowered 
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activitj  of  the  respiratory  centre;  thej  become  shallow,  infrequent, 
and  sometimes  present  other  variations,  such  as  the  "  Chejne* Stokes 
rhjtbm ;  "  these  are  described  elsewhere.  The  lessened  respiratory 
movements  do  not  clear  the  air-passages  of  the  secretion  which  accu- 
mulates in  the  tubes,  and  finally  in  the  trachea,  causing  the  faiuiliar 
"rattle"  which  is  popularly  and  rightly  recognised  as  a  frequent 
harbinger  of  death. 

Loss  of  consciousness  is  the  result  of  interference  with  the 
highest  functions  of  the  brain,  those  that  are  the  most  readily 
dei*angdd,  and  it  may  be  produced  by  almost  any  one  of  the  morbid 
processes  to  which  the  brain  is  liable.  Chronic  diseases  cause  it  chiefly 
when  they  affect  a  considerable  area  of  the  cortex,  but  it  may  result 
from  sudden  lesions  in  any  part  of  the  brain;  it  is  then  termed 
**  apoplexy." 

Loss  of  consciousness  may  be  due,  however,  to  other  causes  than 
organic  disease.  It  is  one  of  the  most  common  elements  of  epileptic 
seizures,  and  also  occurs  when  the  action  of  the  nerve-cells  is  inter- 
fered with  by  an  imperfect  supply  of  blood  (as  iu  acute  anaemia  and 
syncope),  when  the  renewal  of  the  blood  is  hindered  by  mechanical 
congestion,  and  also  when  the  blood  conveys  to  the  brain  toxic 
material  that  interferes  with  the  action  of  the  nerve-cells, — material 
either  engendered  within  the  body  (as  in  urssmia),  or  entering  from 
without  (as  in  various  forms  of  poisoning). 

Apoplexy. — When  coma  comes  on  suddenly  it  is  termed  "apoplexy." 
The  word  means,  by  its  etymology,  a  striking  off,  and  was  used  by 
the  Greeks,  and  is  still  used,  to  signify  sudden  abolition  of  conscious- 
ness and  power  of  motion  ;  and  this  in  popular  English  also  is  often 
called  a  stroke.*  Cerebral  haemorrhage  being  the  most  frequent  cause 
of  this  condition,  "haemorrhage  into  the  brain"  and  "apoplexy" 
came  to  be  used  as  synonymous  expressions.  Subsequently  the 
haemorrhage  was  itself  spoken  of  as  the  "  apoplexy,"  the  word  being 
thus  used  to  designate  the  pathological  condition  causing  the  sym- 
ptoms which  it  before  epitomised.  Ultimately  it  was  applied  to  a 
similar  pathological  state  elsewhere,  and  thus  haemorrhages  into  the 
substance  of  the  lung,  the  spleen,  or  the  retina  were,  and  still  are, 
termed  pulmonary,  splenic,  or  retinal  "  apoplexies."  Such  a  use  of 
the  word  is  alike  needless,  inaccurate,  and  to  be  avoided. 

Tbe  chief  cause  of  apoplexy  is  a  sudden  organic  cerebral  lesion,  and 
^he  most  effective  is  intra-cranial  haemorrhage.  It  may  also  result 
from  laceration  of  the  brain,  from  simple  concussion,  and  also  from 
the  sudden  arrest  of  the  blood  supply  to  a  part  of  the  brain,  whether 
6y  a  clot  brought  from  a  distance  (embolism)  or  formed  at  the  spot 
(thrombosis).     It  probably  results,  in  rare  cases,  from  congestion  of 

*  We  have  here  a  relic  of  the  9pi  ritualistic  pathology  at  one  time  domiiiant. 
The  act  of  an  uin«eon  executiontT  seems  tjo  b©  supgested. 
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the  bniD,  although  far  less  frequently  than  was  commonlj  supposed.* 
A  similar  condition  may  come  on  in  tiie  old  without  any  visible  lesiou 
by  which  it  can  be  caused.  This  has  beeu  termed ''  simple  apoplexy.' 
Iq  the  old  the  brain  is  shrunkeuy  the  convolutions  are  small,  and  the 
spaces  between  them  ai*e  occupied  by  serum.  Before  this  fact  was 
recognised,  undue  importance  was  attached  to  this  serum  in  the  cases 
of  **  simple  apoplexy ;"  it  was  thought  to  be  the  cause  of  the  symptoms, 
and  the  condition  was  termed  **  serous  apoplexy,"  a  disease  that  has 
no  real  existence,  although  the  word  is  still  sometimes  to  be  heard  at 
inquests  and  to  be  seen  on  certificates  of  deatli. 

The  characteristic  feature  of  apoplexy  is  sudden  and  prolonged  loss 
of  consciousness,  not  due  to  failure  of  the  heart's  action.  The  onset 
may  be  so  sudden  that  the  patient,  without  warning,  falls  insensible, 
as  if  '*  struck  down  '*  by  some  unseen  hand.  Sometimes  it  is  attended 
with  a  convulsion.  Occasionally  it  is  slow  and  gi*adual,  occupying 
many  hours  in  development  (**  ingravescent  apoplexy  ").  The  face 
may  be  flushed  or  pale,  but  it  is  rarely  very  pale.  The  heart  and 
arteries  beat,  often  with  greater  force,  and  sometimes  less  frequently 
than  normal.  The  condition  is  that  of  coma,  already  described.  Id 
a  case  of  moderate  severity  the  reflex  action  soon  returns,  and  the 
patient,  after  a  few  hours,  presents  some  indication  of  returning  con- 
sciousness, may  make  some  movement,  and  may  open  his  eyes  when 
spoken  to.  Qn  the  other  hand,  in  severe  cases  the  coma  may  continue 
and  deepen  in  intensity,  and  the  patient  dies,  usually  from  the  inter- 
ference with  breathing  described  in  the  account  of  coma,  less  com- 
monly from  arrest  of  the  action  of  the  heart.  Occasionally  death 
occurs  at  the  end  of  an  hour  or  two,  or  even  less  (see  "  Cerebral 
Hamorrhage  "). 

It  is  not  often,  however,  that  there  is  only  this  general  loss  of  cere- 
bral function,  uniformly  distributed,  and  gradually  deepening  or 
passing  away.  Much  more  commonly  the  symptoms  of  a  local  cere- 
bral lesion  are  added  to  those  of  apoplexy.  Such  symptoms — uni- 
lateral weakness  or  convulsion — may  precede  the  loss  of  cousciousness, 
or  they  may  be  recognised  during  the  attack  by  the  indications  men- 
tioned on  p.  78.  As  recovery  takes  place,  these  sywptoms  become 
more  and  more  distinct,  and  the  patient  may  be  found  to  have  lost  the 
use  of  language. 

In  ingravescent  apoplexy  the  commencement  of  the  cerebral  mischief 
may  be  marked  by  symptoms  of  general  shock.  There  is  commonly 
pain  in  the  head,  and  there  may  be  other  local  symptoms.  In  the 
course  of  some  hours,  or  rart4y  a  day  or  two,  consciousness  gradually 
becomes  impaired,  and  coma  comes  on  and  deepens.  This  form  of 
apoplexy,  first  described  by  Abercrombie,  is  usually  due  to  a  slowly  in- 
creasingcerebral  beemorrhage;  the  local  symptoms  may  indicate  its  seat. 

*  The  possibility  of  ct>nirettive  apoplexy  hai  been  denied  on  theoretical  grounds, 
bat  the  cliuicml  eridence  of  iu  occurrence  is  strong.     See  the  chapter  on  *'iiy* 
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The  temperature  in  cerebral  apoplexy  is  at  first  lowered,  bat  tistiallj 
the  fall  is  Hiuall,  and  is  succeeded,  after  twelve  to  twentj-foar  hours, 
by  a  rise.  Its  exact  course  varies  considerably  according  to  the  cause 
of  the  apoplexy,  and  will  be  described  in  the  account  of  the  several 
lesions.  An  important  exception  to  the  initial  fall  is  presented  bj 
some  cases  of  a  sudden  lesion  of  the  pons  or  medulla,  in  which  the 
temperature  at  once  begins  to  rise,  and  may  attain  a  hyperpyrexia! 
elevation  in  the  course  of  two  or  three  hours. 

The  mechanism  by  which  apoplexy  is  immediately  produced  has 
been  much  debated.  Hie  state  was  formerly  ascribed  to  the  pressure 
exerted  by  the  clot  on  the  rest  of  the  brain,  either  influencing  directly 
the  cerebral  tissue,  or  pressing  on  and  emptying  its  capillaries 
(Niemeyer).  That  such  pressure  is  exerted  by  a  large  hssmorrhage  is 
unquestionable.  That  an  increase  of  the  intra-eranial  pressure  will 
cause  loss  of  consciousness  is  also  certain.  A  dog  becomes  unconscious 
when  there  is  a  pressure  on  the  surface  of  the  brain  equal  to  a  column 
of  mercury  130  mm.  bigh.  It  is  highly  probable  that  the  intensity 
of  apoplexy  is  due  in  part  to  this  cause.  But  this  will  not  explain 
the  occurrence  of  tbe  symptom  in  small  hsemorrhages,  by  which  no 
general  pressure  is  exerted,  or  not  more  than  is  at  once  relieved  by 
the  displacement  of  the  mobile  fluid  which  surrounds  the  vessels. 
It  will  not  explain  the  occurrence  of  apoplexy  in  laceration  of  the  brain, 
or  the  early  loss  of  consciousness  in  severe  heemorrhage,  in  which,  as 
Jaccoud  insists,  it  should,  if  merely  due  to  pressure,  be  a  late  rather 
than  an  early  symptom.  Moreover,  it  will  not  explain  the  apoplexy 
which  results  from  tbe  sudden  closure  of  a  large  vessel,  a  lesion  that 
involves  no  increase  in  the  intra-cranial  pressure.  There  can  be  little 
doubt,  from  these  considerations,  and  from  tbe  cases  in  which  there 
is  no  recognisable  brain  lesion,  that  tbe  increase  of  intra-cranial 
pressure  is  not  tbe  only,  and  perhaps  not  the  chief  causal  element. 
Apart  from  this  tbe  element  common  to  all  cases  of  apoplexy 
from  organic  disease  is  the  suddenness  of  the  lesion.  Hence  it 
has  been  generally  recognised  that  one  mechanism  of  sudden  apo- 
plexy must  be  an  arrest  of  function  in  tbe  cortex  ("  inhibition  "  in 
current  phraseology)  by  tbe  irritation  of  tbe  sudden  lesion.  The 
more  suddenly  the  lesion  is  produced,  the  more  energetic  will  be  this 
influence ;  tbe  more  gradual  the  lesion,  the  slighter  the  inhibition. 
It  may  thus  be  absent  at  tbe  onset  of  a  slow  hsemorrhage.  The 
increase  in  tbe  intra-cranial  pressure  is  effective  cbiefiy  in  htsmorrhage ; 
it  develops  gradually,  and  doubtless  intensifies  and  maintains  tlie 
coma  in  severe  cases,  and  is  tbe  reason  why  this  is  deeper  and  more 
prolonged  in  haemorrhage  than  in  vascular  occlusion.  MorfKrrer, 
pressure  is  most  effective  when  rapidly  developed.  Durot  has  shown 
tbat  compression  slowly  applied  has  to  be  ten  times  as  gieat  to 
produce  the  same  effect  as  wben  it  is  sudden.  In  slow  hsemor- 
rhai^o,  pressure  may  be  tbe  cbief  mecbanism,  but  the  amount 
of  heemorrbage  has  to  be  greater ;  and  hence  when  consdoiunK 
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it  lost  in  such  cases,  the  patient  rapidly  passes  into  a  state  of  gn  at 
danger. 

Although  apoplexy  is  merely  a  symptom,  and  not  an  independent 
disease  of  the  brain,  it  is  conycnient  to  consider  the  more  important 
elements  of  the  differential  diagnosis  of  the  condition.  From  the 
imconscioasness  due  to  cardiac  syncope,  apoplexy  is  easily  distinguished. 
In  the  former  the  heart's  action  fails,  the  pulse  is  weak  and  imper- 
ceptible, the  face  is  very  pale,  the  respiration  may  be  sighing  and 
irregular,  reflex  action  is  rarely  abolished,  and  the  sphincters  are  not 
relaxed. 

From  the  seyeral  forms  of  toxsBtnia  the  diagnosis  is  often  easy, 
sometimes  extremely  difficult,  and  often  most  important.  It  is  easy 
when,  on  the  one  hand,  the  symptoms  of  apoplexy  are  preceded  or 
aecoui])auied  by  those  of  a  local  cerebral  lesion ;  or  when,  on  the  other 
hand,  the  direct  or  circumstantial  evidence  of  poisoning  is  clear,  or 
the  symptoms  of  toxflsmia  unmistakable.  Where  there  are  no  local 
symptoms,  and  where  no  guiding  history  is  to  be  obtained,  the  dia- 
gnosis is  difficult,  but  a  correct  opinion  may  commonly  be  formed  by 
an  attentive  comparison  of  the  symptoms  present.  There  may  be,  as 
just  observed,  indirect  evidence  of  toxaemia ;  the  breath  may  smell 
ci  opium  or  alcohol;  the  urine  may  contain  albumen.  But  albu- 
minuria or  a  smell  of  S[drits  may  mislead.  Cerebral  heemorrhage 
often  occurs  after  drinking ;  spirit  is  frequently  given  to  a  person  in 
a  fit.  A  smell  of  spirit  must  therefore  only  be  allowed  weight  in  the 
absence  of  any  evidence  of  cerebral  mischief.  So,  too,  albumen  is 
always  present  in  the  urine  in  ureemia,  but  it  is  also  very  frequently 
present  in  eases  of  cerebral  haemorrhage.  Alone,  this  evidence  of 
Bnght*s  disease  is  of  little  value,  unless  there  is  general  oedema  and 
the  patient  is  young;  then  uraemia  is  more  probable  than  vascular 
de^f  neration  and  cerebral  haemorrhage.  But  with  other  symptoms 
that  indicate  uraeniio  poisoning,  albuminuria  is  conclusive.  Hence 
tht'  age  of  the  patient  is  an  important  element  in  the  diagnosis.  Late 
hfe  is  in  favour  of  brain  disease.  The  history  of  a  fall  or  blow  on  the 
head  adds  weight  to  other  symptoms  of  cerebral  mischief. 

The  character  of  the  coma  will  sometimes  guide.  In  uraemia,  and 
eommonly  in  alcoholism,  it  is  less  profound  than  in  cerebral  disease. 
The  (4Ltient  can  be  roused,  at  least  partially.  In  apoplexy,  in  opium 
poisoning,  and  in  the  most  intense  alcoholic  poisoning,  the  coma  may 
be  profound.  On  the  other  hand,  the  patient  with  cerebral  haemor- 
rhage  may  sometimes  be  roused  to  answer  questions.  This  is  still  more 
frequently  the  case  in  cerebral  softening.  Violent  struggling  is  strongly 
in  favour  of  drink.  The  mode  of  onset  is  important.  In  apoplexy  it  is 
usually  sudden  ;  in  uraemia  it  is  usually  slow.  The  uraemic  patient  be- 
comes first  drowsy,  then  comatose.  But  with  convulsions,  uraemic  coma 
may  come  on  suddenly.  The  onset  of  the  coma  of  opium  and  alcohol 
poisoning  is  also  slow.  Ingravescent  apoplexy  is  of  deliberate  onset, 
but  once  developed  a  profound  degree  of  coma  is  quickly  reached. 
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General  oonyulsions  at  the  onset  exclude  drankenness,  and  also 
opium  poisoning,  while  they  favour  ursemia.  Apoplexy  sometimes 
commences  with  a  convulsion,  and  if  the  convulsion  is  unilateral,  it 
is  strong  evidence  of  brain  disease.  Bigiditj  of  limbs,  or  local  mus- 
cular twitching  during  the  coma,  is,  if  constant  in  seat,  in  favour  of 
cerebral  mischief ;  if  variable  in  position,  it  is  in  favour  of  uraemia. 
Post- epileptic  coma  is  of  course  preceded  by  a  convulsion,  and  should 
be  borne  in  mind« 

The  state  of  the  pupils  is  alone  of  little  importance.  Oreat  oon« 
traction  occurs  in,  and  suggests  opium  poisoning,  but  it  is  also  present 
in  hsemorrhacre  into  the  pons  Varolii.  The  pupils  may  be  normal  or 
dilated  in  ursaiia,  in  alcoholic  or  opium  poisoning,  and  in  apoplexy. 
Inequality  of  pupils,  a  unilateral  symptom,  points  to  brain  mischief. 
The  retina  should  be  examined,  since  the  presence  of  albuminuric  re- 
tinitis, in  tbe  absence  of  the  signs  of  a  localised  cerebral  lesion,  points 
strongly  to  ursemia.  But  in  normal  sleep  the  pupils  are  usually  small, 
and  the  eyeballs  often  diverge  and  may  not  correspond  in  position. 

Lastly,  the  temperature  should  be  noted.  In  ursomia  there  is  per- 
sistent uniform  depression ;  in  cerebral  lesions  the  initial  depression 
is  succeeded  by  a  rise  to  a  point  above  the  normaL  But  it  should  be 
remembered  that  the  temperature  may  be  raised  in  ureemia  by  some 
local  inflammation,  such  as  pneumonia.  I  have  known  this  to  cause 
an  error  in  diagnosis.  Hence  it  is  most  important  that  the  examina- 
tion should  be  thorough. 

The  differential  diagnosis  of  the  cause  of  cerebral  apoplexy  will  be 
described  more  fully  under  the  heads  of  "  Cerebral  Congestion,** 
"  Hfiemorrhage,"  and  "  Softening."*  "  Simple  apoplexy  "  cannot  be 
diagnosed  during  life,  since  freedom  from  the  symptoms  of  a  local 
lesion  does  not  afford  ground  for  inferring  that  there  is  no  such  lesion. 
The  prognosis  and  treatment  of  the  condition  are  those  of  the  lesioxui 
causing  it,  and  are  described  in  the  account  of  those  diseases. 

Delibixtm. — Instead  of  arrest  of  the  manifestation  of  mental  pro- 
cesses these  may  be  perverted,  and  the  perversion  may  be  manifested 
in  speech  or  action.     This  condition  is  termed  delirium. 

The  characteristic  of  healthy  mental  processes  is  that  they  are  in 
harmony  with  the  actual  sensory  impressions  of  the  present  or  with 
the  memory  of  those  of  the  past.  In  delirium  this  concord  is  lost. 
Mental  processes  cease  to  correspond  to  reality.  There  are  false  ideas 
— "  delusions  ;"  or  sensory  images  arise  without  sensory  impressions 
— "  hallucinations ;"  or  actual  sensory  impressions  excite  erroneous 
sensory  images — "  illusions,"  which  may  or  may  not  seem  to  the  patient 
to  be  true.f    The  condition  of  delirium  is  essentially  the  same  as  that 

*  A  reader  wlio  desires  a  description  of  the  general  diagnofif  of  the  cmho  of 
apoplexy  will  find  it  in  my  lectures  on  '  Diagnosis  of  Diseases  of  the  Brain.' 

t  These  three  terms  liavo  been  variously  used  by  diileront  writers  OQ  mental 
disease,  and  the  resulting  contusion  has  been  increased  by  still  greater  variety  of 
use  in  non-medical  writings,  and  of  definition  in  dictionaries.     The  term  ** illuaioii  ** 
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which  coDstitntes  insanitj,  bat  the  term  **  delirinm  **  is  usuiillj  con- 
fined to  the  acute  mental  derangement  that  occurs  as  a  consequence 
of  organic  brain  disease,  of  pyrexia,  of  tozsemic  conditions,  or  of  inani- 
tion. In  these  conditions  the  disease  of  which  it  is  a  symptom  is 
otherwise  recognisable.  The  similar  mental  state  which  occurs  apart 
from  these  conditions,  and  which  constitutes  the  sole  evidence  of 
disease,  is  regarded  as  "insanity."  Delirium  is  due  to  brain  disease 
mach  less  frequently  than  to  tozasmic  states. 

Dtflirium  may  be  *'  quiet "  or  *'  active,"  In  quiet  delirium  there 
are  delusioos  and  hallucinations  (especially  of  sight)  which  dominate 
the  patient's  ideas.  He  does  not  recognise  his  friends,  mistakes 
inanimate  objects  for  persons,  animals,  &c.,  and  often  talks  almost 
continuously,  but  usually  in  a  low  monotonous  voice,  with  words 
im{ierfectly  finished,  so  that  considerable  attention  may  be  needed  to 
ascertain  what  is  said — a  condition  which  is  aptly  termed  '*low, 
muttering  delirium."  On  the  other  hand,  in  "  active  delirium  "  the 
patient  tries  to  act  according  to  his  erroneous  ideas ;  he  may  insist  on 
getting  out  of  bed,  going  downstairs  or  out  of  doors,  and  may  even, 
under  the  guidance  of  some  delusion,  jump  out  of  a  window,  or 
commit  suicide  in  some  other  way. 

Although  the  general  elements  of  delirium  are  identical  with  those 
of  the  mental  derangement  termed  insanity,  yet  certain  common 
features  of  insanity  are  rarely  seen  in  delirium.  Such  are  the 
extreme  and  persistent  emotional  depression  of  melancholia,  the 
exaggeration  of  idea  which  characterises  some  cases  of  general  para- 
lysis of  the  insane,  the  outrageous  delusions  of  personal  identity  met 
with  in  the  latter  and  in  some  cases  of  chronic  insanity ;  and,  lastly, 
the  rhetorical  loquacity  of  acute  mania  is,  to  say  the  least,  extremely 
rare  in  symptomatic  delirium. 

Among  organic  brain  diseases  that  cause  this  symptom,  the  most 
frequent  are  meningitis,  cerebritis,  tumours,  multiple  or  extensive 
softening,  and  multiple  or  diffuse  degeneration  (e.  g,  scleroses). 

is  widelj  ased«  and  b  certainly  needed,  to  ezprcsa  crroneons  tentory  conceptions  in 
which  the  error  depends  on  the  nature  of  the  sense  impression  itself,  and  is  or  maj 
he  reortgnised.  Thiie  the  impression  of  relief  in  the  stereoscopic  image  is  an  illasion. 
It  is  mainly  in  this  sense  that  the  word  has  heen  uiade  hy  Sully  the  title  of  a  hook 
('  Illasions/  Intemat.  Scientific  Series).  In  this  sense  the  word  was  used  hy  Bacon 
and  hy  Pope,  and  the  use  corresponds  with  the  original  meaning  of  the  word,  '^a 
deception."  If  used  in  connection  with  morhid  mcntul  states  it  should  he  confined 
to  false  ideas  and  images,  the  falseness  of  which  the  patient  recognises ;  for  these 
a  word  is  needed,  and  some  writers  have  thus  limited  it.  *'  Hallucination  "  hy  its 
derivation  is  associated  with  mental  disease,  and  may  conveniently  he  restricted,  as 
was  sufrgceted  hy  Esqnirol,  to  "sensations  perceived  at  a  time  when  there  are  no 
a^'propriate  external  objects  to  excite  them."  This  also  is  not  inconbistcnt  with  old 
maafre  *  If  vision  he  aboliKhed,  it  is  called  eacHcu,  or  blindness ;  if  depraved  and 
reivivfls  its  object*  erroncouHly,  kallMcinaliom*'  (Sir  J.  Brown/  Vulgar  Eirur^,'  1640). 
The  use  of  "delusion"  to  designate  erroneons  ide:is,  and  not  merely  en\)nrous 
■eiuor>  perceptions,  also  af^rees  with  the  common  use  of  the  word,  but  it  is  a  term 
of  more  genoral  application  than  the  others. 
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There  is  little  in  the  mere  character  of  the  delirium  to  indicate 
trhieh  of  its  many  causes  is  at  work.  In  toxic  delirium,  espeeiallj 
that  due  to  acute  alcoholism,  there  is  often  conspicuous  tremor  of  th« 
hands  and  face,  and  there  are  usually  the  visual  hallucinations  that 
have  furnished  a  familiar  metaphor  by  which  it  is  popularly  known. 
Chronic  alcoholic  delirium  may  present  none  of  these  characteristics. 
The  chief  difficulty  is  the  distinction  between  the  delirium  due  to 
pyrexia,  and  that  symptomatic  of  organic  brain  disease.  If  delirium 
is  the  sole  nerTOUs  symptom,  it  can  only  be  accepted  as  evidence  of 
brain  disease  when  the  temperature  is  normal,  or  at  least  is  not 
raised  more  than  one  or  two  degrees.  Those  who  have  indulged 
<  xcessively  in  alcohol  may  indeed  be  rendered  delirious  bj  a  slight 
degree  of  pyrexia,  and  the  delirium  is  then  of  complex  origin ;  but  in 
tbe  sol>er,  pyrexial  delirium  scarcely  ever  occurs  unless  the  tempera- 
ture exceeds  101°.  In  tbe  presence,  therefore,  of  sufficient  fever  to 
account  for  delirium,  we  are  not  justified  in  assigning  it  to  a  primary 
disease  of  the  brain  unlcMSs  other  symptoms  of  such  disease  are  present. 
These  may  be  extremely  varied  in  character,  but  one  of  the  most  im- 
portant is  headache.  As  Sir  William  Jenner  insisted  forty  years 
ago,  the  headache  of  fever  ceases,  as  a  rule,  when  the  delirium  comes 
on,  and  if  the  two  co-exist  there  is  probably  encephalic  disease. 
Other  significant  symptoms  are  persistent  vomiting,  spasm  or  rigidity 
in  limbs  or  neck,  inequality  of  pupil,  strabismus  or  diplopia,  and 
optic  neuritis.  Optic  neuritis  now  and  then  succeeds  an  acute  specific 
fever  (especially  typhoid  and  scarlet  fevers),  but  it  does  not  come  on 
during  the  height  of  the  disease.  In  other  cases  the  early  symptoms 
of  the  disease  afford  important  help  in  estimating  the  significance  of 
delirium.  If  delirium  distinctly  precedes  fever,  it  has  evidently  the 
same  siirnificance  as  if  it  exists  alone.  If  it  succeeds  a  period  of  initisl 
unconsciousness,  or  a  convulsion,  we  are  justified  in  assigning  to  it  a 
primaiy  intra-cranial  cause.  The  only  exception  is  in  tbe  case  of 
acute  specific  diseases  in  children,  in  which  a  convulsion  may  occur 
at  the  onset ;  but  the  nature  of  such  cases  is  usually  clear. 

Obvious  as  these  rules  may  seem,  it  is  difficult  to  exaggerate  their 
practical  importance.  The  neglect  of  them  has  been,  and  still  is,  a 
frequent  source  of  error.  In  many  instances,  typhoid  fever,  or 
catarrhal  febricula  in  children,  has  been  thought  to  be  tubercular 
meningitis,  because  undue  weight  had  been  assigned  to  the  delirium. 
Grosser  errors,  indeed,  are  not  unknown.  On  the  other  hand,  care 
should  be  taken  to  avoid  the  opposite  mistake.  The  combination  of 
delirium  and  pyrexia  must  not  be  accepted  as  evidence  of  the  general 
nature  of  the  malady  until  tbe  observer  is  satisfied  that  there  are  no 
symptoms  of  nerve  disturbance  for  which  a  blood-state  will  not 
account.  The  records  of  every  fever  hospital  will  show  how  often 
acute  brain  disease  has  been  mistaken  for  a  specific  fever,  because  the 
pyrexia  has  been  allowed  to  obscure  the  significance  of  other  indica- 
tions of  nerve  disturbance. 
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Simple  vshtal  tailubs  is  indicated  first  and  cbiefij  by  defect  of 
mt-mary^  **  amnesia "  in  the  widest  sense  of  the  word.  There  is  a 
physical  side  to  memory  as  to  other  mental  processes.  All  functional 
action  of  nerre- elements  is  attended  by  molecular  changes  in  them, 
and  nerer  leaves  their  nutrition  in  exactly  the  same  condition  as 
before.  A  state  is  left,  for  a  time,  in  which  the  game  functional 
action  occurs  more  readily ;  there  is  a  diminution  of  resistance  in  the 
combination  of  nerve-elements  concerned,  and  this  residual  disposi- 
tion is  increased  by  repetition.  This  constitutes  the  basis  of  motor 
training,  in  which  facility  in  performing  complex  actions  is  acquired 
by  practice.  Such  actions  are  learned  by  a  sort  of  motor  memory, 
which  enters  but  little  into  the  region  of  consciousness.  A  similar 
condition  appears  to  constitute  the  physical  basis  of  memory,  pro- 
perly so  called.  During  yarious  mental  processes,  combinations  of 
nerre-cells  are  in  action,  which  differ  according  to  the  diversity  of 
these  processes ;  and  the  residual  disposition  to  act  in  the  same  way» 
in  the  same  combination  and  degree,  renders  possible  a  perfect  reviyal 
of  the  original  actifity,  and  on  the  side  of  mind  a  memory  of  a  past 
image. 

Thus  there  is  probably  no  sj^ecial  fnculty  of  memory,  physical  or 
psychical,  apart  from  the  general  cerebral  and  intellectual  processes. 
There  is,  however,  or  seems  to  us  to  be,  a  peculiar  power  of  voluntary 
revival  of  these  processes,  which  is  popularly  termed  "  recollection," 
and  for  which  we  have  no  better  scientific  name. 

The  diseases  of  the  brain  that  affect  memory  are  extremely  numerous, 
and  comprehend  general  impairment  of  cerebral  nutrition,  as  by  an 
acute  fever,  severe  mental  shock,  and  especially  peculiar  functional 
conditions,  such  as  the  trance  state  of  hysteria.*  It  is  affected 
also  by  organic  diseases  that  damage  the  nutrition  of  the  cortex,  as 
meningitis,  extensive  local  lesions,  hsemorrhage,  softening,  tumour ; 
these  often  indirectly  impair  the  function  of  a  more  extensive  area 
than  is  structurally  damaged.  Loss  of  memory  results  also  from 
various  degenerative  processes,  which  are  for  the  most  part  classed  as 
forms  of  insanity,  e.g.  senile  dementia  and  general  paralysis  of  the 
insane. 

The  defect  may  be  seen  onlv  in  the  inability  to  retain  new  impres- 
sions, although  those  acquired  up  to  the  time  of  the  commencement 
of  the  symptoms  may  be  preserved.  More  frequently  the  loss  is 
retrospective  as  well  as  present,  and  it  is  usually  the  later  processes 
that  cannot  be  revived,  the  recent,  not  the  remote,  past  that  is  for- 
gotten. The  loss  may  extend  back  for  a  few  days,  or  for  months  or 
years.  This  is  often  seen  in  degenerative  diseases  of  the  brain ;  in 
senile  amnesia,  for  instance,  the  events  of  early  life  may  be  vividly 
remembered,  and  those  of  later  years  be  lost,  and  thus  we  have  the 
anomaly  that  *'the  new  perishes,  the  old  endures"   (Bibot).    A 

•  S«Tcnl  rem^irlcablo  cuet  of  complete  loss  of  memory  after  inch  attacks  have 
recorded  (tee  Carpenter, '  Brain,'  voL  i). 
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clergyman  once  came  under  my  notice  who  had  lost  all  memory  of 
the  last  twenty  years  of  his  life,  and  maintaioed,  with  consistent 
perversity,  that  his  age,  length  of  parish  work,  &c,,  were  just  twenty 
years  less  tban  they  really  were.  In  rare  cases,  in  which  lost  memory 
has  been  regained,  recovery  has  occurred  in  the  reverse  order,  from 
the  past  towards  the  present.  Thus  a  man,  after  an  accident,  had 
forgotten  entirely  the  events  of  the  three  preceding  days,  and  each 
day  was  successively  remembered  until,  at  last,  the  accident  itself 
was  recalled.*  It  is  said  that  in  the  loss  of  memory  the  more  special 
acquisitions  are  first  lost,  the  most  general  are  preserved  longest. 
This  is  best  seen  in  the  case  of  words,  among  which  proper  names 
are  first  lost  and  then  nouns,  and  then  names  of  qualities.  In  more 
general  loss  of  memory  the  order  is  difficult  to  trace.  Loss  of  memory 
is  sometimes  partial,  i.e.  there  is  considerable  or  complete  loss  of 
some  class  of  ideas,  as,  for  instance,  of  a  foreign  language.  These 
cases,  although  curious,  are  of  little  interest  from  a  medical  point  of 
view. 

Another  svmptom  of  mental  failure,  with  which  indeed  the  loss  of 
memory  is  closely  connected,  is  deficient  power  of  attention — that  is, 
the  deficient  power  of  exclu<ling  from  the  domain  of  consciousness  all 
but  one  subject.  This  is  often  mistaken  for  failure  of  memory :  in 
hypochondriasis,  for  instauce,  there  is  often  thought  to  be  defect  of 
memory  when  there  is  only  defective  use  of  memory  owing  to  inability 
to  exclude  from  consciousness  the  physical  sensations,  ^c.,  that 
distress  the  patient.  Closely  connected  with  loss  of  memory  is  inco- 
herence of  ideas.  Instead  of  the  definite  sequence  of  mental  pro- 
cesses  that  we  recognise  as  normal,  one  mental  image  excites  another 
by  some  accidental  association  (as  word-resemblance),  which  would 
be,  in  health,  subordinated  to  logical  sequence.  Often  the  connec- 
tions that  determine  the  morbid  sequence  are  so  subtle  as  to  evade 
detection.  This  incoherence  of  idea  is  portrayed  in  language.  It  is 
conspicuous  in  delirium,  and  is  also  frequent  in  simple  mental  failure. 

Defects  in  the  moral  sense  are  also  common  symptoms  of  mental 
failure,  although  not  always  present.  A  slight  defect  may  show  itself 
only  in  a  want  of  sense  of  propriety.  Such  defects  are  relatire 
rather  than  absolute,  and  must  be  measured  by  their  deviation  from 
the  normal  conduct  of  the  individual.  Many  actions — such,  for 
instance,  as  spitting  about  a  room — would  be  more  distinctly  patho* 
logical  in  a  man  of  refinement  than  in  an  ill-mannered  man  of  the 
lower  classes.  Some  actions  are  unequivocal  in  their  significance,  as 
when  a  patient  deliberately  micturates  on  the  floor,  or  exposes  himself 
indecently,  without  perceiving  the  impropriety  of  the  action.  Urine 
and  stools  are  often  passed  into  the  bed,  in  cases  of  brain  disease,  in 
consequence  of  mental  failure,  when  there  is  no  incompetence  of  the 
8j)hincter8.  This  always  indicates  a  considerable  depth  of  meutiil 
change,  often  much  greater  than  aj^pears  on  the  surface.  Hence  \h% 
•  Kdmpfcn,  quoted  by  Uibot, '  Disease  of  Memory,'  p.  123. 
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svmptom  is  of  grare  mgnificance,  and  always  of  sucli  practical  impor- 
tance that  its  significance  cannot  be  too  strongly  insisted  on. 

Another  class  of  actions  which  result  from  mental  defect  are 
njffences  against  morality  and  propriety,  and  tliese  often  seem  to 
depend  less  on  want  of  knowledge  of  the  nature  of  the  action,  than 
on  the  absence  of  motive  to  avoid  it.  They  occur  chiefly  in  the  defi- 
nitely "  insane,"  rather  than  in  the  subjects  of  organic  brain  disease. 

It  is  important  to  note  that  in  children  with  slight  mental  defect 
the  absence  of  natural  shyness,  and  the  difficulty  of  producing  any 
deterrent  sense  of  wrong  or  shame,  often  afford  more  conspicuous 
indications  of  the  mental  deficiency  than  actual  lack  of  intellectual 
processes.  The  children  are  unabashed  by  the  presence  of  strangers, 
and  are  disobedient,  miscbierous,  meddlesome,  wantonly  injuring 
their  playthings,  and  even  their  playmates.  The  absence  of  shyness 
oiten  leads  to  a  pseudo-precocity  which  fond  parents  take  to  be  the 
dawn  of  genius. 

ArFECTioNs  OF  SpBBCE.^ — Speech  is  deranged  in  various  ways  by 
disease  of  the  brain.  The  [>rocess  of  articulation  is  immediately 
influenced  by  a  mechanism  of  nerve-nuclei  situated  in  the  pons  and 
medulla,  but  these  are  excited  to  action  by  centres  in  the  cerebral 
cortex.  Thus  there  are  higher  and  lower  nervous  mechanisms;  the 
former  is  cerebral,  the  latter  bulbar.  Wh^n  there  is  disease  of  the 
lower  mechanism,  the  elements  of  speech  are  correct  in  number  and 
order,  but  their  form  is  imperfect ;  there  is  defective  articulation.  In 
disease  of  the  higher  mechanism  the  form  of  the  elements  of  speech  may 
be  correct,  but  they  are  defective  in  number  and  arrangement.  There 
is,  howt^ver,  one  condition  in  which  disease  of  the  cerebrum  interferes 
with  articulation, — when  the  disease  involves  the  structures  concerned 
in  both  hemispheres.  One-sided  disease,  either  of  the  cortex  of  the 
brain  or  the  path  from  it,  may  interfere  with  articulation  for  a  time, 
but  the  loss  soon  passes  away,  because  it  is  soon  compensated  by  the 
other  hemisphere.  The  most  important  movements  are  bilateral,  and, 
like  other  bilateral  movements,  can  be  excited  from  either  hemisphere. 
Bat  symmetrical  disease  of  both  hemispheres,  if  it  involves  the  centres 
or  paths  for  the  muscles  concerned  in  speech,  may  permanently  derange 
or  abolish  articulation.     The  condition  is  termed  '*  pseudo-bulbar 

*  The  most  important  writing  on  the  subject  of  defects  of  speech  are  thof«c  of 
Trousseati  in  hi*  'Clinique  mi^lieale'  (lect.  viii,  p.  218,  of  Hazire's  translation); 
B»«txan,  *M.d.-Chir.  Hcv.,'  January  and  April,  18G9;  Broadbent,  <Med.-Chir. 
Trans^'  1872.  vol.  Iv;  Bat(>man,  "On  Aphasia,'  London,  1870,  2nd  edit.,  1801  (a 
tbongbtfol  and  comprebensiTe  treHtise);  Hugiilings  Jackson,  in  many  places,  bat 
•specially  in  'Brain,'  vols,  i  and  ii;  Wernicke,  '  Dcr  Aphasische  Syniptomen* 
CompUz,'  Hrvslan,  1874;  Knssmaurs  article  in  Ziemssen's  '  Cyclopasdia '  (vol.  xiv 
of  th9  American  tranklation) ;  and,  during  the  last  five  years,  a  series  of  writers 
too  Bameroaa  to  mention,  the  most  important  of  wbose  papers  will  be  found  pub- 
.i»bed  or  abstracted  in  the  ' Neurologischea  Centralblatt '  and  'Cent.  fUr  Nerven* 
iMrilkvode.' 
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paralysis/'  from  the  close  resemblance  whioh  it  bears  to  the  effect  of 
disease  of  the  medulla. 

Defbots  of  Abticulatioit. — TheobaDges  in  articulation  that  result 
from  disease  of  the  medulla  and  lower  part  of  the  pons,  rarj  from  a 
slight  imperfection  to  a  loss  so  complete  as  to  leave  onlj  laryngeal 
tones  to  represent  articulate  speech.  This  defect  is  termed  anarthria 
or  dysarthria.  Considerable  loss  is  usually  associated  with  obvious 
palsy  of  the  parts  concerned  in  articulation.  The  most  important 
effects  of  such  definite  paralysis  are  these:  in  paralysis  of  the  lips 
the  labial  consonants,  which  depend  on  precise  closure  of  the  lips,  are 
defective ;  p,  5,  and  m  are  transformed  into/ and  v.  In  palsy  of  the 
tongue  the  linguals  I  and  i  are  imperfectly  pronounced,  and  tend  to 
become  y  and  th.  Palsy  of  the  palate  not  only  gives  an  undue  nasal 
resonance  to  the  voice,  but  impairs  the  pronunciation  of  the  explosive 
labials  p  and  &,  because  the  patency  of  the  nares  prevents  the  needful 
compression  of  the  air  in  the  mouth ;  and  these  explosives  are,  there* 
'  fore,  transformed  into  the  continuous  labial  m. 

In  slighter  and  less  defined  disease  of  the  bulbar  mechanism,  ter- 
minal or  subordinate  consonants  and  syllables  are  imperfectly  pro- 
nounced, irrespective  of  their  character,  and  are  often  run  together 
or  elided  in  what  is  termed '' confluent "  or  *'elisive"  articulation. 
Sometimes  consonants  that  require  delicately  adjusted  muscular  action 
are  omitted,  or  easier  sounds  are  substituted,  and  occasionally  con- 
sonants are  unintentionally  repeated.  The  r  is  especially  a  source  of 
stumbling  to  these  patients ;  and  words  or  sentences  containing  this 
consonant  are  often  employed  as  tests,  a.  g.  **  extraordinarily," 
"  artillery."  In  other  cases,  again,  syllables  are  unduly  separated,  in 
what  has  been  termed  *•  staccato  "  or  '*  scanning  utterance.** 

CsBEBSAL  Defects. — The  defects  of  speech  that  result  from  dis- 
ease of  the  cerebral  hemisphere — defects  not  of  articulation,  but  of 
the  elements  of  speech — are  now  known  by  the  name  ap^nok  The 
word  has  become  current  as  a  general  designation  for  various  forms 
of  defect,  manifested  in  the  various  modes  of  expression,  just  as  tlie 
analogous  word  "  ansemia  "  is  applied  to  various  forms  of  deficiency  of 
blood.*  The  word  owes  its  currency  to  Trousseau,  who  summoned  it 
from  a  slumber  of  two  thousand  years^f  as  a  substitute  for  the  term 

*  The  inaccamcy  of  applying  an  absolute  negation  to  a  partial  effect  hat  led  is 
the  suggestion  of  *'  dysphasia  **  as  a  substitute.  The  tenn  does  not, 
seem  likely  to  come  into  use,  a  matter  for  little  regret,  since  the  word  has 
the  merit  of  unimpeachable  exactness,  and  it  has  an  onfortnnate  reaemhlanee  is 
sound  to  "  dysphagia." 

t  Trousseau  seems  to  have  been  unaware  of  the  antiquity  of  the  word.  It  was 
apparently  "  inveuted"  for  him,  in  1861,  by  a  Greek,  M.  Chrysaphis  (see  Tronsiaan't 
*  Clinique  mid.,*  lect.  Ixi,  and  the  foot-note  at  p.  218  of  Bazire's  translation).  Tha 
history  of  the  more  important  steps  in  the  discovery  of  the  cerebral  relations  of 
speech  is  briefly  this.  The  faculty  of  language  was  first  attributed  to  the  fronlal 
lobes  by  Bouillaud  in  1825,  and  to  the  left  hemisphere,  near  the  island  of  Bell,  by 
Dax  in  1836.    The  title  of  Dax's  paper  is  worth  pre:»erving.    It  was  "  Lesions  of  Um 
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aphemia^  with  which  Broca  had  in  turn  displaced  the  alalia  of  Lordat. 
**  Apbemia  **  is  sometimes  still  employed  in  a  restricted  application  to 
articulate  speech.* 

The  subject  abounds  in  difficulty,  arising  partly  from  its  complexity 
and  partly  from  the  uncertainty  dne  to  a  deficiency  of  facts,  and  the 
obscurity  produced  by  a  redundance  of  theory.  Precise  knowledge  of 
the  effects  of  local  disease  on  the  various  relations  of  language  is 
scanty,  and  the  possible  interpretations  of  the  conditions  observed 
during  life  are  numerous.  The  clinical  facts  may  be  and  have  been 
Tariously  explained  ;  and  it  is  almost  startling  to  find»  when  we  come 
to  weigh  the  evidence,  bow  small  is  the  ground  on  which  some  theories 
are  based,  and  how  much  deficiency  of  fact  a  clear  diagram  may  hide. 
Hence  an  attempt  to  state  the  definite  knowledge  we  possess  may 
teem  to  be  at  once  meagre  in  scope  and  hesitating  in  assertion.  But 
if  the  certain  knowledge  is  insufficient  to  enable  us  to  explain  all  the 
complex  phenomena,  it  furnishes  a  definite  starting-place  from  which 
to  iuTOstigate  them  ;  and  if  the  obscurity  is  recognised,  we  may  be 
Htyed  at  least  from  misplaced  confidence.  Hypotheses  unfortunately 
cannot  be  altogether  avoided,  but  it  is  desirable  that  they  should  be 
simple  in  nature  and  restricted  in  use  until  more  facts  have  been 
ascertained. 

Speech-processes  in  the  cortex  of  the  brain  are  sensory  and  motor. 
By  the  former  language  is  received,  and  by  the  latter  it  is  uttered. 
These  processes  go  on  chiefly  in  the  left  hemisphere  in  right-handed 
persons,  but  in  those  who  are  left-handed  the  processes  go  on  in  the 
right  hemisphere,  and  this  even  when  the  patient  uses  for  writing  not 
the  left  hand  but  the  right.  There  are,  however,  similar  structures  in 
each  hemisphere,  and  if  those  on  the  left  side  are  destroyed,  the  cor- 
responding parts  of  the  right  hemisphere  may  take  on  the  lost  func- 
tion, and  the  symptoms  of  the  loss  may  slowly  pass  away.  The  proof 
of  this  is  that,  in  several  cases  of  this  character,  a  fresh  lesion  in  the 
right  hemisphere  has  destroyed  the  reacquired  power,  and  there  has 
then  been  no  recovery.  It  is  probable,  moreover,  as  we  shall  presently 
see,  that  the  right  hemisphere  normally  takes  some  part  in  speech- 
processes,  and  that  the  part  it  takes  varies  in  difft;rent  persons  and  at 
different  periods  of  life.  Loss  of  speech  from  disease  of  the  left 
hemisphere  is,  as  a  rule,  quickly  recovered  from  in  children  by  the 
compensatory  use  of  the  right  hemisphere ;  a  similar  recovery  takes 
place  in  some  adults  more  readily  than  in  others,  and  in  some  it  does 
not  take  place  at  all.  If  such  compensation  occurs — and  the  occur- 
rence is  unquestionable — it  is  evident  that  very  soon  after  the  left 

Left  Half  of  the  Brmin  coinciding  with  Loss  of  Memory  of  the  Sigrns  of  Thought." 
Thm  fancUon  was  forther  limited  to  the  third  frontal  by  Broca  in  1861.  The  local- 
iiation  of  the  aaditory  centrv  in  the  first  temporal  is  due  to  Meynert  and  Wernicke^ 
and  to  the  latter  belongs  also  the  credit  of  the  localliuition  of  word-deafness  to  this 
region  of  the  left  hamisphere. 

*  **  Aphemia "  was  rejected  hy  Troosseao  and  hy  Broca  himsrif,  at  the  incfanoe 
«#  Littrcy  because  its  Greek  ug-uificance  'u  not  " speechlessness"  but  " iniamy." 
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hemispliere  baa  lost  some  of  its  function,  the  rin^ht  bemispbere  must 
begiu  to  co-operate  with  it  in  effecting  the  speech  that  quickly  returns. 
Such  co-operation,  admitted  when  the  damage  is  great,  probably 
occurs  also  when  the  damage  is  partial  It  is  evident  that  we  have 
here  an  element  of  great  uncertainty.  If  the  actual  lesion  is  not 
known,  we  cannot  be  sure  to  what  extent  the  speech-processes  that 
return,  and  therefore  the  disorder  they  present,  are  to  be  ascribed  to 
the  left  hemisphere  or  to  both  hemispheres ;  and  we  must  incur  some 
error,  and  it  may  be  great  error,  if  we  fix  onr  attention  exclusively  on 
the  left  liemisphere.     Examples  of  this  will  be  manifest  as  we  proceed. 

The  sensory  relations  of  speech  are  with  hearing  and  sight,  and 
also,  in  blind  persons,  with  touch.  The  relation  to  the  sense  of 
hearing  is  the  most  important ;  it  is  the  first  speech  relation  to  be 
developed  in  the  child,  who  can  understand  many  words  before  he 
can  utter  one ;  it  seems  to  lead  in  the  subjective  revival  of  speech- 
processes  which  we  call  "  recollecting  words."  The  part  of  the  brain 
concerned  in  the  auditory  perception  of  words  is  the  posterior  half  of 
the  first  temporal  convolution  on  the  left  side.  It  is  apparently  the 
auditory  centre  itself,  at  least  structures  at  present  inseparable  from 
this  centre  If  this  region  is  diseased  on  either  side,  there  is  often 
transient  deafness  in  the  opposite  ear  (see  p.  24) ;  and  if  on  the  left 
side,  there  is  usually  persistent  inability  to  understand  the  meaning 
of  words,  although  they  are  still  heard  as  sounds.  This  condition 
causes  considerable  derangement  of  speech.  It  was  first  described 
by  Dr.  Bastian,  and  accurately  refeiTed  by  him  to  destruction  of  the 
"  auditory  perceptive  centre."  Wernicke,  to  whom  belongs  the  credit 
ot  discovering  the  precise  seat  of  the  disease  that  causes  the  sym- 
ptom,* proposed  for  the  disturbance  of  speech  the  term  tensory 
aphasia,  and  Knssmaul  afterwards  called  the  loss  word-deafnesM.  The 
lv>ss  is  now  generally  known  by  the  latter  term,  and  the  former  it 
applied  to  the  general  disorder  of  the  use  (»f  words  that  results.  The 
dependence  of  this  symptom  on  disease  of  the  first  temporal  convolu- 
tion is  well  established.  This  part  was  diseased  in  every  one  of 
seventeen  cases  collected  by  Sepelli.f 

The  part  of  the  brain  concerned  in  the  perception  of  miual  word- 
sjmbols  seems  to  be  in  the  lower  and  hinder  part  of  the  parietal  lobe, 
also  on  the  left  side  of  the  brain,  apparently  including  the  region 
rather  vagutly  described  as  that  of  the  "  angular  gyrus."  Disease 
of  this  part  has  caused  inability  to  road  even  the  simplest  word,  a 
condition  that  has  been  termed  "  word-blindness  "  (see  p.  5).  Of  the 
cases  collected  by  Sepelli,  in  each  one  in  which  word- blindness  co- 
existed with  word-deafness  the  disease  extended  into  this  part  of  the 
I>arietiil  lobe.  This  region,  as  we  have  seen  (p.  22),  is  probably  the 
seat  of  the  **  higher  visual  centre,"  and  transient  "mind-blindness" 

•  '  Die  Aplm  sisclie  Symp?omen-CompU»x,*  1874^  a  work  of  remarkable  alulity. 
t  St'pt'Ili,  <  Iiivi8ta  Sper.  di  Fren.,'  188^  p.  94  (lee  also  Amidon,  <New  Tork 
Med.  Journal,'  January,  1885). 
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has  been  catued  hj  its  disease,  {.  s.  an  inabilitj  to  recognise  not  only 
words,  but  objects  also.  Such  mind-blindness  has  also  occurred  in  a 
few  eases  as  a  persistent  symptom,  but  we  are  not  sure  whether  it 
then  depends  on  a  unilateral  lesion  or  on  bilateral  symmetrical  disease 
(see  **  AfEections  of  Vision  ").  The  extent  and  degree  to  which  visual 
word -processes  take  part  in  the  phenomena  of  ordinary  speech 
probably  vary  much,  according  to  the  education  of  the  individual, 
among  other  conditions.  Their  reality  is  readily  evident  on  self-obser- 
vation,  and  is  demonstrated  only  too  clearly  by  cases  in  which  the  loss 
of  the  auditory  and  motor  word- processes  (physical  memories)  leaves 
the  patient  unduly  dependent  on  those  connected  with  sight,  or  con- 
Tersely,  in  which  the  loss  of  the  last  alone  has  given  rise  to  a  peculiar 
train  of  disturbances  of  speech.  These  are  rare,  but  some  instances 
have  been  lately  studied  and  described  under  the  term  ^'vistidl 
apkasia,"^  The  symptoms  of  this  condition,  supposed  to  be  produced 
especially  by  disease  of  the  cortical  visual  centre  or  of  the  fibres  con- 
necting it  with  the  motor  speech-centre,  are  these  : — defect  in  the  right 
halves  of  the  visual  field,  inability  to  read  (alexia)  or  write  (agraphia), 
and  inability  to  name  objects  after  looking  at  them,  although  they 
can  be  named  ft  the  patient  is  allowed  to  touch  and  handle  them. 
But  they  will  no  doubt  be  influenced  by  tbe  degree  of  education  of 
the  patient,  and  also  by  the  nature  of  tbe  speech-process  for  wbich 
they  are  employed  (see  also  p.  119).  The  pure  visual  difficulty  must 
be  distinguished  from  that  of  writing  with  which  it  may  be  combined. 
Further,  the  crossed  amblyopia,  which  results  from  extensive  disease 
in  this  part,  has  not  often  been  recognised  in  cases  of  impairment  of 
visual  word-processes.  The  speech-defect  interferes  with  the  detection 
of  the  visual  loss,  and  it  may  be  that  word-processes  are  related  to  only 
a  part  of  the  region  that  has  to  do  with  vision.  It  must,  however,  be 
noted — and  the  fact  very  much  increases  tbe  difficulty  of  the  subject 
— that  inability  to  read  does  not  prove  disease  of  this  part  in  the  same 
wmy  as  inability  to  understand  heard  words  proves  disease  of  the  first 
temporal.  The  mechanism  of  reading  is  complex,  and,  as  we  shall 
see,  it  may  be  deranged  indirectly. 

Motor  word -processes  take  place  in  the  posterior  part  of  the 
third  frontal  convolution,  and  in  the  adjacent  part  of  the  ascending 
frontaL  The  latter  contains  the  cortical  centre  for  the  movement  of 
the  tongue,  lips  and  larynx  generally,  to  which  the  motor  speech* 
centre  thus  corresponds.  The  path  from  it  passes  through  the 
white  substance  of  the  hemisphere  to  the  internal  capsule  at  the 
junction  of  its  two  parts,  in  front  of  the  fibres  of  the  pyramidal 
tract,  and  it  lies  to  the  inner  side  of  those  fibres  in  the  cms  cerebri. 
It  is  commonly  thought  that  the  path  from  the  speech-centre  is 
distinct  from  that  for  the  tongue  and  lips,  but  tbe  evidence  of  this  is 
insufficient.  It  is  more  probable  that  the  speech- path  is  that  for  the 
simple  movements  of  the  parts  concerned,  although  the  cortical 
•  8eo  especially  Frvand  ('Arch.  f.  Plij.,'  1889,  xz,  1,  2). 
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centre  is  more  extensive.  Whether  the  island  of  Beil  forms  part  of 
the  speecb-centre  is  still  uncertain ;  speech-defect  from  disease  limited 
to  it  has  not  yet  been  observed,  but  its  position  between  the  motor 
and  auditory  centres,  and  the  way  in  which  fibres  between  the  two 
pass  by  it,  have  led  Wernicke  and  others  to  regard  it  as  part  of  the 
speech -region.  All  the  cases  adduced  as  proof  of  the  dependence  of 
aphasia  on  disease  of  the  island  of  Keil  are  inconclusive,  either  because 
the  lesion  was  not  limited  to  it,  or  because  the  duration  of  the  case 
was  too  short  to  permit  indirect  symptoms  to  pass  away.^ 

Destruction  of  the  motor  speech-region  on  the  left  side  causes  total 

or  almost  total  loss  of  voluntary 
speech.  Such  loss  has  resulted  from 
a  lesion  in  the  third  frontal  no  larger 
than  a  hazel-nut.t  If  the  loss  is  old 
or  partial,  words  are  often  uttered 
but  are  wrongly  formed.  Such  defect 
has  been  termed  atcunc  aphasiatX  but 
this,  as  a  distinctive  term,  is  inexact, 
since  a  very  similar  disorder  of  words 
may  arise  from  pure  *word-deafnes8. 
Hence  it  is  far  better,  with  Wernicke, 
to  term  the  effect  of  disease  of  the 
motor  speech- region  **  motor  aphasia.** 
Pio  f;8.—Diflfp«m  of  probable  course  Its  precise   characters  will  be    pre* 

of  fibres  from  motor  speech-centre,    gentlv  described. 

A,  hand-centre  in  the  middle  of        ^-.*.  ,       .  ,  ,         * 

the  ascending  frontal  convolution;       Motor  aphasia   may  be    produced 
A  m,  fibres  from  this  to  internal  by   disease  of   the  Conducting  path 

cajrsule;  S    motor  speech-centre;   ^  ^^le    COrtex,    as    well  aS    by  the 

S  C,  fibres  from  this  to  the  corpus  '  .       i*  «       mi 

callosum;  and  Sw,  to  the  internal   disease    of    the    COrtex    itself.  §       The 

capsule.    S  A,  fibres  from  speech.   jQgg  from  disease  of  the  path  is  only 
centre  to  hand-centre.     A  lesion  ,       ,  ^v      i     •         •      •    _a 

at  mm  will  cause  only  transient   permanent    when    the    lesion    IS   juat 

aphasia,  the  speech-processes  being  beneath  the  cortex.    If  the  lesion  is 
able  to  pass  by  8  C  to  the  corpus  ^       ^j.  ^     ^^^  internal  capsule,  the 

callosum     and     opposite     speech-  »  .     xi.  ^  Ve 

region ;  a  small  lesion  at »  would  loss  passes  away  in  the  course  of  a  few 
cause  permanent  aphasia,  since  it  -i^eeks.     The  explanation  of  the  differ- 

involves   both   the   fibres    to    the  v   -li     ai.*       •■cxv^/sv        /a  r% 

corpus  «allo«um  and  internal  cap-   e^ce  18  probably  this  :  if  the  fibres  (S  C, 

sule,  but  would  not  abolish  expres-  Fig.  68)  from  the  left  speech-centre  to 
sion  by  writing,  the  fibres  8  a  ^j^^  corpus  callosum  are  intact,  the 

fn/M\niu*ttrt'T  r.hA  nnAAo.n.  and  hand*  ^ 

speech-processes  arranged  on  the  left 


(connecting:  the  speech-  and  hand* 
centres)  escaping. 


•  Thus,  in  a  ca«e  published  by  Dejerine,  as  evidence  that  motor  aphasia  may  be 
due  to  an  insular  lesion  (•  Revue  de  M^.,'  1885,  p.  174),  the  patient  lived  for  a  few 
days  only,  and  the  lower  part  of  the  central  convolutions  was  likewise  dettroyed. 
(Compare  also  the  case  mentioned  in  the  note  on  p.  116.) 

t  Rosenstein, '  Berlin,  klin.  Wochensch.,'  1868.  p.  182. 

J  First  by  Sanders, '  Edin.  Med.  Journ.,'  March,  1866;  soon  afterwards  by  Ogle. 

§  Riymond  and  Artaud  collected  twenty -three  cases  of  aphasia  finom  diteeee  of 
the  white  substance  ('  Gaz.  med.  de  Paris,'  1883,  No.  47). 


8YMFTOM8.  115 

■ide  ean  find  ezpresaion  through  the  corresponding  centre  on  the 
right  side ;  if  the  lesion  is  just  beneath  the  cortex  (as  at  x.  Fig.  68), 
these  callosal  fibres  are  interrupted,  as  well  as  those  to  the  internal 
capsule  (8  «»),  and  the  loss  is  as  permanent  as  if  the  centre  were 
destroyed.  In  the  former  case,  a  second  lesion  in  the  motor  path  of 
the  right  hemisphere,  eren  in  the  internal  capsule,  may  cause  perma- 
nent aphasia.* 

In  the  act  of  writing,  the  speech-processes,  arranged  in  the  motor 
centre,  pass  to  the  centre  for  the  hand  in  the  middle  of  the  ascending 
convolution,  and  thence  the  nerye-impulses  pass  bj  the  pyramidal 
tracts  to  the  cord.  The  OTidence  of  this  is  that  disease  of  the  motor 
speech-centre  abolishes  the  power  of  writing  (agraphia),  even  when  the 
hand-centre  is  intact  and  the  movements  of  the  arm  are  unimpaired.t 
The  same  result  follows  an  isolating  lesion  just  beneath  the  cortical 
speech-centre,  and  hence  the  path  to  the  arm-ceutre  must  be  bj  the 
"associating  fibres"  of  the  subjacent  white  substance,  and  not 
through  the  grej  matter  of  the  cortex.  But  it  is  conceivable  that  a 
subcortical  lesion  may  be  so  placed  as  to  interrupt  the  paths  to  the 
internal  capsule  and  to  the  opposite  hemisphere,  and  not  that  to  the 
arm-centre  (see  Fig.  68).  In  such  a  case  there  would  be  permanent 
loss  of  uttered  speech  without  loss  of  the  power  of  writing.  Such  a 
condition  has  actually  been  observed.^ 

Disease  limited  to  the  motor  speech-region  sometimes  abolishes  the 
pow^r  of  reading  (alexia),^  sometimes  it  does  not.  The  difference 
depends  in  part  on  the  degree  to  which  motor  speech- processes 
are  concerned  in  the  comprehension  of  visual  speech  symbols.  In 
persons  accustomed  to  reading,  the  intellectual  images  may  perhaps 
be  aroused  directly  by  the  visual  processes,  without  the  intervention 
of  the  motor  processes.  In  those  who  are  imperfectly  educated,  the 
motor  processes  are  essential ;  the  lips  may  even  be  seen  to  move 
during  the  process  of  reading.  It  must  be  remembered  that  children 
learn  to  read  aloud  words  they  do  not  understand  ;  indeed,  the  early 
effort  of  a  child  is  merely  to  pronounce  the  seen  words.  || 

In  addition  to  the  two  leading  varieties  of  aphasia,  the  motor 
and  sensory,  there  is  another  in  which  the  patient,  without  loss  of  the 

•  This  appe«n  to  baT«  bsm  ths  cms  In  an  initanoe  recorded  bj  Laye, '  L'Ence 
phale,'  1885,  No.  8. 

t  In  Roeeoitein't  esse  ('Berlin,  klin.  Wochenschr./  1868.  p.  182),  in  which 
•phjuiA  resulted  from  a  hemorrhage  the  site  of  a  hazel-nut  in  the  third  frontal,  the 
power  of  writing  waa  lost  aa  well  as  speech.  The  impairment  of  writing  in  motor 
aphasia  is  a  matter  of  daily  clinical  observation. 

X  Wamicke, '  Nenrol.  Cent.,'  1886,  p.  124. 

§  Alexia,  be  it  remembered,  is  the  loss  of  the  power  of  nnderstanding  written  or 
printed  words,  not  merely  a  loss  of  the  power  of  reading  aloud. 

;•  At  the  same  time  it  is  doubtful  whether  the  observed  difTerences  in  the  influence 
of  motor  aphasia  on  the  power  of  reading  can  be  altogether  explained  by  the  degree 
of  education  and  of  practice  in  reading.  We  need  more  facts  regarding  the  patho* 
k>i;;c^  iesions  iu  these 
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motor  proeesses,  and  withont  word-deafness,  has  a  diffionltj  hi  recall* 
ing  words,  and  uses  wrong  words.  This  lias  been  termed  "  amnesio 
aphasia/'  or  "loss  of  memorj  for  words."  It  has  been  referred  by 
Wernicke  to  an  interruption  of  the  path  between  the  motor  and 
seosory  centres,  by  disease  of  the  island  of  Beil,  and  he  has  termed  it 
"  conduction-aphasia  "  ("  Leituugsaphasia  ").*  He  assumes  that  the 
interruption  prevents  the  direct  action  of  the  sensory  on  the  motor 
centre  which  is  necessary  for  its  guidance.f  The  defect  that  accom- 
panies "  word-blindness  "  has  been  termed  *'  Tisual  apltasia."  As  a 
last  variety,  "  total  aphasia  "  has  been  described — the  form  in  which 
both  auditory  and  motor  centres  are  destroyed,  and  all  use  of  words 
is  lost. 

A  variety  of  paroxysmal  recurring  difficulty  in  reading  has  heeax 
called  dyslexia,  and  compared  with  the  "  intermitting  lameness  ** 
mentioned  in  vol.  i,  p.  297.  The  difficulty  is  considerable  or  absolute, 
comt's  on  suddenly,  and  passes  off  gradually,  being  at  first  readily 
reproduced,  although  afterwards  the  patient  is  free  until  another 
attack.  Most  subjects  have  been  in  advanced  life.  It  is  important 
because  usually  the  harbiuger  of  grave  and  progressive  disease,  geoe* 
rally  due  to  arterial  <3egeuoration.J 

Moior  Aphasia, — In  a  case  of  motor  aphasia  from  destruction  of 
the  motor  speech-region  the  patient  is  at  first  speechless,  and  even 
expressions  by  signs  may  be  impaired.  He  may  shake  his  head  when 
he  means  "yes.**  Before  long,  expression  by  gestures  becomes 
accurate,  and  the  patient  regains  the  power  of  uttering  a  few  simple 
words,  as  '*yes  "  or  *'  no,"§  and  often  other  words  are  at  times  uttered 
imder  the  influence  of  some  emotion,  or  some  word  may  be  repeated 
on  every  attempt  to  speak.  The  patient  is  able  to  understand  what- 
ever is  said  to  him,  but  cannot  repeat  it.  He  cannot,  of  course,  read 
aloud,  and  he  is  generally  unable  to  understand  seen  words,  such,  for 
instance,  as  a  written  or  printed  direction  to  perform  some  simple 
action.  He  cannot  write,  even  if  his  hand  is  unaffected.  He  may  be 
able  to  copy,  and  even  to  translate  printed  letters  into  writteu  eha- 

*  Tli-it  dt>fect8  in  Bpcech  may  be  dne  to  interruption  of  the  '*tct  of  pffitrent  fibnt 
emer^iitg  from  the  auditory  perceptive  centre  having  to  do  with  the  incitation  toilie 
muscular  acts  of  speech  "  was  suggeiited  hy  Dr.  Bastian  in  1869  (loe.  dt.).  Apftii 
from  the  question  of  accuracy,  the  term  "  conductiou*aphasia  "  doM  not  veiy  ^Ity 
express  the  assumption  that  conduction  is  arrested. 

f  There  is  at  pre^^ent  no  actual  proof  of  the  truth  of  thti  assnmptioa.  LichtMm 
has  puldished  a  case  ('  Deut.  Arch.  f.  klin.  Med  /  Bd.  zxzvi.  Case  1)  which  be  dMcribat 
as  an  *'  undoubted  example  of  this  form  of  aphasia/'  but  the  lesion  involved,  boidit 
the  island  of  lieil,  1^  cm.  of  the  third  frontal  and  part  of  the  middle  of  tho  ftnt 
tmporal.     (See  aUo  note  on  p.  114.) 

t  See  Berlin,  *  Neorol.  Cent./  1883,  p.  29Q,  and  1886,  p.  856;  alao  Nledeii» 
1S87,  p.  105,  and  Pick,  ibid.,  1891,  p   130. 

§  I  haTO  only  seen  one  case  in  which  a  patient,  nine  months  nftor  th«  ontol^ 
abiiolntelj  wordless.    There   was  oonsiderable  word*deafneii  M  well  ■•  •Ktfthit 
motor  aphasia.    Ezpreaaion  by  signi  waa  extensive. 
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ractert.  If  the  right  hand  is  paralysed,  the  patient  maj  tiy  to  write 
with  the  left  hand  and  may  try  to  form  words  with  separate  letters, 
hot  the  latter  is  a  rather  aeyere  test  because  it  is  an  unfamiliar  process. 
Processes  of  thought  are  little  interfered  with,  and  the  patient  is 
perfectly  aware  of  his  errors  in  utterance.  The  use  of  figures  is 
usnaUy  interfered  with  as  well  as  the  ose  of  words,  but  to  this  rule 
curious  exceptions  are  met  with,  the  significance  of  which  we  are  not 
yet  able  to  understand.  Thus,  in  one  case  of  considerable  motor 
aphasia  recorded  by  Yolland,  a  high  degree  of  arithmetical  ability 
was  pre«er?ed.* 

In  some  eases  this  condition  persists  unchanged  for  years.  More 
often  there  is,  after  some  months,  a  slow  recovery ;  first  one  word  and 
then  another  is  uttered,  and  considerable  power  of  speech  may  be 
ultimately  regained  by  the  "re-education"  of  the  right  hemisphere. 
In  other  cases,  however,  in  which  the  disease  is  partial,  the  loss  of 
speech  is  found  to  be  incomplete  when  the  immediate  effect  of  the 
lesion  has  passi^  away,  but  many  mistakes  are  made  in  the  forms  cf 
words  and  in  their  use. 

In  the  conditions  thus  sketched  there  are  two  elements :  (1)  loss 
of  speech  ;  (2)  retention  of  speech,  or  at  least  of  utterance  ot  words, 
with  more  or  less  error.  The  loss  is  due  to  the  lesion  ;  the  retention  and 
error  are  due  to  the  imperfect  action  of  the  remaining  motor  speedi- 
oentres,  probably  on  both  sides  of  the  brain  if  the  disease  is  partial, 
or  on  the  right  only  if  it  is  complete.  It  is  obvious  that  when  there  is 
complete  destruction  of  the  l*'ft  motor  speech-centre,  the  utterance 
that  romains  must  be  by  the  right  hemisphere.  This  remaining  power 
of  expression  may  be  of  soTeral  kinds : — (1)  Expression  by  gesture, 
wliich  may  be  at  first  impaired  but  is  soon  regained.  (2)  Sone 
general  propositional  utterance,  as  **  yes  "  and  **  no,"  which  may  be 
at  first  used  wrongly.  (8)  Some  special  utterance,  which  recurs  on 
ail  attempts  to  speak,  and  may  be  a  word  or  words,  or  an  unmeaning 
combination  of  syllables.  (4i)  Combinations  of  words  which  express 
some  strong  emotion,  and  not  the  proposition  to  which  their  form 
corres{ionds,  such  as  an  oath — "dead  propositions,"  Hughlings 
Jackson  has  aptly  called  them.  (5)  Words  as  the  vehicles  for  tone 
in  siuging.  A  |»atient  who  can  only  say  "  yes  "  and  *'  no  "  may  sing 
m  soiiir,  and  in  doing  so  may  utter  every  word  of  the  song  although  he 
is  quite  unable  to  speak  it.f  Often  words  can  be  uttered  in  a  half- 
aatomatic  manner,  e.  g.  in  combination  with  other  words  or  under 
emution,  and  not  by  a  deliberate  voluntary  effort.  Thus  a  patient 
with  slight  aphasia  was  told  to  say  *'  no,"  and  after  one  or  two  inef- 

•  < Hunch,  med.  Wocbenttch.,'  18S6,  and  'Neurol.  Centralb.,'  p.  274.  The 
patient  WM  s  boy  ag«<l  fifteen.  After  a  fall  on  the  hea^l  there  wai  complete  motor 
apheeie*  only  the  recurring  uttermnce  "  Anna  **  perAistin^.  Kecovery  was  very  slow. 
•Ad  the  defrct  bad  not  entirely  disappeared  six  years  later.  From  the  fiist  tne  boy 
•oold  add«  subtract,  and  multiply,  and  at  school  he  progressed  steadily  in  arithmetic. 

t  8cs '  Lancet,'  1875,  Tol.  ii,  p.  794.  For  an  interesting  dieciuBioii  of  this  cond»- 
tjoa  ace  paper  by  Knoblaseh  la  *  Brain^'  18U1. 
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fectaal  attempts  said,  **!  can't  saj  no,  sir.**  Thus  likewise  I  Iia?6 
known  a  patient  to  be  unable  to  put  out  bis  tongue  when  told, 
although  he  automatically  put  it  out  and  licked  his  lips  to  facilitate 
the  process,  and  afterwards  was  still  unable  to  protrude  it  by  a 
deliberate  effort  An  oath  uttered  in  anger  cannot  be  repeated  with- 
out the  emotion. 

The  **  recurring  utterances  **  are  rerj  curious.  Thej  seem  to  be 
either  the  words  the  patient  was  about  to  utter  when  taken  ill 
(Hugblings  Jackson),  or  more  prob.^blj  the  last  words  actually 
uttered.  A  woman  who  told  a  cabman  to  drive  her  to  ''Mrs. 
Waters,*'  and  became  speechless  a  few  minutes  afterwards,  had  the 
recurring  utterance,  "  Missis.*'  The  recurring  utterance  of  a  girl, 
seized  when  riding  on  a  donkey,  was  '*  gee  gee  **  (Jackson)  ;  that  of 
a  signalman,  taken  ill  at  his  post,  was  "  Come  on  to  me  ;**  that  of  a 
librarian  was  "List  complete"  (Bussell).  The  phenomena  of  recur- 
ring utterances,  which  must  be  effected  by  the  right  hemisphere,  seem 
to  show  that  this  hemisphere  takes  some  part  in  normal  speech. 
Fresh  processes  for  words  cannot  be  energised  through  the  will,  but 
the  residual  disposition  of  those  last  energised  voluntarily,  leads  to 
their  excitation  by  an  attempt  to  speak.  As  Hughlings  Jackson  has 
insisted,  the  loss  of  speech  from  disease  of  the  left  motor  region  is 
essentially  a  loss  of  voluntary  speech.  When  speech  is  slowly  r^ained 
by  the  right  hemi>phere,  many  of  the  errors  in  utterance  may  be 
traced  to  the  defective  voluntary  influence,  and  to  a  tendency  to  the 
re-energising  of  nerve-processes  recently  in  activity.  Consonants  are 
repeated  instead  of  the  proper  consonant  being  uttered,  and  those  of 
a  recurring  utterance  may  crop  up  in  wrong  places.  When  the  patient 
whose  recurring  utterance  was  **  Missis"  acquired  more  speech,  the**  s" 
was  constantly  cropping  up  in  other  words.  Ultimately  almost  perfect 
recovery  may  occur,  and  there  may  remain  only  slight  and  occasional 
errors  in  the  form  of  words,  with  a  difficulty  in  finding  the  word 
desired,  and  a  tendency  to  use  wrong  words. 

In  motor  aphasia  the  inability  to  write  is  usually  even  greater  than 
the  inability  to  speak.  In  writing,  speech  symbols  are  again  sym- 
bolised, and  in  the  double  symbolism  there  is  more  room  for  error. 
The  patient  may  be  unable  to  form  a  single  letter,  or  letters  may  be 
formed  but  combined  wrongly,  or  there  may  be  merely  mistakes  of 
letters  in  words  that  are  otherwise  correct.  The  patient  can  often 
sign  his  own  name — which  is  almost  an  automatic  performance — when 
he  cannot  express  a  proposition  in  writing.  As  an  instance  of  this, 
and  also  of  the  fact  that  errors  in  writing  are  greater  than  in  speech, 
may  be  given  the  case  of  a  man  who,  after  signing  his  name,  Jame$ 
Slim,  correctly,  was  told  to  write  down  "  how  be  came  to  the  hospital," 
and  wrote  cgng  Jcgig  kiyan,  but  in  answer  to  the  same  question  said, 
**  Rail,  clab,"  and  when  asked  "  How  else  ?  "  replied  '*  No  way."  The 
tendency  to  repetition,  to  the  re-energising  of  processes  recently  in 
activity,  causes  many  of  the  errors  in  writing  as  well  as iu  speech,  and 
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if  feen  in  the  abore  sentenoe.  Olag  for  **  glad  "  is  another  instance. 
Other  mistalces  in  written  letters  are  due  to  a  similarity  of  the  muai 
cnlar  (and  therefore  nervons)  action  in  prononnciDg  them,  as  the  sub- 
stitution of  {  for  p  and/  for  v  (observed  errors)— a  proof,  if  proof  were 
needed,  that  the  written  words  are  first  energised  in  t  he  speech-centre. 
Loss  of  the  power  of  understandiDg  seen  words,  that  is  loss  of 
the  power  of  reading — *'  alexia  '* — often,  but  not  always,  accompanies 
motor  aphasia.  This  has  been  already  mentioned,  and  it  has  been 
pointed  out  that  the  difference  probably  depends  on  the  extent  to 
which  the  patient  is  dependent  on  the  motor  processes  for  the  com- 
prehension of  the  visual  symbols.  In  some  persons  the  latter  arouse 
the  nerve-processes  for  "  ideas  "  directly,  iu  others  only  by  the  ener- 
gising of  the  motor  structures.  In  the  former  case  even  disease  of 
both  tem|>oral  and  frontal  speech-centres  may  not  destroy  the  power 
of  reading,  although,  of  course,  the  patient  cannot  read  aloud.* 

Setuory  Aphasia. — In  word-deafness,  due  always  to  disease  of  the 
first  temporal  convolution,  heard  words  are  not  understood.  This  is 
l>eet  tested  by  letting  the  patient  perform  some  simple  action  which  is 
not  anticipated.  Word-deafness  is  seldom  absolute,  and  an  expected 
sentence,  such  as  **  Put  your  tongue  out "  from  a  doctor,  is* understood 
when  an  unexpected  sentence  is  not.  Expectation  invol?es  lowering 
of  resistance  in  a  certain  nerve  combination,  and  then  perhaps  the 
right  hemisphere  may  suffice.  Word-deafness  always  causes  con- 
siderable derangement  of  speech.  This  depends  on  the  fact  that  the 
subjective  revival  of  word- processes  takes  place  chiefly  in  the  auditory 
centre.  All  the  residual  dispositions — motor,  auditory,  visual — con- 
stitute ]>hysical  memories  for  word-processes,  but  as  auditory  word- 
processes  are  the  first  to  be  developed  in  the  child,  so  they  continue 
the  most  important  through  life.  If  they  are  lost  the  patient  is  thrown 
on  his  motor  memory,  and  this  often  misleads.f  Hence  there  is  often 
error  in  the  words  used  and  in  their  form.  But  it  is  especially  the 
voluntary  revival  of  words  that  is  lost,  and  words  may  still  be  revived 
automatically,  just  as  it  is  voluntary  utterance  that  is  lost  in  motor 
aphasia,  and  words  may  still  be  uttered  automatically,  as  in  singing 

•  At  in  a  case  reported  by  Kahler, '  Cent.  f.  Nerv./  188r>,  p.  393.  Tlie  statement 
in  the  trxt  is  only  a  probuble  explanation.  We  need  more  facta  as  to  the  iutluenoe 
of  definite  leeione  on  reading. 

t  In  e<lacated  persons  the  viioal  memory  may  aid  in  the  reviTal,  and  probably 
devclopa  with  the  deinand  npon  it.  An  accomplished  man  recovered  slowly  from 
eooplete  word-deafness  (with  persistent  hemiplfgia).  He  said  that  if  he  had  a 
difficulty  in  realising  the  meaning  of  a  word,  he  would  repeat  it  over  and  over,  and 
At  last  leemed  to  see  the  letters  of  the  word,  snd  its  meaning  flahhid  uj>on  him. 
Tliis  is  an  interesting  instance  of  the  wny  in  which  one  centre  may  reinforce 
another.  A  different  example  of  similsr  help  was  presented  by  a  patient  who  could 
write,  hut  could  only  nnderstand  a  word  seen  if  he  traced  the  letters  with  his  finger 
in  the  air  (Charcot,  'Le^ns,'  t.  iii,  p.  161.  1887).  The  same  case  has  been 
rccorde*!  by  Herciel.  So,  too,  a  patient  of  Wernicke's  was  able  to  read  writing  only 
by  tracinf  ovar  the  letters  ('  Gehimkr.,'  i,  p.  838). 
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a  soug.  Heuoe  these  patients  bare  often  an  ezteoaiTe  use  of  worda, 
especially  general  words,  which  thej  utter  promptly,  and  in  an  auto- 
matic manner,  but  thej  have  difficulty  in  the  deliberate  reviyal  of  special 
terms.  "  If  I  have  to  say  a  thing  I  must  say  it  at  once,  or  I  cannot 
say  it  at  all/'  one  patient  observed.  It  is  probable  that  the  automatic 
revival  of  words  in  disease  of  the  left  hemisphere  is  subserved  by  the 
centres  on  the  right  side.  It  is  certain  that  slow  recovery  of  the 
power  of  comprehension  of  spoken  words  is  by  the  "  re-edncation  **  of 
the  nght  hemisphere,  since  such  regained  power  has  been  again  lost 
in  right-bided  disease.  The  readiness  with  which  such  recovery  takes 
place  seems  to  vary  much  in  different  persons,  as  is  the  case  also  in 
motor  aphasia.  In  some  there  is  no  recovery.*  As  a  rule,  however, 
recovery  occurs  more  readily  than  in  motor  loss. 

The  disorder  of  speech  in  word -deafness  varies  much  in  different 
cases.  As  a  rule,  considerable  use  of  words  remains,  but  chiefly  in 
half-automatic  sponttineous  speech.  Parts  of  speech  in  more  general 
use,  prepositions,  adjectives,  verbs,  <&c.,  are  readily  uttered,  but  there 
is  great  difficulty  in  more  special  words,  such  as  nouns.  The  patient 
often  employs  a  circumlocution  of  more  general  words  instead  of  the 
special  wor^  that  he  cannot  revive.  Instead  of  the  word  "  knife  **  he 
luay  say,  "  something  to  cut  with.'*  In  extreme  cases  there  may  be 
much  error  in  the  forms  of  words,  and  these  errors  are  often  distinctly 
d  ue  to  the  inadequacy  of  the  motor  memory  on  which  the  patient  has  to 
relv.  Sometimes,  indeed,  there  is  as  much  formal  disorder  and  **  ataxy  " 
of  speech  as  in  motor  aphasia — one  of  the  considerations  that  militate 
against  the  use  of  this  term  as  a  designation  for  the  motor  variety. 
lu  very  rare  cases  extensive  disease  of  the  sensory  region  has  caused 
iin  almost  absolute  loss  of  expression  by  words,  greater  indeed  than 
can  be  altogether  explained,  and  such  as  to  resemble  the  loss  in  disease 
of  the  motor  region,  t  The  effect  of  disease  of  both  temporal  lobes  is, 
of  course,  to  preclude  recovery,  and  great  derangement  of  speech 
results.  In  one  case  of  complete  deafness  from  cerebral  disease,  in 
which  such  a  double  lesion  probably  existed,  speech  was  almost 
unintelligible. J 

Word-deafness  renders  the  patient  unaware  of  his  errors — a  striking 

*  As  in  a  case  recorded  by  Rosental,  in  which  word-deafness  remained  abaoliita 
until  the  death  of  the  patient,  two  and  a  half  years  after  the  onset  ('Qaiefea 
lekarska/  1883,  and  Virchow's  *  Jahresb./  1883,  ii,  p.  85). 

t  Thus,  in  a  case  recorded  by  D'Heilly  (*  Prog.  M6d.,'  1883,  Ko.  2), 
thrombosis  in  the  course  of  phthisis  caused  softening  of  the  left  first  and 
temporal  convolutions  and  of  part  of  the  angular  gyrus,  without  implicating  the 
moti>r  speech-region ;  the  {latient,  during  the  nine  weeks  she  lived,  only  uttered  the 
words  **  purcequc/'  "  le  plan/'  and  *'  oui,  monsieur."  She  understood  no  wordi,  but 
comprehended  signs  readily.  She  had  lost  the  power  of  reading  and  writing.  In  a 
case  of  Charcot's,  described  by  Trousseau,  in  which  the  lesion  involved  only  the  first 
and  second  temporal  convolutions  and  the  posterior  half  of  the  i»laad  of  Beit,  tbc 
patient  uttered  only  *'  tn-ta-ta  "  during  eight  months. 

I  Wernicke  and  Friedliiuder, '  Fortschritte  d.  Med.,'  1883. 
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difference  from  the  motor  form,  in  which  the  patient  at  once  recog- 
DiAtfs  his  mittalces,  and  is  annoyed  at  them.  In  absolnte  word- deaf- 
ness the  patient  is  unable  to  repeat  words  nttered  to  him,  but  in 
partial  loss  he  is  able  to  repeat,  often  with  some  formal  errors. 

The  patient  is  also  unable  to  read  in  many  cases  of  word-deafness, 
hot  it  is  probable  that  this  is  the  result  of  the  auditory  loss,  or  is 
doe  to  damage  to  the  yisual  centre,  which  is  supplied  by  the  same 
artery  as  the  auditory  centre,  and  often  suffers  in  the  same  lesion. 
Inability  to  read,  as  an  isolated  symptom,  is  probably  always  due 
to  a  lesion  <^  the  supra-marginal  and  angular  convolutions.*  It 
is  not  often  that  there  is  actual  mind-blindness,  an  inability  to 
recognise  not  only  words  but  any  object  until  some  other  sense  tban 
that  of  sight  is  employed  (see  **  Affections  of  Vision  *').  In  some  cases 
the  patient  has  been  able  to  read  aloud  correctly,  but  not  to  under- 
stand what  he  read.  The  effect  on  writing  is  similar  to  the  effect  on 
speech,  but  greater,  owing  to  the  double  symbolism  and  the  extension 
of  error  thus  produced. 

We  hare  seen  that  in  partial  word -deafness,  partial  from  the 
beginning  or  partial  by  recorery,  a  condition  exists  in  which  there 
if  great  difficulty  in  the  voluntary  revival  of  words,  especially  of 
the  more  special  words,  such  as  nouns.  This  is  '*  verbal  amnesia,** 
or  *'  amnesic  aphasia."t  As  already  stated,  it  sometimes  constitutes 
the  sole  defect  from  the  beginning,  and  is  then  commonly  regarded  as 
a  distinct  variety  of  aphasia,  and  has  been  ascribed  to  interruption 
ol  the  conducting  path  between  the  auditory  and  motor  centres  (see 
above,  p.  116).  Whether  the  condition  is  actually  thus  produced,  and 
whether  a  simple  interruption  of  this  path  can  produce  this  effect, 
remain  to  be  proved.  The  condition  is  often  conjoined  with  slight 
word-deafness,  and  then  is  probably  due  to  a  partial  lesion  of  the 
auditory  word-centre.  It  may  not  only  be  a  residual  condition  left  by 
partial  recovery  from  a  considerable  degree  of  word-deafness,  but,  as 
we  have  seen  (p.  118),  it  may  be  left  by  recovery  from  complete  and 
pore  motor  aphasia.  The  fact  that  a  typical "  amnesic  aphasia  "  may 
be  merely  a  residual  condition  left  by  a  pure  motor  aphasia  is  very 
iflsportant.  It  is  proved  by  several  recorded  cases  in  which  an  autopsy 
was  obtained  X  Another  important  fact  is  that  the  loss  follows  a 
regular  law  from  the  special  to  the  generaL  These  facts  suggest  that 
Ufte  essential  condition  for  the  production  of  this  defect  is  that  the 
speech -processes  go  on  in  structures  relatively  incompetent.  In  some 
cases  the  structures  concerned  may  be  those  of  the  right  hemisphere, 
imperfectly  re-educated.     This  form  can  only,  therefore,  be  admitted 

*  As  ia  a  ease  recorded  by  Henschen, '  NeumL  Crat,'  1886,  p.  464. 

t  Tk*  oae  »'  the  word  amnesia  in  tliis  restricted  lenie  is  open  to  the  objectioa 
pcMBtcd  oat  bj  Hnghlings  Jackson  and  Kasimaul,  that  there  is  more  than  one 
— mnry  for  words  (aee  p.  110). 

X  One  is  recorded  by  Batty  Take  and  Fraser  ('  Joam.  of  MenUl  Science/  April. 
1872)  I  another  bv  Sanders  ('  Edin.  Med.  Joarn.,'  1866,  p.  811). 
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as  a  pathological  yarietj  of  aphasia  with  some  reseryation,  until  mora 
evidence  is  obtained  regarding  the  lesion  that  causes  it  as  a  primarj 
and  independent  defect. 

Inability  to  read,  alexia,  as  we  have  seen,  may  have  more  than  one 
mode  of  origin.  It  may  be  part  of  a  pure  motor  aphasia  in  those  in 
whom  visual  word-processes  can  only  arouse  mental  images  through 
the  agency  of  the  motor  speech-centre.  It  seems  strange  that  the 
motor  process  should  directly  arouse  the  nerve- processes  for  the  mental 
conception,*  but  there  is  no  evidence  that  the  auditory  processes  inter- 
vene. On  the  contrary,  the  loss  of  these  processes  does  not  necessilrily 
abolish  the  power  of  reading,  as  would  certainly  be  the  case  if  the  motor 
centre  acted  on  consciousness  only  through  the  auditory  centre.t  In 
other  cases  of  motor  aphasia  the  power  of  reading  is  unimpaired, 
presumably  because  the  visual  processes  arouse  directly  those  for 
"ideas."  Without  motor  aphasia,  loss  of  the  power  of  reading 
seems  to  be  due  only  to  disease  of  the  posterior-inferior  region  of  the 
parietal  lobe,  the  region  of  the  higher  visual  centre.  We  have  seen 
that  in  all  the  fatal  cases  of  word-deafness  in  which  the  power  of  read- 
ing was  lost,  the  disease  was  found  to  extend  into  this  region.  Henoe 
we  are  justified  in  assuming  that  when  alexia  exists  as  an  isolated 
condition,  the  disease  is  in  this  part.  This  isolated  loss  of  the  power 
of  comprehending  visual  word-svmbols  has  been  termed  by  Kussmaul 
"  word-blindness."  It  may  or  may  not  be  accompanied  by  "  mind- 
blindness,"  which  necessarily  involves  alexia.  (See  also  p.  116,  vitual 
aphasia,)  Word- blindness  is  indeed  partial  mind- blindness.  In  this 
condition  there  may  be  ability  to  speak  and  to  write,  but  the  patient 
writes,  as  one  of  Charcot's  patients  expressed  it,  "  as  if  with  the  ejes 
closed,"  and  this  patient  did  actually  write  as  well  when  his  eyes  were 
closed  as  when  they  were  open.^  Moreover  he  could  understand 
written  words  if  his  hand  were  made  to  trace  the  letters  in  passiye 
movement.     Such  loss  of  visual  word-svmbols  has  been  met  with  in 

ft 

a  few  cases  of  hemiano])ia ;  it  is  not  a  necessary  consequence  of 
heniianopia  even  when  this  is  of  cortical  origin,  and  probably  indi- 
cates that  tho  lesion  extends  bejond  the  limits  of  the  occipital  lobe 
into  the  paiietal  cortex.§     The  lesion  causing  alexia  is  always  on  the 

*   1.  e.  it  may  setm  strange  that  a  centrifugal  process  sboald  have  ao  influemM 
which  feeiDA  to  be  centripetal ;  but  a  similar  influence  attends  other  motor 
e.g.  our  estimate  of  position  by  the  movements  of  the  ocular  muscUs  (see  " 
of  the  Third  Kerves  ").    All  motor  proce^seii  seem  to  influence  consciousness, 
as  a  *'  sensation  "  or  only  as  a  vague  conception  or  sense  of  the  effect. 

t  In  this  connection  it  is  instructive  to  note  that  even  the  motor  piocesMt  for 
writing  may  assist  in  arousing  the  mental  images,  as  in  the  case  menUoned  in  tfao 
note  on  p.  119.  Wernicke  and  Kussmaul  assume  that  the  auditory  centre  inter- 
venes, and  that  the  uneducated  man.  who  can  only  read  by  the  help  of  his  motor 
centre,  "  has  to  read  aloud  to  himself"  in  order  to  understand — an  as^omptioD 
opposed  to  facts. 

J  Charcot,  '  Lemons,'  tome  iii,  p.  IfiO. 

§  A  lesion  of  the  white  substance  involving  the  optic  radiation  may  alio  inTolft 
the  parietal  cortex. 
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left  side  of  the  brain  in  right-handed  persons,  on  the  right  side  in 
left-handed  persons.*  The  varying  character  of  the  symptoms  due 
to  disease  of  this  part  of  the  parietal  lobe  may  be  due  to  the  fact 
that  its  blood-supply  is  often  derived  from  two  different  arterial  sys- 
tems, and  the  area  supplied  by  each  seems  to  be  subject  to  considerable 
variations.  Hence  partial  disease  is  the  rule,  complete  destruction  the 
TBie  exception. 

Inability  to  write,  agraphia,  as  we  have  seen,  results  from  destruc- 
tion of  the  motor  specch-centre,  and  is  then  usually  absolute,  even 
when  the  right  hand  is  not  paralysed.  Spontaneous  writing,  and 
writing  from  dictation,  are  alike  abolished,  and  hence  it  would  seem 
that  there  is  no  direct  path  from  the  auditory  word-centre  to  the  arm- 
centre,  but  that  the  word-processes  must  first  be  energised  as  for 
articulate  speech.  But  the  patient  is  able  to  copy,  usually  only  in  the 
characters  that  are  before  him  ;  sometimes,  however,  by  a  translation 
of  printed  into  written  characters.  It  is  certain  that,  very  often,  the 
words  ao  copied  are  not  understood.  In  word- deafness,  as  we  have 
just  seen,  the  ability  to  write  persists,  but  not  to  write  from  dicta- 
tion. In  word- blindness,  the  patient  can  write,  spontaneously  or  from 
dictation,  but  cannot  copy.  The  difficulty  in  writing,  as  before  stated, 
is  often  greater  than  in  other  forms  of  expression,  but  it  is  very 
Seldom  that  it  so  far  preponderates  as  to  resemble  isolated  agraphia. 
The  possibility  of  isolated  agraphia  has  been  doubted,  and  is,  indeed, 
difficult  to  understand.  But  a  curious  case  of  partial  agraphia  has 
been  recorded  by  Pitrcs.f  In  a  syphilitic  man,  right  hemiplegia 
without  anflesthesia  came  on  suddenly;  it  disappeared  under  treat- 
ment^ leaving  some  rigidity,  and  there  remained  also  right  hemianopia 
with  inability  to  write.  Speech  was  never  affected.  The  patient 
could  copy  in  fac-siniile,  but  could  not  write  a  single  word,  spon- 
taneously or  from  dictation,  with  his  right  hand.  Nevertheless  he^ 
could  write  easily  with  his  left,  and  then  copy  what  he  had  written 
with  his  right  hand.  He  could  read  either  printed  or  written  words 
with  i)erfect  facility.  This  strange  case  seems  to  prove  the  possibility 
of  an  isolated  partial  agraphia.  A  lesion  separating  the  left  arm- 
centre  from  the  motor  speech-centre,  leaving  the  callosal  fibres  intact, 
affords  perhaps  the  best  explanation  of  the  symptoms,  but  this  or  any 
eiplanation  must  be  purely  speculative ;  and  it  may  be  added,  the 
possibility,  and  even  probability,  of  more  than  one  lesion  prevents  any 
conclusion  from  the  combination  of  symptoms. 

Persistent  aphasia,  motor  or  sensory,  may  be  produced  by  any 
kind  of  lesion  (even  a  tumour  or  the  rare  chronic  senile  softciiing), 
but  it  is  due  to  acute  softening  more  frequently  than  to  hoemor- 
rha^,  on  account  of  the  greater  frequency  with  which  the  former 
lesion  involves  the  cortex ;  it  is,  however,  sometimes  due  to  hacmor- 

*  In  tbe  CftM  recorded  by  Bernheim  ('Revue  de  MM.,'   I'-So,  p.  ir^o)  of  left 
bcini*nf>piii  and  mind^blindneu  in  a  left-handed  man,  ale:iia  was  necessarily  present. 
t  '  iUvQC  de  Med.,'  1884,  p.  825. 
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rhage,  and  transient  aphasia  is  often  caused  by  this  process  in  tlie 
central  ganglia. 

The  region  of  the  cortex  in  which  the  speech-centres  are  situated  is 
supplied  bj  the  middle  cerebral  artery  (see  Fig.  48,  p.  64),  and  obstruc- 
tion of  this  is  the  most  frequent  cause  of  aphasia.  Motor  aphasia  is 
produced  by  the  softening  due  to  obstruction  of  the  first  branch  of  the 
artery,  sensory  aphasia  by  that  of  the  fourth  branch.  Since  the  second 
branch  supplies  the  chief  part  of  the  central  convolutions,  hemiplegia 
is  often  associated  with  motor  aphasia.  Another  occasional  association 
is  visual  loss.  The  occurrence  of  hemianopia  with  word-blindness  has 
been  already  mentioned.  Hemianopia  is  also  sometimes  associated 
with  motor  aphasia,  but  the  affection  of  sight  in  such  cases  usuallj 
depends  on  a  lesion  near  the  internal  capsule,  generally  a  hemor- 
rhage or  softening  extending  back  as  far  as  the  posterior  part  of  the 
capsule,  80  as  to  involve  the  fibres  of  the  optic  radiation.  Softening 
in  this  position,  e,  g.  near  the  thalamus,  may  also  extend  outwards  to 
the  first  temporal  convolution,  or  forwards  and  outwards,  through  the 
lenticular  nucleus,  to  the  island  of  Beil  and  third  frontal  convolution. 

Loss  of  spee^:h  occurs  in  children  from  the  same  causes  as  in  adults.* 
Some  of  these  ^^re  exceedingly  rare  in  childhood,  while  other  causes 
are  more  common  in  early  than  in  later  life.  One  of  the  latter  is 
tubercular  disease,  which  is  a  comparatively  frequent  cause  of  aphasia 
in  children,  tubercular  meningitis,  probably  in  consequence  of  irrita* 
tive  inhibition  (which  may  also  cause-  motor  paralysis),  and,  less 
commonly,  tubercular  growths.  If  recovery  occurs  from  an  organic 
lesion  that  has  destroyed  the  motor  speech -centre,  the  power  of  speech 
seldom  remains  absent  for  more  than  a  few  weeks,  compensation  bj 
the  right  hemisphere  occurring  with  great  readiness.  In  cases  of 
persistent  aphasia  in  children  it  will  generally  be  founci,  on  careful 
investigation,  that  the  defect  of  speech  is  part  of  a  general  mental 
defect,  and  not  true,  pure  aphasia. 

Aphasia  may  be  due  to  functional  disturbance  of  the  brain  as  well 
as  to  organic  disease.  It  may  thus  form  part  of  various  functional 
disorders,  combined  with  other  symptoms,  and  it  may  also  occar 
alone.  When  right-sided  convulsions  occur  from  any  cause,  but 
especially  from  organic  disease,  there  is  often  transient  ioabilitj  to 
speak,  and  this  may  continue  for  a  quarter  or  half  an  hour,  or  even 
longer,  after  the  fit.  It  is  especially  common  when  the  convulsion 
begins  in  the  face  or  tongue,  and  may  occur  when  the  si>asm  is  very 
slight,  and  OTen  when  there  is  no  convulsion,  but  merely  a  sensory  dis- 
charge, tingling,  <&c.  Aphasia  is  also  met  with  as  part  of  attacks  of 
migraine,  chiefly  in  those  in  which  sensory  disturbance  occurs  in 
the  limbs  of  the  right  side.  A  ]^)atient  who  hiis  such  sensory  dis* 
turbance,  sometimes  on  one  side,  sometimes  on  the  other,  will  have 
aphasia  when  the  disturbance  is  on  the  right  side  and  not  when  it  is 

*  Ninety  CMei  of  aphasia  in  children  have  been  collected  by  Stcffen  (*  Jabrb.  fftr 

Kinderheilk.,'  Bd.  xxiii,  p.  127). 
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on  the  left.  As  an  isolated  Bjmptom,  functional  aphasia  occurs 
chieflj  in  children.  It  has  been  excited  hj  emotion,  by  some  peri- 
pheral irritation  in  the  intestinal  tract  or  elsewhere,  and  in  the  course 
of  acute  specific  diseases,  especially  of  typhoid  fever.  Many  examples 
of  this  hare  been  recorded.  Transient  aphasia  was  due,  in  one  case, 
to  the  irritation  of  a  tapeworm.*  In  cases  of  peripheral  injury  it  is 
uncertain  whether  the  chief  influence  has  been  reflex  or  emotional. 
A  child  became  speechless  during  the  dirision  of  a  tendon  without 
anesthesia,  and  continued  speechless  for  eight  days.t  Aphasia  coming 
on  during  the  course  of  typhoid  fever  has  certainly  been  sometimes 
due  to  organic  disease,  for  it  has  been  associated  with  characteristic 
symptoms  such  as  hemiplegia.  But  in  other  c.ises  it  has  occurred 
alone,  and  after  lasting  for  a  few  days,  or  for  one  or  two  weeks,  it 
has  passed  away  suddenly.  Such  cases  suggest  that  the  loss  was  due 
to  an  influence  of  the  blood-state  on  the  brain.  It  has  come  on  as 
early  as  the  first  week,  and,  in  one  recorded  case,  it  continued  until 
the  seventh  week.  It  occurs  chiefly  in  severe  cases,  but  does  not 
seem  to  render  the  prognosis  more  grave.  The  aphasia  has  generally 
presented  the  characters  of  the  motor  variety ;  very  rarely  those  of 
the  sensory  forrn.^  The  variety  of  functional  disturbance  termed 
**  dyslexia"  has  been  already  described. 

Cases  that  can  be  regarded  as  congenital  aphasia  are  extremely 
rare.  In  most  instances  there  have  been  signs  of  a  bilateral  lesion 
of  the  brain,  involving  the  motor  centres  for  the  tongue  and  lips, 
movement  of  which  is  usually  distinctly  defective.  The  cause  is 
probably  meningeal  hssmorrhage  during  birth,  symmetrical  and 
seated  over  the  lower  part  of  the  motor  re<]^on3. 

A  very  important  question  in  connection  with  aphasia  is  its  influ- 
enee  on  testamentary  capacity.  It  must  depend,  in  any  given  case, 
on  the  ability  to  understand  perfectly  what  is  put  before  the  tes- 
tator, and  to  express  at  least  assent  and  dissent  with  certainty. 
Word-deafness  is  incompatible  with  will -making,  because  it  is 
impossible  to  know  whether  the  testator  ivally  understands  what  is 
laid  to  him.  With  perfect  comprehension  of  spoken  words,  a  valid 
will  might  be  made  if  there  was  the  power  to  express  assent  or  dissent 
by  signs,  even  if  the  testator  was  speechless. 

The  treatment  of  aphasia,  so  far  as  it  is  possible,  is  described  in 
the  chapter  on  softening  of  the  brain. 

General  Symptoms. 

Besides  the  sympt<mis  that  depend  on  a  derangement  of  the  mental, 
motor,  and  sensory  functions  of  the  brain,  cerebral  disease  may  cause 

•  J.  A.  7  Tuwet, «  Eitnd.  Clin.,'  188 i»  and  'Cent.  f.  Nenrenh.,'  1884,  p.  491. 
t  iHmiDe,  *  Wi«D.  Med.  Blatt,'  iaS4,  No.  51. 

X  The  tubjeet  of  aphMia  in  typhoid  fever  hat  been  discnflnod  hy  Kuhn. '  Dent. 
krclu  f  «1.  Med.,'  xziiv.  66,  and  by  Longuet,  <  L' Union  MM.,'  1884,  No.  60. 
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syniptoms  that  are  general,  or  consist  in  disturbance  of  other  organs 
of  the  body.  These  may  be  convenientlj  considered  together, 
although  they  bear  different  relations  to  the  cerebral  disease,  and  the 
relation  of  the  same  symptom  may  yary  in  different  cases. 

Temperature. — Elevation  of  temperature  is  frequent  in  cerebral  dis- 
ease, and  is  an  instance  of  the  difference  of  relation  just  mentioned. 
(1)  It  may  be  merely  associated;  the  two  symptoms,  the  cerebral 
disease  and  the  pyrexia,  being  the  result  of  a  common  cause.     In  uloe- 
rative  endocarditis  we  may  have  elevation  of  temperature  from  the 
alteration  in  the  blood,  &o.,  and  cerebral  symptoms  in  consequence  of 
embolism  in  the  arteries  of  the  brain.     In  many  cases  we  may  be  in 
doubt  to  what  extent  the  pyrexia  is  due  to  the  general  or  the  cerebral 
disease,   as,  for  instance,  in  general  tuberculosis  with  a  tubercular 
tumour  of  the  brain  or  tubercular  meningitis ;  and  in  pyflemia  with 
secondary  abscess  of  the  brain  or  secondary  meningitis.     Recent 
observations,  indeed,  make  it  probable  that  the  cause  of  the  brain 
disease,   e.  g,   meningitis  (especially  in  the  sporadic  cerebro-spinal 
form  allied  to  pneumonia  and  due  to  a  blood-state),  is  the  cause  of 
pyrexia,  formerly  ascribed  to  the  inflammation,  much  more  frequently 
and  to  a  much  greater  degree.      But  it  is  often  most  difficult  to 
determine  the  extent  to  which  this  cause  is  the  effective  one,  and  it  is 
equally  important  to  bear  in  mind  its  possible  operation.     (2)  The 
elevation  of  temperature  may  be  due  directly  to  the  pathological 
process,  which  would  have  a  similar  effect  if  it  were  in  any  other 
situation.      Meningitis    is  an   example;    the   attendant  pyrexia   is 
generally  the  result  of  the  inflammation.     There  are  two  important 
facts  to  be  remembered  regarding  this  consecutive  elevation  of  tem- 
perature.    First,  it  may  be  absent ;  the  effect  of  tlie  disease  of  the 
nervous  system  is  to  prevent  the  pyrexia  which  the  morbid  process 
would  otherwise  cause.     Secondly,  and  connected  with  the  last,  is  tbe 
fact  that  the  pulse  may  not  present  the  acceleration  that  uauallj 
accompanies  pyrexia,  and  may  even  be  abnormally  infrequent.     Hence 
the  absence  of  pyrexia  does  not  exclude  intra-cranial  inflammation, 
while  elevation  of  temperature  has  additional  significance  if  the  pulse 
is  not  quickened.     (3)  The  pyrexia  may  be  the  direct  result  of  the 
cerebral  lesion,  that  is  of  the  disturbed  function  of  the  nervous  8j8teiii« 
not  of  the  pathological  process  by  which  that  function  is  disturbed. 
This  effect  is  produced    especially    by   lesions  of  the    pons    and 
medulla  ;•  in  these  the  temperature  may  rise  to  104°,  106**,  or  108®, 
an<l  with  the  hyperpyrexia  there  is  usually  an  abundant  secretion  of 
sweat.     In  some  severe  cases  of  hesmorrhage  into  other  parts  of  the 
brain  there  is  also  an  initial  and  considerable  rise  of  temperature,  to 
103^  and  104°  (Bourueville).     Such  cases  are  usuallj  rapidlj  fataL 

*  Exi>eriment8  on  animals  (Ott, '  Joum.  Nerv.  and  Ment.  Diieaaet,'  1887,  p.  168 1 
Hale  White,  *  Brit.  Med.  Journ./  1889,  i,  1401)  show  that  ledons  in  the  region  of 
the  corpus  striAtum  cauBe  a  great  rise  of  temperature,  and  that  there  are  piobahly 
controlling  centres  in  the  cortex. 
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In  some  cases  of  meningitis  the  temperature  becomes  yerj  high  just 
before  death,  apparently  from  a  similar  mechaDism.  The  pyrexia 
that  accompanies  the  peculiar  apoplectiform  attacks  in  general 
paralysis  of  the  insane  is  probably  of  this  nature,  since  it  is  too  brief, 
in  proportion  to  its  degree,  to  be  ascribed  to  the  pathological  process 
causing  the  attack.  Perhaps  the  brief  fever  that  may  attend  the 
migrainous  headaches  of  children  is  due  to  a  similar  mechanism.  (4) 
The  temperature  may  be  raised  as  a  secondary  effect  of  the  disturb- 
ance of  cerebral  function.  When  severe  convulsions  are  frequently 
repeated,  whatever  be  their  cause,  the  temperature  rises,  apparently 
in  consequence  of  the  muscular  exertion. 

Depression  of  temperature  is  less  common,  and  is  met  with  chiefly 
at  the  onset  of  cerebral  hesmorrhage.  It  is  then  accompanied  by 
other  signs  of  severe  shock.  When  there  is  a  large  hemorrhage,  or 
when  several  haemorrhages  occur  in  quick  succession,  this  fall  may 
progress  until  death  occurs,  and  the  rectal  temperature  may  fall  to 
90^.  A  moderate  depression  is  sometimes  observed  at  the  onset,  or 
in  the  course,  of  meningitis. 

These  effects  may  be  variously  combined,  and  the  temperature  in 
cerebral  disease  may  consequently  present  very  irregular  and  mys- 
terious variations,  now  high  and  now  low,  without  any  corresponding 
variation  in  other  symptoms. 

Viuo-motor  and  trophic  dUturhanee  occurs  most  frequently  in  eases 
of  hemiplegia,  iu  the  account  of  which  it  has  been  already  described. 
It  is  also  met  with  in  meningitis  and  some  other  diseases,  and  may 
even  be  so  pronounced  as  to  be  of  diagnostic  importance  in  chronic 
or  subacute  cases,  the  symptoms  of  which  are  otherwise  equivocal. 

Tbe  pulse  may  be  increased  in  frequency  when  there  is  febrile  dis- 
tnrbance,  whether  this  is  a  consequence  of  the  brain  disease  or  merely 
associated  with  it ;  but,  as  we  have  seen,  the  acceleration  that  usually 
attends  inflammatory  pyrexia  may  be  absent,  and  the  pulse  may  even 
be  less  frequent  than  normal,  although  there  is  intra- cranial  inflam- 
mation.  As  a  direct  effect  of  the  brain  disease  on  the  cardiac  centre 
of  the  vagus,  the  action  of  the  heart  may  also  be  accelerated,  retarded, 
or  rendered  irregular.  This  influence  is  exerted  most  frequently 
when  the  disease  is  near  the  medulla  oblongata,  but  sometimes  when 
it  is  distant.  When  intra-cranial  disease  raises  the  temperature  to  an 
extreme  degree  the  pulse  often  becomes  very  frequent  and  soft. 
Irregularity  is  sometimes  an  early  indication  of  meningitis,  especially 
in  children.  Retardation  to  fifty,  forty,  or  thirty  beats  per  minute 
may  occur  in  meningitis  and  apoplexy,  and  sometimes  in  cases  of 
tumour,  abscess,  and  of  increased  intra-cranial  pressure,  and  also 
in  some  rare  and  mysterious  functional  affections.  It  may  also 
be  retarded  in  some  toxic  blood-states,  as  during  influenza.      The 
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retardation  is  probably  due  to  over-action  of  the  centre  that  normallj 
restrains  the  heart's  action. 

BespiraHon  also  is  occasionallj  disturbed.  When  the  cerebral  fane- 
tions  are  lowered,  as  in  stupor  or  coma,  the  respirations  are  lessened 
in  frequency  and  increased  in  depth.  In  meningitis  and  apoplexy 
(especially  in  cerebral  haemoiTha^)  the  peculiar  "  Cbeyne-Stokes 
breathing  "  sometimes  occurs,  ap^l  is  usually  the  precursor  of  death. 
The  respirations  present  a  cycle  A  increasing  and  decreasing  depth  } 
the  fall  goes  on  to  actual  cespation  of  breathing,  and  after  a  pause 
slight  respiratory  moyements  recommence,  at  first  scarcely  perceptible, 
gradually  increasing  in  intensity,  until  deep  dyspnoeal  breathing  marks 
the  acme,  and  the  respirations  again  lessen.  During  the  pause  the 
pupils  often  contract,  and  the  heart's  action  becomes  less  frequent. 
The  period  of  arrest  lasts  from  five  to  forty  seconds,  and  the  duration 
of  each  cycle  may  be  from  fifteen  to  seventy-five  seconds,  and  may  rary 
from  day  to  day.  The  number  of  respirations  in  each  cycle  never 
exceeds  thirty.  This  peculiar  phenomenon  is  met  with  in  other  dis* 
eases  besides  tbop.e  of  the  brain.  It  occurs  in  heart  disease  (in  con- 
nection with  wbirh  it  was  first  studied)  and  in  ursBmia,  and  has  also 
been  observed  (chiefly  in  children)  in  rare  cases  of  typhoid  fever, 
scarlet  fever,  diphtheria,  influenza,  pneumonia,  whooping-cough  with 
inanition,  and  opium  poisoning.  In  general  maladies  it  is  a  lees  grave 
sign  than  in  disease  of  the  brain,  and  several  cases  of  recovery  are  on 
record.  In  brain  disease  the  patient  is  almost  always  comatose,  but 
in  other  cases  consciousness  has  been  retained,  and  the  symptom  has 
been  known  to  continue  for  as  long  as  three  months.* 

A  form  of  respiration  which  must  be  distinguished  from  that  just 
described  consists  of  periods  of  deep  and  energetic  breathing,  which 
begin  suddenly ;  the  respirations  gradually  lessen  in  depth  until  they 
cease,  and  after  a  period  of  stillness  energetically  recommence.  The 
sudden  commencement  is  the  distinction  of  this  form.  In  another 
variety,  seen  by  Biotf  in  meningitis,  the  periods  of  deep  breathing  not 
only  commence  suddenly  but  end  suddenly. 

Many  attempts  hivre  been  made  to  explain  the  Cheyne-Stokes 
breathing,  none  of  which  are  quite  satisfactory.  WalsheJ  first  sug^ 
gested  that  it  is  due  to  lessened  excitability  of  the  respiratory  centre^ 
a  theory  afterwards  stated,  in  more  definite  form,  by  Traube§  and  bj 
Bosenbach.||     It  is  difficult  to  understand  how  the  gradual  character 

*  West, '  Trans.  Clin.  Soc.,'  1890.  In  a  correspondence  which  ensaed  in  oonae- 
qnence  of  the  pablication  of  this  case,  a  remarkable  instance  was  mentioned  ('  Laooefe^' 
1890,  i,  776)  in  which  the  phenomenon  had  persisted  during  several  years. 

t  •  Sur  la  Resp.  de  Cheyne-Stokea,'  Paris,  1878. 

J  '  Diseases  of  the  Heart,'  3rd  ed.,  1862,  p.  346. 

§  Fraeutzel,  Report  of  Clinique, '  Berl.  kl.  Wochenschr.,'  Ko.  87, 1869. 

II  '  Zeitochrift  f.  klin.  Med.,'  Bd.  i.  Heft  3.  Rosenbach's  theory  it  often  spokii 
of  as  disttn^ishable  from  Traube's,  from  which  it  differs,  bowerer,  only  hj 
ascribing  the  lessened  excitability  to  altered  "  interchange  of  material  in  the  eellf.* 
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of  both  the  onset  aud  the  decline  of  the  breathiug  ban  be  due  to 
simple  lowered  excitability,  although,  since  rhythmical  action  seems  a 
character  of  the  ceutre  itself,*  it  is  just  conceiyable  that  the  larger 
rhythm  with  gradual  change  may  be  due  solely  to  the  functional 
characteristics  of  the  centre,  working  under  altered  conditions.  The 
chief  attempt  to  giye  a  more  complete  explanation  has  been  made  bj 
Filehne,t  who  found  that  the  breathing  could  be  produced  in  animals 
under  the  influence  of  morphia  by  making  them  inhale  ether  or  chloro- 
form. He  observed,  during  the  pause,  an  increase  of  blood-pressure 
with  some  pallor  of  the  mucous  membranes,  and  ascribed  these  to 
arterial  spasm,  due  to  stimulation  of  the  raso-motor  centres  by  the 
asphyxial  blood.  He  assumed  that  a  lowered  irritability  of  the  re- 
spiratory centre  renders  it  less  excitable  than  the  vaso-motor  centre, 
that  the  consequent  arterial  spasm  in  the  arteries  of  the  medulla  pro- 
longs the  stimulation  of  the  respiratory  centre  (and  also  that  of  the 
Taso-motor  centre)  by  hindering  the  access  of  the  oxygenated  blood. 
Thus  the  respiratory  moyements  continue  energetic  after  the  blood 
has  become  well  oxygenated.  In  support  of  this  yascular  theory  he 
adduced  two  other  fisicts.  He  was  able  to  produce  perfect  Cheyne- 
Stokes  breathing  (even  to  the  changes  in  the  pupils)  by  gradually 
constricting  and  then  releasing  the  arteries  conveying  blood  to  the 
head ;  and  secondly,  he  found  that,  in  a  patient  with  this  breathing, 
nitrite  of  amyl,  which  dilates  the  yessels,  arrested  the  phenomena. 
Filehne's  theory  has  been  criticised  adversely,  and  some  of  his  facts 
have  even  been  called  in  question,  but  chiefly  by  those  who  have 
vested  interests  in  other  hypotheses.  On  the  whole,  it  may  be  said 
thstv  unless  the  simple  rhythmical  tendency  of  the  depressed  centre  is 
adequate  to  produce  the  phsnomena,  they  can  be  best  explained  by 
the  assumption  that  this  rhythmical  tendency  is  modified  by  some 
other  periodical  influence,  of  which  vaso- motor  spasm  is  the  only  one 
which,  according  to  our  present  knowledge,  can  be  conceived  as  acting 
and  adequate.  $  The  gradual  onset  of  the  respirations  may  be  due  to 
the  fact  that  the  vaso- motor  dilatation  exceeds  the  normal  (as  it  often 
does  after  contraction),  and  thus  the  quantity  of  blood  reaching  the 
respiratory  centre  lessens  the  stimulating  influence  of  its  quality. 

Respiration  is  arrested  at  once  by  a  sudden  lesion  in  the  respiratory 
centre  of  the  medulla,  and  more  slowly  by  disease  that  gradually  im- 
pairs the  action  of  the  centre,  such  as  the  effusion  of  blood  into  the 
fourth  ventricle.  Indeed,  the  extensive  connection  of  this  centre  with 
the  brain,  seen,  for  instance,  in  the  readiness  with  which  its  action  is 
altered  by  emotion,  makes  it  sensitive  to  any  considerable  depression 
of  the  cerebral  functions,  and  in  many  brain  diseases  death  is  thus 

*  8m  *  Foster*!  Fbysiologyt'  5ih  ed.,  pt.  if,  p.  596. 

t  '  BerL  kL  Wochenschrif  t,'  1874^  No*.  18, 14,  82,  and  8S. 

{  The  saperficial  analogy  of  the  phenomena  to  the  effecta  of  "  Interferenee  **  in 
the  actiafi  of  two  aeries  of  rhythmical  events,  as  the  wavea  of  sound,  can  scarcely 
fail  to  oeeor  to  an  observer,  bat  of  course  no  direct  inference  can  be  drairn  from  It. 
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brought  about. '  Lesions  near  the  centre  maj  cause  other  disturbances 
of  breathing  than  those  described,  such  as  simple  irreguhirity,  or 
paroxysmal  cough,  which  may  be  semi-convulsiye  in  character.  On 
account  of  the  gravity  of  lesions  in  this  part,  such  disturbanoe  of 
breathing  is  generally  a  fatal  omen. 

In  all  conditions  in  which  the  cerebral  functions  are  profoundly 
depressed,  such  as  coma,  secretion  accumulates  in  the  air  passages ; 
bronchial  and  tracheal  r&les  are  thus  produced,  and  are  often  erro- 
neously regarded  as  the  indication  of  bronchitis.  The  accumulation  is 
due  chiefly  to  the  depression  of  the  respiratory  centre,  in  consequenee 
of  which  the  secretion  is  not  removed  as  in  health,  and  its  amount 
is  perhaps  increased  by  passive  congestion.  Such  congestion  of  the 
lungs  is  very  common  in  these  cases,  and  is  a  frequent  cause  of  death. 

Digestive  Organs . — Anorexia  is  common  in  febrile  states,  and  in 
yarious  organic  diseases,  acute  or  chronic,  but  no  special  significance 
can  be  attached  to  it.  It  is  said  that  bulimia  is  sometimes  met  with, 
but  it  very  rarely  occurs  as  a  symptom  of  organic  lesions,  although  met 
with  in  hysteria  and  epilepsy. 

Vomiting,  however,  is  one  of  the  most  frequent  and  most  important 
symptoms  of  intra-cranial  disease.  It  is  frequent  in  meningitisy 
tumour,  abscess,  at  the  onset  of  hsemorrhage,  in  cases  of  increased 
intra-cranial  pressure,  in  yarious  toxemic  states  acting  on  the  medulla, 
and  also  in  the  functional  disturbance  of  hysteria.  It  may  result  from 
disease  in  any  part  of  the  brain,  but  is  especially  common  when  the 
cerebellum  is  affected.  This  symptom  often  occurs  early,  and  may  be 
produced  by  disease  of  very  limited  extent.  The  immediate  cause  of 
Yomiting  is  doubtless  an  increased  irritability  of  the  gastric  part  of  the 
vagus  centre,  and  its  occurrence  in  disease  in  vaiious  parts  of  the  brain 
is  another  indication  of  the  wide  extent  of  the  central  relations  of  the 
vagus.  It  cannot  be  ascribed  in  all  cases  either  to  irritation  of  the 
membranes  or  to  increased  intra-cranial  pressure,  although  these  oon- 
ditions  are  certainly  capable  of  producing  it. 

In  cerebral  vomiting,  food  is  generally  rejected  soon  after  it  has 
been  taken ;  there  are  no  local  gastric  symptoms ;  no  disoomfort  or 
pain  is  produced  by  the  presence  of  food  in  the  stomach,  a  sjrmptom 
which  almost  always  attends  the  quick  rejection  of  food  from  gastric 
disease.  Cerebral  vomiting  may  be,  and  often  is  unattended  by 
but  this  is  not  an  invariable  characteristic.  In  some  cases  nai 
is  distressing.  Occasionally  the  patient  vomits  when  there  is  no  food 
in  the  stomach,  but  this  is  not  common.  The  disease  increases  the 
irritability  of  the  centre,  but  stimulation  of  the  peripheral  nerves  by 
food  is  usually  necessary  to  excite  the  act.  The  cerebral  conditions 
that  cause  vomiting  usually  also  cause  headache,  and  the  co-existence 
of  persistent  pain  in  the  head  with  frequent  vomiting  should  always 
raise  a  suspicion  of  cerebral  disease.  Optic  neuritis  is  also  a  common 
result  of    the    same   cerebral  condition,   and  the  eyes  should  be 
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examined  io  ererj  suspicions  case.  For  a  lon^  time  there  may  be  do 
other  ejmptoms.  It  is  most  important,  however,  to  note  that  in  the 
early  stage  of  disease,  when  the  excitability  of  the  centre  is  but  little 
augmented,  some  exciting  cause  may  produce  the  first  vomiting,  and 
the  cause  may  seem  adequate  to  account  for  it.  Before  the  increased 
irritability  of  the  centre  reaches  such  a  d^ree  as  to  cause  spoutanfous 
Tomiting  it  may  be  sufficient  to  lead  to  the  rejection  of  an  injudicious 
meal.  Such  explicable  vomiting  is  often  the  first  sign  of  intra-cranial 
disease,  especially  in  children.  The  first  symptom  of  a  glioma  of 
the  pons  was  vomiting  after  swallowing  a  piece  of  slate  pencil 
Patients  who  vomit  without  other  indications  of  gastro- intestinal  dis- 
turbance should  be  carefully  watched.     (See  "  Tumour.") 

Constipation  frequently  attends  intra-cranial  disease,  such  as  tumour, 
meningitis,  ^bc,  although  it  rarely  exists  until  other  symptoms  are 
apparent. 

Urinary  Orgam, — The  urine  is  seldom  altered  in  composition  by 
organic  brain  disease,  although  polyuria  rarely,  and  glycosuria  occa- 
tionally,  have  lieen  produced  by  disease  of  the  pons  or  medulla 
oblongata.  Albuminuria  occasionally  occurs  from  the  same  cause, 
and  niav  be  a  transient  effect  of  lesions  elsewhere  in  the  brain,  or  of 
meningitis.  But  albuminuria,  it  must  be  remembered,  is  a  frequent 
concomitant  of  vascular  lesions  in  the  brain,  because  kidney  disease 
ie  one  of  the  most  potent  causes  of  vascular  degeneration.  The 
amount  of  albumen  excreted  in  these  cases  is  often  greatly  increased 
for  a  few  days  by  a  cerebral  lesion. 

Bftention  of  urine  and  cverflow  incontinence  are  common  in  con* 
ditions  of  lowered  cerebral  function,  from  whatever  cause ;  but  there 
is  not  the  paralytic  incontinence  that  is  met  with  in  spinal  disease 
(eee  yoL  i,  p.  225).  Urine  and  fseces  are  often  passed  into  the  bed, 
Ac,  in  cases  of  mental  impairment,  without  any  actual  loss  of  power 
over  the  sphincters,  and,  as  already  st:it>'d,  this  symptom  is  always 
indicative  of  a  cousiilerable  degree  of  uientul  chauge. 

Ophthalmoscopic  Symptoms. 

Morbid  appearances  in  the  fundus  oculi  are  frequent  in  cases  of 
organic  brain  disease,  and  are  of  great  practical  importance.  Some  of 
these  are  a$$ociated,  the  result  of  the  cause  of  the  cert^bral  lesion ; 
others  are  consecutive,  and  are  the  effect  of  the  brain  disease.  The 
two  kinds  are  sometimes  conjoined. 

1.  The  aseocialed  changes  are  due  to  the  constitutional  condition, 
that  is,  to  the  ultimate  cause  of  the  brain  disease,  and  are  sometimes 
of  the  same  nature  as  the  cerebral  lesion.  The  following  are  the  most 
important: — (1)  Albuminuric  retinitis,  acute  and  chrouic;  it  is  asso- 
ciated chiefly  with  arterial  degeneration,  causing  either  cerebral 
bsemorrbage  or  softening  from  thrombosis.  (2)  Syphilitic  disease, 
usually  choroiditis,  or  the  atrophy  that  such  infiauimation   leaves. 
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This  is  often  to  be  seen  in  cases  of  brain  disease  due  to  either 
inherited  or  acquired  svphilis.  (3)  Tubercular  disease.  Tubercles 
of  the  choroid  are  sometimes  met  with  in  cases  of  tubercular  menin- 
gitis. Very  rarely  massive  tubercle  forms  within  the  eye,  in  cases  of 
tubercular  growths  in  the  brain.  Other  forms  of  associated  growth 
are  so  rare  as  not  to  be  of  practical  importance.  (4)  Vascular  lesions 
in  the  retina  sometimes  coincide  with  similar  lesions  in  the  brain. 
Thus  embolism  of  the  central  artery  may  occur  in  the  same  patient, 
and  even  at  the  same  time,*  as  embolism  of  a  cerebral  artery.  Miliary 
aneurisms  on  the  retinal  arteries  have  been  observed  to  coincide  with 
oerobral  hsemorrhage,  probably  due  to  similar  aneurisms  in  the  brain. 
They  are,  however,  extremely  rare.f  Eeemorrhages  in  the  retina  are 
more  common,  and  are  of  some  significance.  They  occur  espec^ially  in 
albuminuria,  in  gout  that  has  profoundly  affected  the  system,  in  leu- 
cocythsemia,  profound  anaemia,  purpura,  and  also  in  ulceratiye  endo- 
carditis, and  other  forms  of  septicaemia.  In  the  latter  they  often  have 
white  spots  in  the  centre,  and  are  the  result  of  ca[)i]lary  septic  embolism. 
Hsemorrhages,  identical  in  aspect,  are  sometimes  found  in  the  same 
cases  in  the  pia  mater.  Another  associated  lesion  (to  which  we  shall 
return)  is  simple  atrophy  of  the  disc,  which  sometimes  coincides  with 
degenerattTe  lesions  of  the  brain. 

2.  The  consecutive  changes,  which  are  not  merely  associated  with  the 
ceiebral  disease,  but  are  its  consequence,  comprehend  neuritis  and 
atrophy. 

Neuritis  or  '*  papillitis,*'  inflammation  of  the  in  trabecular  end  of  the 
optic  nerve,  is  manifested  by  swelling  and  increased  vascularity  of  the 
•*  optic  papilla."  It  will  be  remembered  that  the  end  of  the  nerve  is 
visible  in  the  fundus  as  the  ''  optic  disc,'*  the  boundary  of  which  is  the 
oval  opening  in  the  sclerotic  with  the  corresponding  opening  in  the 
choroid.  The  fibres  radiate  from  the  nerve  on  to  the  retina,  but  not 
equally  on  all  sides,  being  few  on  the  temporal  side.  The  nerve-elements 
arn  so  translucent  that  they  do  not  obscure  the  edge  of  the  disc,  except 
sometimes,  to  a  slight  extent,  above  and  below,  where  they  are  more 
numerous.  The  disc  is  rarely  uniform  in  its  surface,  because  the 
separation  of  the  nerve-fibres  leaves  a  central  hollow,  in  which  there 
are  few  or  no  vessels,  and  which  is  therefore  pale,  while  the  periphery 
of  the  disc  has  a  rosy  tint  from  the  minute  vessels  that  lie  among  the 
nerve-fibres  (Pig.  69).  Tliis  central  "  physiological  cup  **  varies  mu<*h 
in  size,  and  may  be  absent.  The  vascular  portion  of  the  disc  also 
Taries  in  extent  (inversely  as  the  cup),  and  varies  so  much  in  tint  that 
no  inferenc^e  can  be  drawn  from  its  colour  unless  this  is  observed  to 
change  in  the  course  of  time.  Mere  congestion,  therefore,  consisting 
only  of  increased  vascularity  of  the  disc,  is  very  difficult  to  recognise, 
and  although  it  probably  occurs,  it  is  rare,  as  an  isolated  condition, 

•  See  *  Med.  Ophthalmos'copy,'  Cate  47  (p.  882,  2ml  ed.). 

t  For  an  instanoe*  see  '  Med'tcul  Ophthalmoscopy,'  pi.  zii,  fig.  1,  and  Cite  41 
(2nd  ed.,  p.  826). 
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mi  i)  of  small  practical  importance.  An  actual  iMithological  change. 
hnWi'Trr  slik'ht  in  d-gree,  is  usually  attended  bj  some  BWelling  of  the 
pk(>ilWao-l  especiallybyle^Bencd  transciirencjof  it.astnioturea.  The 
effect  of  this  cbunge  is  first  to  lessen  the  sharpness  of  the  edge  of  the 
diw,  iiod  ihen  to  obscure  the  edge  altogether  (Fig.  69).  It  is  to  this 
poiut,  therefore,  that  atteutioTi  mnat  be  chiefly  directed.  The  effect  of 
a  morbid  change  on  the  distinctness  of  the  edge  is  greater  when  the 
di»o  is  oiamitied  b;r  the  direct  than  by  the  indirect  method ;  on  the 
otbar  h»ad.  if  the  indistinctness  is  a.pparent  and  not  real— is  do"  to 
the  tint  of  the  dis(!  being  nearly  that  of  the  choroid,  and  not  to  lessened 
traiisp&rency  of  the  structures  in  front  of  it — the  odgi!  iippears  more 
djstiact  in  the  direct  than  in  the  indirect  method  of  cxiimiaation. 
Thb  ia  a  very  important  [Ji-actical  point.  In  the  early  stuge  of 
nraritis  tfa«  edge  of  the  disc,  set^n  by  the  indirect  method,  may 
appear  ft  little  blurred,  and  surrounded  by  a  pale  halo,  while 
by  the  direct  method  the  halo  is  resolved  into  a  striated  aemi- 
a|wi|ne  layer  completely  concealing  the  edge.  The  early  change 
it  greatest  ou  the  nasal  side,  which  maj*  be  obscured  when  the 
Icmponl  edge  of  the  disc,  on  nhich  there  are  few  nerre-fihres,  is  still 
■liarp.  As  the  change  advances,  it  involves  the  whole  circumference 
«(  the  disc,  and  the  swelling  rapidly  encroaches  uu  the  physiolcgicftl 
rap.  which  is  iiltiraAtely  obliterated  (Fig.  69),  although  a  shgbt 
Mion  usually  reiitiiins  in  the  middle  of  the  swollen  jjapilla.  The 
BW''ll>Tig  is   readily   recognised  by  the  apparent 
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cliiiiigi!  in  relutivo  position  of  the  structures  tbat  are  on  <liff*rent  levels 
wheu  llie  obseryer  moves  liia  head  from  side  to  side  or  up  mid  down 
in  the  direct  exam  iu tit iou,  or  moves  the  lens  in  a  like  inaoner  iu  the 
indirect  ciamin&tion.  The  prominence  is  also  shown  by  the  loss  of  tha 
central  reflei^tioti  uf  the  vessels  where  they  course  down  the  sides 
of  the  swelling,  and  their  plane  ceases  to  be  at  right  auglea  to  the  !'"« 
of  the  observer's  vision.  The  tint  uf  the  swollen  pa^-illa  becomes  & 
full  red,  or,  more  commonly,  a  greyish  red,  tc  the  indirect  examioa- 
tion,  but  the  din-ct  method  shows  a  fin»  striated  vascnlarity.  As  tbe 
prominence  increast-s,  tbe  swelling  becomes  wider  in  extent,  until  it 
may  be  two  or  three  times  the  diameter  of  the  normal  disc.  White 
spots  may  appear  on  its  snrFace  (Fig.  70),  due  to  the  nccumut&tioD  of 
products  of  degeneration.  At  tirst  the  retinal  vessels  present  little 
change  in  size,  but  as  the  swelling  increases,  tbe  compresnon  cauBM 
tbe  veins  to  become  broader  and  the  arteries  narrow,  and  extravsMt' 
tiona  of  blood  may  be  visible  on  the  surface  or  margins  of  the  swollen 
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The  process  yaries  much  in  the  rapidity  with  which  it  it 
developed  ;  it  maj  reach  a  considerable  intensity  in  a  fortnight,  or  be 
still  moderate  in  degree  at  the  end  of  three  or  four  months.  As  a 
rule,  the  more  quickly  it  is  developed  the  more  intense  does  it  become. 
Commencing  subsidence  is  indicated  by  a  diminution  in  the  vascularity, 
stiU  greater  contraction  of  the  arteries,  and  later,  contraction  of  the 
Teins  also.  If  the  degree  of  neuritis  has  been  considerable,  the  swell- 
ing remains,  for  some  time,  pale  and  soft-edged,  and  slowly  sinks  until 
the  edges  of  the  disc  appear.  For  a  long  time  the  substance  of  the 
disc  is  occupied  by  new  tissue,  which,  with  the  narrowed  arteries, 
affords  evidence  of  the  preceding  inflammation.  Other  indications  of 
this  are  often  to  be  seen  in  damage  to  the  adjacent  edge  of  the  choroid. 
Only  when  the  neuritis  has  been  moderate  in  degree  does  the  disc 
lerame  a  perfectly  normal  aspect.  When  much  new  tissue  has  been 
formed*  this,  by  its  cicatricial  changes,  leaves  the  disc  white  and 
atrophied,  in  the  condition  of  "  consecutive  atrophy/'  or  **  ncuritio 
(papillitic)  atrophy,"  as  it  is  also  termed.  When  the  papillitis  has 
been  very  intense,  and  the  swelling  wide  in  area,  the  adjacent  retina 
may  suffer  in  its  nutrition,  and  products  of  degeneration  may  remain 
as  white  spots,  especially  near  the  macula  lutea,  simulating  the  aspect 
cf  albuminuric  retinitis. 

The  sabstsnce  of  the  swollen  ]»apilla  presents,  under  the  microscope, 
distended Tessels,  numerous  capillaries  and  nuclei,  with  accumulations 
of  leneogrtes  in  the  tissue  and  perivascular  sheaths.  In  the  early  stage, 
the  nerYB-fibres  and  connective-tissue  elements  may  be  separated  by 
flsdematoiis  effusion.  Subsequently  the  nerve- fibres  present  degene- 
ratrfe  ehanges,  moniliform  enlargements  containing  myelin  globules, 
and  •ggiegations  of  the  products  of  degeneration  into  "granule- 
oorpnsdasy"  while  the  walls  of  the  arteries  may  be  conspicuously 
thickened*  Similar,  although  slighter,  changes  may  be  traced  back  in 
the  snfaetance  of  the  optic  nerves,  or  in  their  sheaths,  to  the  cbiasma, 
and  tliej  may  be  even  more  intense  in  front  of  the  chiasma  than  they 
are  midway  between  this  and  the  eye.  The  outer  sheath  of  the  optic 
nerre  is  often  distended  by  liquid,  so  as  to  form  a  pyriform  swelling 
behind  the  iflobe.  The  space  within  this  sheath  is  continuous, 
f^hiiMJ^  with  the  subarachnoid  space  around  the  brain,  and  in  front, 
with  the  lymphatic  spaces  in  the  optic  papilla. 

A  alight  and  even  considerable  degree  of  optic  neuritis  may  cause 
no  symptoms.  Acuity  of  vision  may  be  unimpaired,  colour  vision 
normal,  the yisual  fields  unrestricted.  But  when  intense,  sight  suffers 
in  each  of  these  characters,  and  may  be  entirely  lost.  The  damage  to 
Tision  is  often  greater  during  the  stage  of  subsidem  e  than  it  is  during 
the  active  period  of  inflammation,  probably  because  the  nerve-elements 
suffer  frum  the  cicatricial  contraction  of  the  tissue- elements  formed 
during  the  inflammation.  But  the  affection  of  sight  is  not  necessiirily 
due  to  the  visible  papillitis;  it  may  be  the  result  of  more  intense 
inflammation    behind   the    eye,   or  the  eficct  of    the    intra-cranial 
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disease.  To  decide  this,  the  degree  of  neuritis  and  the  degree  of 
affection  of  Tision  must  be  compared,  and  the  character  of  the 
failure  of  sight  must  be  considered.  The  latter  is  described  in  the 
chapter  on  affections  of  the  optic  nerve.  After  the  neuritis  has  quite 
subsided  some  improyement  in  sight  often  takes  place,  from  the 
lecoverj  of  some  of  the  damaged  fibres.  But  there  may  remain  con- 
siderable amblyopia,  and  eren  absolute  blindness,  and  often  Terj 
irregular  changes  in  the  fields  of  yision,  both  for  white  and  coloured 
light. 

Ox>tic  neuritis  may  result  from  many  diseases  of  the  brain,  but 
its  most  frequent  cause  is  tumour,  and  a  considerable  degree  of 
neuritis  is  rarely  due  to  any  other  cause.  Next  in  frequency  is 
meningitis,  especially  affecting  the  base  of  the  brain,  but  the  papillitis 
caused  by  meningitis  is  usually  less  intense  than  that  of  tumour, 
perhaps  on  account  of  the  briefer  duration  of  the  disease.  Cerebral 
abscess  is  another  cause.  Optic  neuritis  scarcely  ever  results  from 
cerebral  hssmorrhage  or  from  thrombotic  softening,  but  it  has  been 
several  times  observed  in  cases  of  softening  from  embolism  when  the 
source  of  the  obstructing  plug  was  acute  endocarditis,  perhaps  because 
the  material  cartied  from  the  valves  is  of  an  irritant  septic  character, 
and  determines  a  greater  degree  of  secondary  inflammation  in  the 
softening  produced.  It  has  also  been  met  with  iu  a  case  in  which 
no  naked -eye  lesion  of  the  brain  existed,  but  in  which  the  microscope 
revealed  general  slight  inflammatory  changes — diffuse  cerebritis.  In 
all  these  diseases  the  neuritis  is,  as  a  rule,  double,  although  it  may 
develop  more  rapidly  in  one  eye  than  in  tbe  other.  Occasionally 
it  is  one-sided,  and  then  it  is  generally  on  the  side  opposite  the 
lesion.  Unilateral  optic  neuritis  is  much  more  frequently  due  to 
Tarious  diseases  at  the  back  of  the  orbit,  or  at  the  optic  foramen, 
than  to  disease  of  the  brain  itself. 

It  must  be  remembered,  however,  that  optic  neuritis  may  result 
from  other  causes  than  intra-cranial  disease.  It  is  vety  seldom 
primary ;  but  it  occurs  in  chlorosis,  albuminuria,  lead-poisoning, 
anffimia,  and  after  certain  acute  fevers,  especially  scarlet  fever  and 
typhoid;  in  many  of  these  conditions  its  occurrence  is  associated 
with  some  cerebral  symptoms.  When  neuritis  preponderates  over 
the  other  changes  in  albuminuria,  for  instance,  there  is  usually  much 
pain  in  tbe  head,  and  in  lead-poisoning  it  is  usually  associated  with 
the  acute  cerebral  symptoms  which  have  been  called  **encephalo- 
pathia  saturnina."  This  fact  sometimes  increases  the  difficulty  in 
diagnosis. 

The  mechanism  by  which  optic  neuritis  is  produced  is  a  subject  on 
which  various  opinions  have  been  held.*  It  is  sufficient  here  to  say 
that  the  early  theory  that  neuritis  is  due  to  increased  intra-cranial  pres- 
sure, acting  mechanically,  has  proved  erroneous.  I  have  known  slow 
increase  of  intra-cranial  pressure  to  separate  the  sutures  without  causing 

*  A  fall  account  of  thtM  will  be  found  in  '  Mediral  Oplithalmoscopy/  8rd  ed. 
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papOliiis.     In  a  large  number  of  cases  there  is  distinct  evidence  of  a 
descending  inflammation,  either  along  the  tmuk  of  the  optic  nerve  or 
along  its  sheath,  and  in  cases  of  meningitis  snch  descending  inflamma- 
tion is  invariable.     The  distension  of  the  optic  sheath  is  not  essential 
for  the  production  of  neuritis ;  it  is  sometimes  absent,  and  its  occur- 
rence is  related  especially  to  the  presence  of  an  excess  of  subarachnoid 
fluid.     The  signs  of  mechanical  "  strangulation/'  which  are  to  be  ob- 
lervod  in  cases  of  intense  neuritis,  are  no  evidence  that  the  inflam- 
mation was  caused  bj  any  mechanical  process.      The  cause  of  the 
ttrangulation  is  the  compression  of  the  veins  bj  the  inflammatory 
prodncts  within  the  swollen  papilla,  and  not,  as  was  at  first  thought, 
compression  within  the  sclerotic  ring  or  behind  it,  bv  the  distension 
of  the    sheath.      Within   the  ring,  the  vessels  after  death  never 
exhibit  anj  sign  of  narrowing,  whereas  within  the  papilla  their 
compression  is  usually  distinct.     The  conclusion  is  that  optic  neu- 
ritis is  probably  rarely  due  to  a  single  factor,  that  the  most  potent 
element  is  the  descent  of  a  process  of  tissue-irritation,  which,  when  it 
reaches  the  p)apilla,  sets  up  a  more  intense  inflammation;  that  in 
•onae  cases  this  factor  is  alone  effective ;  that  in  many  others  its  in- 
lloence  is  aided  by  the  effect  of  distension  of  the  sheath,  hindering  the 
escape  of  effete  liquids,  increasing  the  oedema,  or  even  conveying  irri- 
gating material.    The  distinction  between  optic  neuritis  and  "  choked 
diBC  "  is  one  of  degree,  not  of  cause.    So  far  as  optic  neuritis  has  any 
■ingle  significance,  it  is  that  of  the  presence  of  an  irritative  process 
-within  the  skulL 

There  is  an  important  relation  between  the  chronicity  of  the  neuritis 
suid  that  of  the  intra-cranial  process.     A  chronic  cerebral  process  may 
cause  an  acute  neuritis,  but  a  chronic  neuritis  never  results  from  an 
acute  process,  and  the  degree  of  the  chronicity  of  the  neuritis  is  an 
indication  of  the  degree  of  chronicity  of  the  intra-cranial  disease. 
When  the  cerebral  process  begins  to  improve,  the  neuritis  lessens,  and 
the  commencing  subsidence  of  the  neuritis  is  often  the  first  indication 
of  the  improvement  in  the  brain  lesion.     Hence  the  process  often 
gives  valuable  prognostic  information  as  well  as  diagnostic  guidance. 
Atrophy. — Of  the  three  forms  of  atrophy  of  the  optic  nerve,  2>nwary, 
meandary  (to  disease  of  the  nerve  further  back),  and  eonsecuiive  (to 
neuritis),  only  the  latter  two  occur  as  a  result  of  uncomplicated 
intra-cranial  disease.     Apparent  exceptions  to  this  are  disseminated 
sclerosis  and  general  paralysis  of  the  insane:  in  both  of  these  affec- 
tions primary  atrophy  may  occur,  but  in  these  there  is  wide-spread 
degeneration,  usually  involving  the  spinal  cord  as  well  as  the  brain, 
and  the  atrophy  must  be  regarded  as  associated  with,  rather  than  the 
result  of,  the  brain  disease.  Consecutive  (neuritic  or  papillitic)  atrophy, 
the  characters  of  which  have  been  already  described,  has  the  same 
causes  and  the  same  significance  as  the  inflammation  of  which  \%  is 
the  consequence. 
Secondary  atrophy  is  the  result  of  damage  to  the  optic  nerve  behi/H. 
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the  eye,  or  to  the  optic  chiasma.  Its  chaTaoteristic  ia  tbat  the  aigns 
of  atrophy  follow  instead  of  accompanying  the  failure  of  sight. 
Especially  important,  on  account  of  the  diagnostic  difficulty  it 
presents,  is  the  form  of  secondary  atrophy  that  follows  temporal 
heniianopia  of  slow  onset,  due  to  chronic  disease  at  the  optic  chiasma. 
The  causes  of  this  form  of  atrophy  will  he  described  in  the  chapter  on 
diseases  of  the  optic  nenre. 


DISEASES  OP  THE   CRANIAL  NERVES 

AND  DBRAHQBMENT  OF  THEIR  FUNCTIONS. 


Maht  symptoms  of  organic  brain  disease  consist  in  derangement  of 
the  functions  of  the  cranial  nerres,  and  it  is  conyenient  to  consider 
these  together  with  the  diseases  of  the  nerves  themselyes.  Such  an 
arrangement  is  not  strictly  logical,  but  its  practical  conrenienoe  is 
great,  since  much  needless  repetition  is  thereby  avoided,  and  thoM 
symptoms  can  be  described  together  that  are  of  the  same  character, 
and  have  to  be  considered  together  in  practical  diagnosis.  The  paths 
of  the  cranial  nerve-fibres  within  the  bi-ain  have  been  already  de- 
cribed,  and  need  not  be  here  repeated,  except  in  so  far  as  they  have  a 
bearing  on  special  points. 


OLFACTORY  NERVE— AFFECTIONS  OF   SMELL. 

The  olfactory  bulb  contains  many  nerve-cells,  and  has  been  thought 
by  some  to  be  analogous  to  the  nuclei  of  the  other  cranial  nerves, 
by  others  to  be  a  detached  portion  of  the  cerebral  cortex.  The  bulb  is 
connected  with  the  cerebral  hemispheres  by  the  olfactory  nerve,  the 
central  connections  of  which  have  been  described  at  p.  56.  We  have 
seen  that  each  nerve  seems  to  be  related  to  both  hemispheres,  sinoe 
the  sense  of  smell  on  one  side  may  be  deranged,  not  only  by  disease 
of  the  hemisphere  (uncinate  gyms)  on  the  same  side,  but  also  by  a 
lesion  of  the  hinder  |>art  of  the  internal  capsule  on  the  opposite  side^ 
and  probably  also  by  disease  of  the  convexity. 

The  sense  of  smell  includes  more  than  is  popularly  assigned  to  it 
It  includes  not  only  the  recognition  of  odours,  but  also  that  of  flavours. 
When  the  olfactory  nerves  are  influenced  through  the  anterior  nares 
the  sensation  is  termed  an  "  odour ;"  when  through  the  posterior  nares 
it  is  termed  a  *'  flavour."  In  the  latter  case  the  sensations  are  blended 
with  those  of  taste  proper,  bitter,  sweet,  sour,  ^c.,  and  a  mixed 
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•ation  u  tbe  result.    If  the  sense  of  smell  is  lost,  all  perception  of 

flftTonra  is  lost  with  it»  but  the  true  gustatory  sensations  remain. 

The  two  functions  of  the  olfactory  nerre  seem  to  be  separated  at  the 

eortex,  and  the  impressions  of  flayour  to  be  perceived  through  the 

i&me  centre  as  those  of  taste,  since  this  relation  is  always  preserred  in 

the  anra  of  epilepsy.     Hence  patients  who  have  lost  smell  usually 

say  that  they  have  also  lost  taste,  and  sometimes  they  only  mention 

Hie  loss  of  ''taste/'  which  is  to  most  persons  the  more  serious 

depriration.* 

In  testing  the  sense  of  smell,  care  must  be  taken  to  employ  only  sub- 
stances (such  as  musk,  asafo^tida,  or  oil  of  cloTes)  that  act  on  the 
olfactory  nerre  alone,  and  it  is  best  to  use  such  odours  as  are  readily 
identified  and  named.  If  volatile  pungent  substances  are  used,  such 
ammonia  or  acetic  acid,  which  also  stimulate  the  fifth  nerve  in  the 
al  mucous  membrane,  the  patient  may  perceive  that  which  he 
uiiot  smelL 

XrOM  of  the  serue  of  imell,  anosmia,  is  less  frequently  due  to  a  lesion 
the  nerve  than  to  disease  of  the  mucous  membrane  of  the  nose, 
<^ronic  inflammation,  nasal  polypus,  &c  It  may  also  be  caused 
irectly  by  paralysis  of  the  fifth  nerve  and  consequent  trophic 
banges  in  the  membrane,  or  dryness  from  lessened  secretion. 
xcessive  secretion  may  also  produce  it  If  the  nose  be  filled  with 
water  no  smell  is  excited,  and  smell  remains  in  abeyance  for 
time.  Tbe  olfactory  nerves  may  be  damaged  by  falls  or 
^lows  on  tbe  front  or  back  of  tbe  head;  the  delicate  filaments  are 
from  the  bulb,  or  are  lacerated  in  their  passage  tb rough  the 
thmoid  bone.  The  olfuctory  bulbs  sometimes  suffer,  by  compression 
inflammation,  in  cases  of  tumour  in  the  anterior  fossa  of  tbe  skull, 
elsewhere  within  tbe  cranial  cavit  v,  even  in  tbe  cerebellum,  caries 
f  adjacent  bone,  and  local  meningitis,  syphilitic  or  other.  Tliey 
ay  also  be  compressed  by  inteinal  hydrocephalus.f  In  those  cases 
"^be  bulbs  may  be  distinctly  involved  in  the  diseast*,  or  may  be 
flattened  and  wasted.  Tumours  have  been  supposed  to  cause  an 
olfactory  neuritis,  analogous  to  optic  neuritis.  In  locomotor  at^ixy, 
suiosmia  occasionally  occurs,  although  not  frequently.  Primary 
Atrophy  of  the  bulbs  is  occasionally  met  with  in  old  age  (Prevost). 
Xastly,  excessive  stimulation  of  the  olfactory  nerves  has  caused  their 
paralysis,  just  as  blindness  has  resulted  from  a  very  brilliant  light ; 
in  several  cases,  after  exposure  to  an  exceedingly  strong  odour,  the 

*  Tba  word  flaroar  originallj  meant  suielL    Tbe  noineuclature  given  above  it 
that  ot  Milton,  wlio»  epemking  of  wine,  snva,— 

"  The  flavour  or  the  smell. 
Or  taste  thai  cheers  the  hearts  of  gods  or  men.** 

Samson  AgonisUa,  644. 

8kc«t,  it  is  true,  thinks  Milton  maj  have  meant  colour,  *' flavor"  in  low  Latin 
■eining  jreUow ;  but  no  contcmix)rary  example  of  this  use  is  given, 
t  Quincke, '  Cor.  HI.  f.  Schweix.  Acntc.'  1882.  No.  9. 
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sense  of  smell  has  been  permanently  lost.  Thus  an  officer  in  Ireland 
superintended  the  emptying  of  a  cesspool  at  the  bottom  of  which 
some  weapons  were  said  to  be  concealed ;  the  odour  was  most  offen- 
siye.  Next  day  he  found  that  his  sense  of  smell  was  gone,  and  it 
never  returned.  Other  similar  cases  are  on  record.  It  has  been  con* 
jectured  that  the  odour  causes  congestion  and  haemorrhage  into  the 
mucous  membrane,  because,  if  the  musk  deer-bunters  do  not  stuff  np 
their  nostrils  before  extracting  the  musk  ghind,  they  suffer  from 
epistaxis.*  But  it  is  unlikely  that  capillary  hsBmorrhage  into  the 
mucous  membrane  would  cause  complete  anosmia,  or  would  occur 
without  epistaxis.  More  probably  the  loss  of  smell  is  the  direct 
result  of  the  over- stimulation  on  the  nutrition  of  the  nerve-elements. 

In  diseases  of  the  cerebral  hemisphere  loss  of  smell  is  rare.  It  has 
occurred  with  symptoms  of  embolism  of  the  middle  cerebral  (Hugh- 
lings  Jackson),  perhaps  from  damage  to  the  root-fibres  at  the  com- 
mencement of  the  fissure  of  Sylvius,  since  the  loss  of  smell  Las  been 
on  the  same  side  as  the  lesion.  It  has  also  been  observed,  on  the 
opposite  side,  in  cases  of  disease  of  tbe  "  sensory  cross  way,"  at  the 
hind  part  of  the  internal  capsule,t  and  in  at  least  one  case  of  exten- 
sive disease  of  the  convexity.^  Functional  loss  occurs  only  in  hys- 
terical bemianaesthesia.  Tbe  olfactory  nerves  are  sometimes  congeni- 
tally  absent.  Dr.  Sharpey,  in  his  lectures  on  physiology,  used  to 
mention  the  instance  of  a  chief  scavenger  of  the  city  of  Leipzig,  who 
was  known  to  have  no  sense  of  smell,  and  in  whose  brain  no  trace  of 
olfactory  nerves  could  be  found.  A  few  similar  anatomical  facts  are 
on  record ;  in  most  cases  a  minute  grey  prominence  marked  the  place 
from  which  the  nerve  normally  springs.  Congenital  absence  has  been 
known  to  descend  from  father  to  son  (Breschet).  It  does  not  seem 
certain,  however,  that  the  absence  of  the  nerves  invariably  entails 
absence  of  the  sense. §  Possibly,  as  suggested  by  Duval, ||  the  fifth 
nerve  subserved  the  olfactory  function. 

Injury  may  cause  partial  loss,  sometimes  curious.  One  intelligent 
man,  after  concussion,  could  only  perceive  a  certain  "  scent,"  and  of 
flavours,  that  only  of  raspberry  jam,  even  strawberry  jam  being 
unrecognised.     Tbe  state  was  permanent. 

The  diagnosis  of  an  aff«^ction  of  the  nerve  depends  first  on  the 
detection  of  the  loss  of  smell,  and  secondly  on  the  exclusion  of  disease 
of  the  mucous  membrane.  In  the  latter  case  purulent  discharge  has 
generally  occurred  at  some  period,  and  a  history  of  such  discharge 
always  affords  strong  reason  for  suspecting  a  local  cause.  Loss  of 
smell,  with  ability  to  recognise  flavours,  is  always  due  to  such  disease, 

*  Althant, '  Lancet/  1881,  vol.  i,  p.  771,  where  Rome  interesting  infonnation  on 
the  history  of  our  knowledge  of  anosmia  will  he  found.  f  See  note  on  p.  20. 

X  The  case  of  Demange,  p.  18. 

§  Case  of  Bernard,  quoted  hy  Althaus,  'Lancet,'  1881,  i«  772;  and  of  Lebec, 
•  Prog.  M^.,'  No.  48.  1883. 

II  *  BnU.  de  la  Soc  de  Biol.,  Paris/  No.  17, 1883. 
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fumetimes  partial  in  extent.  The  importance  of  a  local  examination  is 
obvious.  A  lad  was  once  sent  to  me  who  was  said  to  have  lost  smell, 
Uste,  and  hearing ;  I  was  asked  where  the  brain  disease  was  likely 
to  be  to  canse  these  effects.  There  were  scrofulous  inflammation  of 
the  nasal  mucous  membrane,  caries  in  both  ears,  and  neither  loss  of 
taste  proper  nor  any  evidence  of  intra-cranial  mischief. 

Besides  the  ordinary  tests  of  smell,  the  nerves  can  be  stimulated  by 
▼oltaic  electricity,  a  phosphorus-like  odour  being  perceived.  This  is 
proof  of  their  integrity,  but  the  application  is  very  painful  unless 
the  nose  is  filled  with  water,  or,  better,  with  a  weak  saline  solution, 
in  which  the  rheophore  is  placed.  In  health  the  order  of  response 
has  been  thus  found  to  be  simikr  to  that  of  other  nerves  :  (1)  KCC, 
(2)A00.  The  induced  current  has  no  effect.  An  electrical  exami- 
nation can  very  seldom  be  necessary.  The  fact  that  disease  of  the 
fifth  nerve  may  cause  considerable  anosmia  must  not  be  forgetten  in 
diaj^osis. 

The  prognosis  of  disease  of  the  olfactory  nerve  is  generally  unfavor- 
able.  Considerable  improvement  has  been  observed  only  in  cases  of 
ijphilitic  disease  of  short  duration,  and  in  some  traumatic  cases. 

The  treatment  is  mainly  that  of  the  cause  of  the  anosmia.  The 
local  application  of  strychnia  to  the  mucous  membrane  has  be^*n 
recommended — as  a  solution  in  olive  oil  (Brun niche),  or  as  snuff,  ^ 
^in  mixed  with  sugar  (Althaus).  In  cases  in  which  there  is  reason 
to  believe  that  the  active  disease  has  ceased,  voltaic  electricity  has 
^n  recommended,  the  positive  pole  being  placed  behind  the  mastoid 
process,  the  negative  to  the  nasal  bones.  Only  a  few  cells  can  be 
^^.  or  unpleasant  giddiness  vrill  be  produced.  In  one  recorded 
^^,  after  a  fall  on  the  back  of  the  head,  considerable  improvement 
followed  two  applications  (Jacob).  Of  course,  all  that  electricity  can 
^0  it  to  excite  the  nerve-elements  that  are  structurally  perfect,  but 
^Ofsome  reason  functionally  inactive,  and  in  most  cases  of  anosmia  it 
^  useless.  Iodide  of  potassium  has  also  been  recommended,  but  iti 
^^e,  except  in  cases  of  syphilitic  origin,  is  doubtful. 

^^cttosed  seniitiveness  of  the  olfactory  nerves — "  olfactory  hyper- 

■"thesia,"    "hyperosmia" — is    occasionally   met    with.      It  occurs 

^^fly  in  hysteria,  in  which  remarkable,  almost  animal,  acuteness 

^^  the  sense  is  sometimes  present,   so   that   not  only  objects  but 

^''^118  have  been  discriminated  by  this  means.     In  insanity  the 

**'^^  condition  is  sometimes  met  with.     It  is  usually  associated  with, 

^^  h^as  to  be  distinguished  from,  an  altered  appreciation  of  odours, 

^'^U  in  the  abnormal  enjoyment  of,  or  disgust  at,  the  odours  which 

^''^  *"«*t;ogni8ed  with  natural  or  preternatural  acuteness. 

■^^  condition  rarely  calls  for  special  treatment.  Morphia  in  snuff 
^^  hypodermic  injection  has  been  suj^gested,  but  the  local  application 
^^  ^^oain  will  probably  be  found  more  effective. 

^^^jedive  Sensations  of  Smell. — Subjective  sensations  of  smell  occur 
fxo^  central  disease,  or  from  irritation  of  the  nerve.     In  the  insane, 
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olfactorj  hallucinations  occur,  though  lest  commonly  than  tboM 
of  the  optic  or  auditory  nerve.  Schlager  met  with  them  in  !!▼« 
cases  out  of  six  hundred.  In  epilepsy  subjective  sensations  of  smell 
occur  as  occasional  warnings  of  fits,  and  disease  in  such  a  case  has 
been  found  to  involve  the  oKactory  region  in  the  anterior  part  of  the 
temporo-sphenoidal  lobe.  It  was  so  in  a  case  of  tumour,  recorded  by 
Sander,  and  also  in  one  of  softening  of  this  region.*  In  a  case  re- 
corded bj  Dr.  Hughlings  Jackson  and  Dr.  Beevorf  the  aura  consisted 
of  a  crud^  sensation  of  smell  and  the  so- called  "  dreamy  state."  There 
was  no  impairment  of  the  sense  of  smell,  but  the  autopsy  revealed  a 
tumour  involving  the  anterior  part  of  the  right  temporo-sphenoidal 
lobe.  A  subjective  sensation  (usually  resembling  that  of  phosphoroa, 
and  such  as  is  produced  by  electrical  stimulation  of  the  nerve)  some* 
times  precedes  loss  of  smell  trom  organic  disease,  as  by  a  tumour.  It 
was  so  in  a  case  of  loss  of  smell  in  tabes  recorded  by  Althaus.  Doubt* 
less  the  sensation  is  due  to  the  irritation  of  the  nerve-elements  by  tha 
morbid  process  which  ultimately  destroys  them. 

Perversion  of  the  Sense  of  SmeU. — This  is  a  rare  condition,  which 
occasionally  results  from  irritation  of  the  nerve  or  central  organ.  In 
a  case  recorded  by  Legg,  some  time  after  an  injury  to  the  head,  all 
substances  "tasted"  of  gas  or  pai*afin,  and  there  was  marked 
diminution  in  the  acuteness  of  tbe  sense  of  smell.  In  a  case  of  tabes 
recorded  by  Erbeu^  there  was  perversion  of  smell  and  a  similar  condi- 
tiou  ot  taste. 


OPTIC  NERVE  AND  VISUAL   SYMPTOMS. 

The  central  relations  of  the  optic  nerve  have  been  described  at 
p.  54,  and  the  cortical  centres  for  vision  at  p.  21.  The  fibres  from  the 
region  of  the  macula  lutea  are  at  first  in  the  outer  part  of  the  nerve, 
and  reach  its  axis  near  the  optic  foramen.  Each  optic  tract  contains 
the  fibres  from  the  same-named  half  of  each  retina,  Le.  from  the 
temporal  half  of  the  retina  on  the  same  side,  and  the  nasal  half  of  the 
retina  on  the  other  side,  and  hence  disease  of  the  tract  causes  loss  of 
vision  in  the  opposite  half  of  each  field,  the  temporal  half  of  the  one, 
the  nasal  half  of  the  other.  This  is  termed  homonynunu  AemtafiopM»§ 
or  lateral  hemianopia. 

Why  do  more  fibres  cross  to  the  opposite  tract  than  pass  ta  th« 
tract  on  the  same  side,  if  the  two  sets  come  from  equal  retinal  areas? 
Because  the  prominence  of  the  nose  shuts  off  the  rays  from  the  peri- 

*  Hamilton,  'New  York  Med.  Joum  /  June,  1882. 

t  *  Brain/  vol.  xii,  354. 

I  •  Wien.  Med.  Blatter,'  1886,  pp.  43,  44. 

§  It  was  formerly  called  "  hemiopia,"  but  the  anomaly  of  the  use  of  the  ten 
"half -sight"  in  the  sense  of  " half- blindness "  has  led  to  a  general  endeavoor  U 
employ  the  more  exact  "  hemianopia  "  or  "  hemianopsia."  Although  it  is  seldoa 
desirable  to  change  a  familiar  word,  the  alteration  is  trifling  and  removes  tk 
inaccuracj. 
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pli«ra1  p«i  of  the  temporiil  half  of  the  retina,  and  tha  Dower  of  sight 
eit«nds  but  little  further  than  the  area  habitutilly  stimulated. 
Hence,  while  the  retinal  ha^lves  are  of  equal  size,  the  functional  area 
is  imaller  oo  the  temporal  side,  and  fewer  nerve-fibres  proceed  from 
it*  The  fibres  from  the  temporal  side  are  those  that  do  not  cross, 
ftnd  hence  the  crossing  fibres  are  more  Qumerous  thaa  those  that  puss 
is  the  tract  without  decussating.  The  fibres  which  cross  occupy  the 
toiddle  of  the  cbiasma,  the  diret't  fibres  lie  on  each  aide.  Fibres  frum 
tbe  macula  I u ten  and  region  around  it  pass,  in  most  iodiWdiials  at 
least,  to  both  optic  tracts.  The  division  between  the  iwu  iialves  of 
tlM  retina  (from  whieh  fibres  pass  to  the  respective  traits)  is  generally 
ia  tlu  vertical  line  of  the  macula  lutea,  but  it  prob  ibly  varies  in  its 
preciie  direction  in  different  imiividuaU.  and  seems  sometimes  to  be 
alightlv  oblique.  These  Iwo  facts  will  be  conxidered  more  fully  in  the 
d«acci|ition  of  the  Bjmptoms.  The  fibres  which  pass  from  one  tract  to 
Lbe  other  by  the  posterior  part  of  the  commissure  (and  are  probably 
c^onnocted.  by  the  internal  geniculate  bodie*,  with  the  corpora quidri- 
Emiioa)  hare  not,  at  present,  any  medical  importance. 

"Vo  have  seen  that  the  visual  piith  pahtses,  on  each  side,  by  the  optic 
t^sct  to  the  optic  thalamus,  and  thence  by  the  optic  radiation  to  the 
GOrt«s  of  the  occipital  lobe.  This  constitutes  a  half-visiou  centre 
which  seems  to  be  double,  for  light  and  Cor  colours.  The  two  half- 
*i»OD  centrei  are  probably  blended  in  a  higher  viauol  o«?ntre  in  front 
of  the  oodpital  lobe.  The  arrangement  is,  however,  very  complex  ;  in 
°*^  centre  both  fields  are  represented,  but  chiefly  thiit  of  the  opposite 
*?*•  Each  hiirber  visual  centre  can  supplement  its  fellow  to  some 
°iteat  and  compeniata  its  loss,  but  in  the  half-vision  centres  there  is 
no  priwer  of  supplemental  action,  and  no  campeusation  for  loss  is 
{"^■ble.  The  effects  of  destruction  of  the  path  or  centre  (when  the 
iMnlts  uf  the  Hligbter  damai^e  have  passed  oB)  ore  peruiauent.  This 
"•'rikingly  shown  by  Fig.  80. 

^'■lotooT.— The  numerous  affections  of  the  optic  nerve  within  the 
^  do  not  come  within  the  province  of  this  book,  nor  does  the  primary 
^fhy,  which  so  often  accompanies  certain  degenerative  diseases  of 
^  *t>inal  cord,  and  occasionally  complicates  similar  diseases  of  the 
^'o.  Oplic  neuritis,  or  "  papillitis,"  such  as  results  from  intra-crauiat 
"UBoi^ra^  is  rather  a  general  symptom  uf  cerebral  disease  than  ft 
^'^i^  affection  of  the  nerve,  and  has  been  considered  with  other 
^^C^tOBBof  the  same  class  (p.  132).  Moreover,  many  diseasi-e  of 
^■k«m  itself  behind  the  efe,  such  as  interstitial  neuritis,  orhsamor- 


■lion  «t  Ui«  nptie  nerve  U  not  the  invaritbta  mla  In  tb«  snioiAl 
'om.  btumMoiast'irn there iaat«»1.lGCu9»tioii.  Thosmoniitof  dccuiwtiua 
^  %B  b*  rooKhly  pRiparClaiied  lo  the  amuODt  of  ■eparuUnn  ot  tlie  itcMa  of  viaion. 
~  4  t^  bUi  halt  overlup  when  tlio  cjea  are  diroctei]  lunmnls.  uiiil  lliere  ii  a 
mils  in  which  the  tielAt  are  lolally  diitiuct  and 
Is  la  o*«rUp,  M  flihei,  ther«  U  m  total  dociuution. 
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rhage  into  the  lubstance  of  the  nerre,  also  fall  chiefly  into  the  pro* 
Tince  of  ophthalmology. 

The  diseases  that  are  of  medical  significance  affect  the  nerve,  the 
chiasma,  the  tract,  or  the  path  from  this  to  the  cortex,  or  the  cortex 
itself.  This  classification  corresponds  to  an  important  difference  in 
the  symptoms  produced* 

(1)  The  nerve  itself  may  be  damaged  by  tumours  within  the  orbit 
or  within  the  skull.  The  intra-cranial  course  of  the  nerve  is  indeed  so 
short  that  it  is  seldom  thus  affected,  but  it  is  occasionally  compressed 
by  a  tumour  of  the  pituitary  body,  or  by  one  springing  from  the  bone. 
The  nerve  may  be  damapred  by  an  aneurism  of  the  ophthalmic  artery 
within  the  orbit,  or  of  the  internal  carotid  within  the  skull.  It  is 
occasionally  the  seat  of  inflammation,  interstitial  or  arising  in  the 
sheath  or  spreading  to  it  from  an  adjacent  focus,  snch  as  caries  of  the 
sphenoid  bone  or  an  orbital  abscess.  It  often  becomes  inflamed  in 
meningitis,  but  symptoms  result  chiefly  through  the  agency  of  papil- 
litis. A  rare  but  important  form  is  rheumatic  inflammation.  Of  this 
I  haye  seen  several  instances,  chiefly  in  women,  and  two  had  previously 
suffered  from  a  neuritis  of  the  facial  nerve,  and  all  from  other  mani- 
festations of  rheumatism.  The  symptoms  followed  exposure  to  cold. 
In  some  cases  the  nerves  to  the  eyeball  muscles  were  also  inyolved, 
and  from  this  it  is  probable  that  the  seat  of  this  inflammation  is  at 
the  back  of  the  orbit.  The  optic  nerve  is  occasionally  injured  in  falls  on 
the  head,  either  by  laceration  at  the  optic  foramen  or  by  hemor- 
rhage. 

(2)  The  ehiaema  is  dama^^ed  most  frequently  by  tumours  arising 
in  its  neighbourhood,  especially  by  those  springing  from  the  pituitary 
body,  sometimes  by  tubercular  or  syphilitic  growths,  in  its  substance  or 
outside  it,  rarely  by  chronic  inflammation  in  its  vicinity,  commencing 
in  the  dura  mater  and  leading  to  thickening  of  the  tissues  about  the 
commissure.  Another  occasional  cause  of  damage  is  internal  hydro- 
cephalus; the  distended  infundibul urn  of  the  third  yentricle  presses 
on  the  middle  of  the  chiasma  and  flattens  it,  as  Oheselden  noted  a 
century  and  a  half  ago.*  It  is  probable  that  it  is  sometimes  the  seat 
of  interstitial  inflammation,  of  which  inherited  gout  may  be  the 
apparent  cause.  Similar  symptoms  occur  in  rare  cases  of  tabetic 
atrophy  of  the  optic  nerve,  and  may  develop  slowly  or  rapidly.  This 
process  may  conceivably  be  sometimes  more  intense  at  the  chiasma 
than  elsewhere,  even  in  slow  atrophy,  and  may  even  assume  the 
character  of  a  secondary  inflammation  in  some  cases  (see  "  Tabes,** 
vol.  i).  In  one  case  which  I  have  recorded  the  characteristic  loss  of 
sight  came  on  quite  suddenly,  and  has  been  observed  in  other  cases 
of  tabes ;  it  suggests  a  secondary  vascular  lesion.  Interstitial  hssmor- 
rhage  has  been  actually  observed.f 

•  « Phil.  Trani.,'  No.  337,  p.  281. 

t  For  details  of  lesions  see  Wilbrand,  '  Hemianopsie/  Berlin.  1881,  and  Hill 
Griffith.  'Med.  Chronicle,'  January.  1887. 
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(S)  The  optie  tract  ii  ohieB^  damped  b^  tumoars  either  of  tbe  base 
at  iprioging  from  the  inner  part  of  the  temporo-Bphenoid&l  lobe, 
vhidi  maj  either  compreaa  tbe  tract  or  invade  it.  An  instance  of 
inch  compreHBion  is  abowa  in  Fig.  71,  although  it  ie  doabtftll  whether 
the  heoiiaQopia,  from  wbicb  the  pationt  sufEered,  was  thns  produced, 
lince  tbe  disease  began  in  the  hemisphere  in  tbe  neigbbonrhood  of 
the  optic  radiation,  and  tbe  bemianopia  was  an  earljr  symptom.  (The 
terebml  growth  ia  figured  in  tbe  chapter  on  "  In  tra-cranial  Tumours.") 
If  the  growth  invadei  the  tract,  it  geaerallj'  apreads  aho  to  tbe  cms. 
u  in  t  cue  in  wbicb  eucb  a  tamour  caused  fimt  bemianopia  and  then 
keniplegia.*  The  tract  ia  seldom  damaged  bj  softening  or  hnmor- 
A>ge;  softening  in  the  lenticular  nucleus  has  invaded  tbe  tract,  and 
putitl  (oftening  has  been  observed  to  result  from  tbromboaia  of  tbe 
■utorn&I  carotid.  It  is  sometimes  tbe  seat  of  an  iaiet  of  disseminated 
Mbrosis. 


^■•.  n.^Tnmour  of  r1|;hC  trtnporo'iiplieDotdul  \o\-e,  (-omiireuiug  tba 
right  Optie  tTKct.  but  preTionilj  iDtcirnpting  the  optic  ndimnn. 
(Sm  chapter  on  "  Intn-ciuiiftl  Tumoun.") 

"^^  intra-cerebral  path  maj  be  damaged  bj  softening,  hnmorrhag«« 
"""'^'Urs,  or  traumatic  lesions.  These  maj  involve  the  thalamua, 
P*'*^**ior  part  of  tbe  internal  capsule,  white  substance  of  the  occipital 
lobe,  orcortei. 

^^"■^SnOATIOH    OP    THE   FuNCTlOHB   Or  THE   OPTIC  NeRVB — Tho 

**''^^«stations  of  disease  consist  in  alterations  in  the  fundus  oculi, 

""  *«»  impairment  of  vision  or  of  the  reflex  action  of  the  iris  to  light. 

^  *l»e«e  should  be  carefully  examined  in  every  case ;  and  it  is  often 

*''**««7  also  to  ascertain  the  state  of  refraction  in  the  eye,  lest  a 

™^^t  of  sight  sbonld  be  ascribed  to  disease  of  tbe  visual  path  or 

**''^^,  when  it  depends  solely  on  an  error  in  refraction.     This  is  of 

<r^t  importance,  especially  since  a  considerable  deviation  from  the 

*'**'^  refraction  is  apt  to  set  up  other  functional  disturbances,  pain, 

•  '  Cent.  f.  med.  WUt.,'  1ST8,  No.  Rl. 

VOL  II.  10 
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Ac.»  wbicb  may  lead  to  a  suspicioa  of  organic  disease.  The  saspicioii 
may  be  apparently  confirmed  by  tbe  impairment  of  sight.  On  the 
importance  of  an  ophthalmoscopic  examination  it  is  needless  to 
insist;  without  it,  amblyopia  may  be  ascribed  to  brain  disease  when 
it  is  of  purely  ocular  origin,  and  many  morbid  processes  in  the  brain 
reveal  themselves  in  the  optic  papilla.  The  more  important  changes 
in  the  fundus  have  been  already  mentioned  (p.  131).*  The  mode  of 
testing  the  action  of  tbe  pupil  will  be  described  in  the  chapter  oil 
•'  Diseases  of  the  Third  Nerve." 


The  examination  of  vision  includes  several  points,  each  of  which  needs 
ful  investigation.  (1)  The  acuity  of  vision,  for  which  test-types  are  employed, 
and  the  result  is  expressed  in  a  fraction  of  which  the  denominator  is  the  distance 
at  which  the  type  can  be  read  by  a  normal  eye,  and  the  numerator  is  the  farthest 
distance  at  which  it  can  be  read  by  the  patient.  (2)  Colour  vision  may  be 
tested  in  two  ways :  (a)  by  the  method  of  **  confusion/'  in  which  the  patient 
selects  from  a  series  of  coloured  objects  those  that  are  of  the  same  kind  of 
colour  as  the  standard,  and  reveals  a  defect  by  picking  out  tints  that  are  eesen* 
tially  different ;  (h)  by  asking  the  patient  to  name  certain  colours.  This  is  open 
to  the  fallacies  that  a  name  may  be  given  accurately  when  a  colour  is  not  rightly 
perceived,  and  that  the  patient  may  not  be  familiar  with  the  names  of  colonn. 
The  former  fallacy  is  especially  dangerous  in  cases  of  congenital  colour-blind- 
ness,  in  which  colours  may  appear  different,  and  be  associated  with  certain  names 
in  the  mind,  when  they  are  not  rightly  perceived.  The  method  of  naming 
colourR  is,  however,  more  often  useful  in  medical  than  in  ophthalmic  work. 
If  a  patient  is  known  to  have  previously  had  good  colour  vision,  or  if  oiie 
eye  only  is  affected,  and  the  vision  with  it  can  be  compared  with  that  of  tbe 
other  eye,  the  method  of  naming  colours  often  gives  valuable  informatiou* 
especially  as  to  the  character  of  the  sensation  excited.  (3)  The  fields  of  visiuA 
must  be  examined,  and  if  any  defect  is  found,  they  should  be  mapped  oat,  af 
possible,  by  means  of  a  "  perimeter."  The  field  may  be  roughly  tested  by 
moving  some  object  midway  between  the  observer  and  the  patient,  tbe  e^a 
tested  being  fixed  on  that  of  the  observer,  who  can  thus  readily  detect  aiif 
movement  of  the  patient's  eye  from  the  fixing- point  towards  the  object,  and  tit 
the  same  time  can  use  his  own  field  of  vision  as  a  standard.  For  a  very  rou^k 
examination  the  hand  may  be  employed,  but  it  is  better  to  use  a  small  piece  of 
white  paper  one  third  of  an  inch  square,  fixed  on  the  end  of  a  dark-colonred  roii, 
such  as  a  penholder.  With  a  little  care  very  exact  observations  can  thus  be  mae«, 
although  tbe  result  cannot  be  recorded  so  precisely  as  by  means  of  a  perimeter. 
In  this  instrument  an  object  is  made  to  move  along  a  quadrant  of  a  cirde, 
divided  into  degrees,  and  rotating  on  one  of  its  extremities  (at  which  is  the 
fixing-point),  so  that  the  quadrant  can  be  placed  in  each  radius  of  a  liemisph«e 
of  which  the  patient's  eye  is  at  the  centre.  The  result  is  recorded  on  a  chart  in 
which  are  concentric  circles  divided  by  radii,  at  intervals  of  ten  or  more  degress. 
The  field  does  not  extend  equally  in  all  directions*  being  limited  above  by  tbe 
projecting  eyebrow,  and  on  the  inner  side  by  the  nose.  In  the  diagrams  heie 
given  only  that  part  of  the  chart  is  shown  which  is  included  within  the  aveiage 
normal  field,  and  for  the  sake  of  simplicity  only  the  indii  and  concentric  oiiolet 
at  30^  distance  are  represented,  although  many  mora  were  employed  in  taking 
the  fields. 

*  The  reader  will  find  a  full  acconnt  of  them  in  '  Medical  Ophthalmoscopy,'  8rd  ad. 
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It  U  imporhmt,  in  foiting  rition,  to  know  tlut  in  conditioni  of  fnnatiowi 
fMbleoen  of  tha  uorToaa  ijBtem,  luch  m  hjsterik  and  so-called  neanutheDii^ 
the  Moiibilit;  of  tho  peiipheral  parts  oF  the  retiiia  letuns  con«iderabl;  after 
■tteatioii  haa  been  directed  ta  tbem  for  •  ibort  tiine,  lo  that  even  normal  field* 
beiwme  smaller  when  taken  leTeral  times  conBecutivelj,  ths  reduction  being 
confined  to  the  part  tested.  Tbia  effect  ia  still  more  marked  when  there  is  a 
pathological  contraction.  It  seema  to  be  produced,  not  in  the  retina,  bat  at  the 
ceDtr«.  bacauie,  if  one  part  of  the  field  is  tested  for  a  short  time  and  become* 
nanvwar  in  ooneeqnence,  the  same  narrowing  is  found  to  hare  taken  place  in 
the  corresponding  part  of  the  field  of  the  other  eje.' 

It  is  neoesaarj,  in  a  complete  eiamination,  to  test  the  field  for  coloinis  as  well 
as  for  white,  eince  defect*  niaj  be  fonnd  in  the  colour-lields  where  none  exist 
for  white.  Small  pieces  of  ooloarad  paper  may  be  employed  in  the  same  waj 
•■  a  while  object  The  normal  fields  for  colonra  are  smaller  than  those  for 
white,  and  varj  for  each  ooloor ;  beyond  their  limit  the  object  can  1(111  be  seen, 
bat  appeal*  grej  instead  of  coloured.  The  fields  for  red  and  green  are  th* 
smalleat.  and  nndei^  moat  narrowing  in  morbid  states ;  it  is  therefore  gene- 
taUj  necessary  to  test  only  these  field*.  If  the  power  of  distinguishing  object* 
i*  lo«t  in  any  part  of  the  field,  it  is  desirable  to  lacertaln  farther  whether  ligfat 
•an  atill  be  peroeired  in  the  amblyopic  region.f 

SxMPXOHS. — Optic  Nerve. — Disease  of  the  nerre  impair*  or  alwlisliea 
vision  in  one  eje,  and  lessens  the  reflex  action  of  the  pupil  in  pro- 
portion to  the  interference  with  Tisioa.  Theopbthalinoacopic  appear- 
ances may  be  at  first  noiTnal,  but  if  the  dama^^d  is  considerable  the 
optic  disc  slowly  passes  into  a  condition  of  atrophy.  This  is  termed 
*'  secondary  atrophy"  to  distinguish  it  from  the  "  coasecutire  atrophy  " 
which  follows  papillitis.  When  the  nerre  is  damaged  by  inflam- 
mation, it  is  not  uncommon  for  slight  neuritis  to  be  Tisible  within  the 
eye ;  but  this  ia  usually  too  trifling 
in  degree  to  account  for  the  loss. 
The    impairment    of   sight   invoWes  ^^ 

■cnitj  of  vision,  and  commonly  also  \ 

tiw   field.      A    frequent   change    in     {-..--'.JL  i 

the    field    is   concentric   contraction,     V\    V'  / 

becaase  the  peripheral  lay^r  of  the        \\  / 

nerve,  near    the   optic   foramen,    is  \.  / 

most  damped    by   processes  which  rx  / 

begin  outside  it.     It  is  not  rare  to  "— ~-..-*---^ 

have  an  irregular  defect,  as  in  Fig.  72,  F»-  7a.-Limiution  of  B.  field, 

,    .,  -      ,  .  i[re»tMt  in  nirhb  half,  dne  to  or. 

txom   one  of  the  cases   of  rheumiitiO       git^i  nenritis;    onset  acute,  with 
aenritis  mentioned  on  p.  141.    In  the       palsy  of  ocular  mucles   and  a 

«h.»  the  io„  of  .igh.  w„  .b.„iu..  ;-^  ^';.u::S"r :sv5 

and  lasting.      In  all,  viaible  atrophy      gf  the  disc. 

of  the  nerve  slowly  supervened,  with- 

out  any  recognisable  papillitis.    A  central  loss  is  much  lets  common, 

•  ScMde,  'ArcbiT  (.  AegenheUk.,'  Bd.  iri. 

f  It  Us  bem  recently  asserted  that  the  perception  of  light  depends  on  a  dinermk 
•entv*  tmn  the  perception  of  form  (Wilbrand).  It  b  not  yet  certUn  that  UiU  m 
a*,  bat  obsarraUoni  «n  tliii  point  are  dcalrable. 
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iflammation  i|i^^l 


and  ie  due  to  what  is  termed  "axial  neuritis,"  inflammatiim  1 
degoneratioa)  in  the  centre  of  tha  nerve.  The  affected  fibres  only 
occupy  the  centre  ot  the  nerve  at  the  back  of  the  orbit ;  farther  for- 
wards thej  come  to  (or  near)  the  surface  on  the  temporal  aide." 
This  form  is  met  within  "tobacco  amblyopia,"  and  it  sometimes 
complicates  degenerative  dieeasea  of  the  brain,  but  does  not,  atrictlj 
speakiug,  result  from  them. 

CiiioMin  — The  characteristic  bjmptom  of  disease  of  the  cbiaamais 
"temporal  honiianopia,"'a  loss  of  tbe outer  half  of  each  field  of  visiou 
or  of  part  of  this  bitlf.    Tbis  temporal  hemianopia  (shown  in  Figs.  73, 


74,  aod  75)  is  the    usual  Bvmptom,  because  tbe  morhid  pFOceM 

which    damage  the  chiasma  act  chiefly  ou  its  central  [>ortioD,  at X 

affect  the  decussating  fibres  from  tbe  nasal  half  of  each  retina.  " 
many  cases,  however,  the  morbid  influence  does  not  remain  limited 
tha  central  portion,  but  involves  one  side  of  tbe  commissure,  or  o^^»" 
tract  just  bchinil  tbe  commissare,  or  leas  frequently  one  optic  nei—  — " 
in  front  of  it.  In  eilher  cat^e  tbe  result  is  the  same;  on  the  s^^v-< 
towards  which  the  morbid  process  extends  the  nou- decussating  fib-r^^" 
are  involved,  and  tlie  corresponding  eye  becomes  totally  blind,  whil^^  ' 
the  other  eye  the  loss  remains  limited  to  the  temporal  half-fie^'< 
Oft«n  the  whole  chiasma  ultimately  suffers,  and  then  the  impaino.  ^'^ 

•  Nottlesliip  md  Edmund*,  •  Train.  Oph.  Poc..'  vol.  i,  p.  124;  S«m?lsoliii,  ' CTmW  ^ 
f.  med.  Wiu.,'  1S80,  418,  ud  'Tiaiii.  Med.  Congwii.  ISSlj'  Vatdii^,  •ix^k*  ^ 
Oph.,'uviiL  "'    ~ 


h».  n.^Temporal  tumianopU,  with  eoncentrie  reduction  of  the  re- 
Baining  half- Heidi,  gsmtrt  in  tha  right.  In  Ihe  latter,  viaion  after- 
■rmnli  fmUti  entiroly,  but  tha  left  rum:tiii<:d  itaCLonorj  andw  the 
Iniitiltent,  whioti  wm  b.iHsi  oo  tliu  UBUiupi,ioa  tlut  ihe  icsiou  hum 
chronic  indamnutiaii  nt  tha  ch>Mm4. 

dC    TinoQ  pn^esseB  through  the  stages  just  mentioned  to  total  loH 

ia  lioili  ejes. 

Tbfl  rarest  of  all  armptoms  of  diiease  of   tbe  chiaama  is  naBol 

hemiuopia.  It  can  only  result  from  a,  leaion  wiiich  iovolvoa  each 
ride  of  the  chiasuia,  and  aparea  the  central  portion,— a  bikteral 
rx-tenid  influence,  or  a  symmetrical  interstitial  affection.  It  has  been 
ia«  to  the  prescnre  of  calcified  carotids  (Knapp).  In  tabelic  atrophy 
iho  change*  seem  sometimes  greatest  at  the  chiaama,  and  irregular 
^»nl  hemianopia  may  be  found.  The  only  ease  that  has  oome  under 
■•J  own  obaerration  was  of  this  form.  In  one  eye  there  was  a 
'"tDpIete  loss  of  the  lower  nasal  quadrant,  extending,  however, 
^/<nu]  the  middle  line;  in  the  other  a  well-defined  amblyopia  of  cor> 
g  situation  (aee  Pig.  ?6). 


Fid.  78. — Piulial  nual  bemiannpia  hi  s  eeae  of  optie  nerra  atrophj. 
The  quadruitle  Ium  in  the  Uft  Bold  wu  not  aluolntai  tn  tha  right 
the  darker  ihitding  indicatei  tbe  Bbiolats  lou. 

^  the  ordinary  form  of  temporal  hemianopia  the  dividing  line  is 
*''™*B  emctly  rertical.  The  loss  in  the  two  eyes  sometimes  corr^ 
^*M»  closely;  more  often  there  is  a  difference  between  the  twofieldi. 
™'^  «irTe8i>ond(:nce  depends  on  the  strictly  central  position  of  the 
™*i',  which  Bvl'lom  obtains  in  the  case  of  the  processes  which  cause 
'''*  ">M.  Sometimes  the  dividing  line  app-ars  to  pass  thiough  the 
*^*8-point,  as  in  Fig.  74;  in  other  cases  it  diverges  to  the  temporal 
"^  o(  tlw  &siiig-point,  so  as  to  leave  a  small  area  around  this  within 
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the  seeing  half.  The  difference  proLablj  depends  on  individunl  yaria* 
tions  in  the  decussation ;  in  some  persons  fibres  from  the  maculai 
region  pass  in  both  divisions  of  the  nerve,  the  crossing  and  the  direct 
(see  "  lateral  hemianopia/'  p.  152).  In  most  cases  there  is  no 
peripheral  contraction  of  the  half -fields  that  remain.  When  snch 
contraction  exists,  it  is  probably  due  to  damage,  bj  inflammation,  to  the 
peripheral  layer  of  the  optic  nerves  in  front  of  the  chiasma.  The  loss 
of  sight  in  temporal  hemianopia  involves  all  forms  of  vision ;  the 
eolonr-loss  has  the  same  limit  as  that  for  light. 

The  mode  in  which  temporal  hemianopia  comes  on  depends  on  the 
nature  of  the  morbid  processes  which  cause  it,  and  these  suggest  a 
division  into  three  causal  varieties  :  (1)  external  compression,  as  bj  an 
advancing  growth,  or  interstitial  distension  of  the  third  ventricle ;  (2) 
interstitial  inflammation,  primary  in  character;  (8)  tabetic  atrophy  with 
secondary  processes  at  the  decussation.  The  distinction  of  the  first 
and  second  classes  is  often  difficult ;  because  both  may  be  attended  by 
headache,  and  only  the  course  of  the  affection  may  decide  its  nature. 
Permanent  arrest,  under  treatment  suggested  by  the  hypothesis  of 
inflammation,  justifies  the  diagnosis  of  this  morbid  process.  In  all 
forms  the  onset  is  usually  gradual,  occasionally  rapid,  and  very 
rarely  actually  sudden  ;  the  significance  of  these  variations  has  been 
already  mentioned. 

The  associations  of  temporal  hemianopia  vary  according  to  its  cause. 
Paralysis  of  some  of  the  adjacent  motor  nerves  to  the  eyeball-muscles 
is  frequent,  when  the  primary  disease  is  outside  the  chiasma.  Other 
structures  maj  suffer  if  a  tumour  attains  a  large  size.  Optic  neuritis 
does  not  often  result  from  the  cause  of  the  hemianopia,  certainly  less 
frequently  than  might  be  expected;  but  hemianopia  sometimes 
iuceeedi  optic  neuritis,  when  the  commissure  suffers  compression  from 
a  distended  third  ventricle,  and  the  cause  of  both  symptoms  is  a  snb- 
tentorial  tumour.  Thus  a  man  with  a  stationary  tumour,  probably 
syphilitic,  and  symptoms  of  internal  effusion,  had  considerable 
amblyopia  from  optic  neuritis  which  had  subsided  into  atrophy,  when 
he  gradually  developed  temporal  hemianopia,  and  then  became 
completely  and  permanently  blind  without  any  change  in  the  condition 
of  the  fundus  oculi. 

The  course  of  temporal  hemianopia  necessarily  depends  on  that 
of  its  cause.  As  we  have  seen,  it  may  go  on  to  complete  blindness ; 
failure  of  the  remaining  half- field  of  one  eye  may  leave  the  patient 
only  the  nasal  half  of  the  other  field,  during  the  further  course  of  the 
intra-cranial  lesion  to  the  fatal  issue  which  progressive  disease  usually 
entails.  Sometimes  such  failure  precedes  arrest  in  cases  due  ap|ia- 
rently  to  a  primary  inflammation.  The  damage  may  be  increased  by 
the  cicatricial  contraction  of  inflammatory  tissue.  In  such  cases  the 
6ym)>toms  are  not  permanently  progressive,  but  it  is  rare  to  obtain  con- 
siderable improvement ;  although  interstitial  inflammation  is  the  most 
probable  lesion,  we  are  necessarily  ijc^norant  of  its  precise  nature  in  suck 
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HMa.      It  is  ooQcelv&ble  that  a  tumour,  arising  from  the  pitaitary 
body,  may  »ometimes  cease  to  iucrease. 

Tract  and  MemiipluTa.  — Tbe  loss  of  sight  from  disease  o£  the  yiHual 
path  betiinil  tLechiiLStna,  "  bomonvmous  hemianopia,"  depends  on  the 
aiatomicii]  arrangement  alre:idy  descrided.  'i'liere  is  an  arresi  of  the 
impressions  from  the  side  of  each  retina  corresponiliog  to  the  aide  of 
tbe  lesion,  and  hence  there  is  a  lots  of  vision  in  the  opposite  half  oE 
cnch  Geld. 

It  is  eqnallv  common  for  tbe  loss  to  be  on  the  right  side  and  on 
tiae  left.  Of  cases  collected  by  Wilbrand,  eighty  were  on  the  left  side 
^od  serenty^four  on  tbe  right.  The  half-loss  varies  in  its  extunc.  La 
0AMS  of  complete  bemiauupia  it  extends  up  to  the  vertical  middle  line 
fV^-  77),  but  the  precise  character  o£  the  dividing  Uub  ranes  con- 


Fw.  T7. — Right  hanililiainB  ]  snidon  oniet  with  riglit 
tiilf  purmanciit  ■ymptam. 


•^It,  7B_l«A!H«iiinM^iEs  hem  thsEMtef  oanbiml  tun         . 

p.  IW,  bat  pi«b«bl;  daa,  tuA  to  Iti*  prwssre  on  the  tract,  bat  to  ttw 
ntarraptnui  of  ths  optic  rwlution. 

*""*~»b!y  IB  it*  minute  characteristics.    The  first  important  differeno* 

'*rr*  ^W in  some  cases  tbe  line  seems  to  pass  through  thefitation-point, 

*^*^  aore  frequeolly  (as  in  most  of  t  he  cases  tii^red)  tbe  fixation 

'*^*'*^B*  is  included  in  the  seeing  hiilf.t    Tbe  line  of  division  may  occupy 

"Vertical  meridian  above  and  below,  but  about  8°  or  10°  from  the 

'^'ica  point  it  diverges,  and  curves  round  this  point  at  about  the 

■  i»  T^ion  ■roand  Um  Hution-poiut  (aburred  b;  tba  ccDtral  rsgion  of  tba 

""**^  mnad  tba  macoU. 

_  ^rattmod  round  tbu  of  Bft;  aw*  in  which  the  point  wu  apcdfled  tha  Um 
"^^^dlspaat  throngb  Ifaa  diation-point  in  twenly-tliree  cues,  and  to  one  lida  of  it 
^^^fa^'Ona.    8m,  hotravar,  tbe  ramarlu  on  pngc  1£3. 
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■ame  distance  from  it  to  regaia  the  middle  lioe  belov  (I^(r-  ^)* 
SometimeB  the  dlTergence  occurs  some  distance  above  the  fixing^point 
(Fig.  78).  The  central  area  thus  enclosed  varies  from  3°  or  1°  to  10° 
or  even  15°  radius.  In  other  leases  again,  the  line  continues  in  the 
meridian,  and  ^eemsto  pass  through  the  fiiing-point  itself.  Bareljit 
seems  to  jiass  through  ihe  fiiution-point  in  one  eje  and  beyoad  it  in 
the  other.  In  a  third  group  the  line  diverges  from  the  meridian,  and 
when  near  the  level  of  the  fiiing-point  turns  towards  it,  and  seems  to 
reach  it,  to  an  to  make  a  re-eiitcant  angle  in  the  outline  of  the  seeing 
half  (Fig.   79).      This  important   difference,  llie  apjiarent  division 


Vio  79 — Left  hemianopia  sudden  onset)  no  other  ifnipto  ng  In  tha 
tig\  teye  tlie  Ions  appears  to  eilend  to  Uie  fii  ng  point  but  the  venicxl 
h  e  n  the  ■mall  Hg  r  wM  drsnn  I y  tie  patent  u  the  I  mit  of  th« 
bliiidtici)  »li«ii  the  central  ipot  was  Hied. 

throt^li  the  fizirig-point  or  the  tncluaion  ot  the  fixing-point  in  the 
seeing  half,  docs  not  depend  on  the  position  of  the  teston ;  each  form 
occurs  in  i^ase^  of  hemianopia  due  to  disease  of  the  tract,  thalamus,  or 
hemisphere,  and  wo  have  alrcudv  seen  that  each  form  occurs  also  in 
cases  of  temporal  hemiaiiopia  from  disease  of  the  cbiasma.  The 
difference  can  only  be  explained  by  individual  variations  in  the 
decussation  of  the  nerves.  The  olivinua  inclusion  of  the  central  region 
in  the  seeing  half,  occurs  equally  in  right-  and  left-sided  hemianopia. 
It  must  be  due,  therefore,  to  the  passage  of  fibres  from  the  macolai 
region  to  both  optic  tracts  and  both  hemispheres,  so  that  this  ref^on 
is  not  blinded  by  disease  of  either  tract.* 

Since  the  distance  from  the  fizing-point  at  which  the  dividing  Use 
passes  varies  in  different  Individuals,  it  appears  that  there  is  a  corre- 
sponding variation  ia  the  size  of  the  central  area,  from  which  filffes 
pass  to  both  tiat-ts.  This  area  is  very  small  when  the  line  passes 
very  near  the  fixing-point,  and  if  it  passes  through  the  fixing-point 
itself  there  is  no  double  psssiig-e  of  t  he  aentral  fibres,  but  a  division  ot 
these  as  of  those  from  the  rest  of  the  retina.     Becent  careful  obser- 

*  It  ho*  been  userted  that  such  passnge  bos  been  proved  by  the  fMt  that,  ia 
cBse<  of  axial  neuritis  with  ■  central  loei  of  sight,  <]egt>nented  fibres  have  bam 
traced  into  both  opiic  tracts.  But  they  might  ba  so  traced,  were  tbera  ■  staSet 
division  thmut^h  the  macula)  the  central  lou  always  extends  farther  fmn  tb* 
macula  thau  the  area  of  preserved  viaion  in  hemianopia.  The  paiaa^  ot  flbr«a  fhMS 
each  i'do  of  the  in.iculu  Into  each  tract  could  not  ponibly  be  followed. 
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Tidons,  however,  lead  me  to  doubt  wbether  the  diTJdiiig  line  ever 
panes  actually  through  the  fixiog-point.  When  it  has  seemed  to  da 
■0, 1  hare  found,  on  testing  the  field  with  a  perimeter  and  maiking  a 
more  minote  examination,  that  the  line  passed  a  little  to  one  side  of 
the  actual  fixing-polnt,  and  did  not  go  through  this.  In  the  right  field 
ihown  in  Fig.  79,  for  instance,  the  loss,  according  to  Hia  perimeter, 
■eemed  to  extend  quite  up  to  the  fixing  object ;  but  when  the  patient 
fixed  a  small  dot,  the  area  of  vision  was  found  to  extend  beyond  it,  as 
ihown  in  the  small  diagram.  If  so,  the  variatioDS  in  different  indi- 
tidoals  will  depend  merely  on  differences  in  the  area  from  which  the 
central  fibres  pass  to  both  tracts,  and  the  apparent  difference  in  kind 
resolves  itself  into  one  of  d^ree. 

Other  differences  in  the  dividing  line  have  probably  &»  same  ori^n. 
In  most  instances  it  is  somewhat  irregular,  and  in  some  cases  it  is 
obhqne  above  and  below.  The  deviation  may  be  towards  one  side 
sbove  and  the  other  side  below,  so  that  the  general  direction  of  the 
division  is  the  same,  and  it  may  be  quite  similar  ia  the  two  eyes.' 
Auother  difference  in  the  dividing  line  is  also  probably  due  to  the 
anatomical  arrangement.  The  line  is  usually  sharp;  good  viuoa 
soddeoly  changes  to  blindness.  Sometimes,  however,  a  narrow  band 
of  indistinct  vision  limits  the  blind  half.  This  must  be  due  to  the 
passage  of  some  fibres  from  the  medial  zone  by  the  tract  on  the  same 
side ;  they  are  not  numerous  enough  to  give  the  distinct  vision  of  the 
macnlar  region,  but  they  are  enough  to  maintain  some  vision  in  the 
middle  band.f  There  is  no  relation  between  the  existence  of  an 
amblyopic  sone  and  the  seat  of  the  lesion.  J  All  these  variations,  and 
alio  slight  differences  sometimes  to  be  found  between  the  two  fields, 


~Pftrtiftl  left  bsmtanopl*  Involving  tlie  lower  qosdnnt.  Tha 
fleldj  were  taken  ten  ;ean  after  the  niuec  The  hemiuiopi*  wu  *t 
flnt  complele  and  wtt  aeeompnnied  by  left  hrmianBitlieiia  (including 
theipeeial  tentta)  illgtit  bemiple^a  and  optio  neontu  Th«  leaion 
ma  prob»blj  a  lyphilitie  gnimiiia  near  the  hinder  part  of  the  n^ibt 
thalamni.  (&  chart  taken  ten  jextt  after  thit  one  ihowed  prcdielj 
tbe  am*  defect.) 


*  A  well-niarked  initsDce  of  thii  obliquity  U  ihonn  in  Fig>  IG  of  mj  '  Dia^ nodi 
rf  DueaMs  of  tbe  Braio.' 
t  Hinchbarg,  •  Kigel'i  JabTMbu.,'  1876,  p.  79. 
t  Wilbnnd.  ■  Deber  Hemianopde,'  p.  160.     Bnt  ie«  DeUpine'i  caM,  p.  31. 
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moBt  be  dn«  to  individaal  differences  in  the  chftracter  of  the  decniia 
tion.  When  the  hemianopia  ia  incomplete  the  iiregnlaritj  of  ontline 
must  be  referred  to  the  extent  of  the  ieaion. 

HemianopU  ia  not  alwaja  complete.  Only  part  of  a  halt-field  maj 
he  loat,  bat  the  same  part  of  the  lield  is  defective  in  each  eje.  Fig.  80 
shows  a  loss  of  the  lower  left  quadrant  in  each  eye.  The  lower  quad- 
rant seems  to  he  mere  frequently  lost  than  tbe  upper.*  Sometimes 
the  loss  is  thus  partial  from  the  firat ;  more  often,  as  in  this  case,  the 
hemianopia  is  at  first  complete,  and  vision  is  regained  in  lonid  port  of 
the  affected  half,  but  remains  absent  in  another  part.  The  loss  may 
extend  up  to  the  neighbourhood  of  the  fiiing-point,  or  in  alight  cases 
may  be  conEned  to  the  peripheral  part  of  the  field  (Fig.  81).  Such 
partial  loss  depends  on  the  partial  extent  of  the  disease  in  the  path  or 
Mntre.  It  is  very  rare  in  disease  of  the  tract,  in  which  all  the  fibres 
Ii«  very  near  together,  but  has  been  observed  in  a  case  of  partial 
softening  (Marchand).  In  the  case  shown  in  Fig.  80  it  probably 
rf/ralted  from  disease  of  the  optic  thalamus  or  optic  radiation  near  the 
internal  capsule,  which  van  also  implicated.  Partial  hemianopia  ia 
often  due  to  disease  of  the  occipital  lobe,  and  upper  or  lower  qnad^ 
rantic  defects  are  said  to  be  due  to  disease  of  the  upper  or  lower  parts 
of  the  cunena. 


The  acuity  of  central  vision  ia  often  lowered  in  hemianopia,  even 
when  the  fixation  region  is  included  in  remaining  half-field.  Indeed, 
as  Wilbrand  has  suggested,  there  should  always  be  some  central 
amblyopia;  if  fibres  from  the  macular  r^ion  pass  by  each  optio  tract, 
the  loss  of  those  which  pass  by  one  tract  should  lessen  vidion.  Of 
ninetv-three  cases  collected  by  him,  central  amblyopia  was  noted, 
however,  only  in  fifty-three,  and  in  some  of  these  ophthalmoscopic 

*  In  tlie  caw  here  fliEDred,  uid  in  knothrr  figured  in  'Diignoii*  of  DiveuM  of 
the  BruD,'  in  which  a  qiublnDt  wm  defective,  thii  whj  ths  lower  one,  and  Um 
hamiaoapia  wu  left-sided.  Wilbrand's  lUti^tics  give — left  hemianopia,  lom 
quadrant  in  twentj-one  and  upper  in  five  casvt ;  right  hemianopia,  lower  qoadrut 
three  and  nppor  five — a  curioui  difference.  A  case  is  recorded  by  Bnn  ('Anw, 
Jonm.  Med.  Sci.,'  Jan..  13S7)  in  which  there  was  defect  of  the  inrerinr  quadrant  of 
left  field  and  luperioi  quadrant  (peripheral  part)  alio  of  left  field  on  botli  udca. 
The  HUtopiy  revealed  atrophy  of  iaterior  part  of  the  right  onftm^ 
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dun^cea  vere  present.  The  casea  whieb  I  have  carefnity  examined 
■how  that  >om6  dimiDntioa  ot  acuity  can  be  detected,  if  a  stringent 
tatt  u  tued,  even  though  a  cnrsorj  examination  may  reveal  no  defect.* 
The  number  of  fibres  supplying  the  macular  region  is,  however,  bo 
Iarg«  that  a  losi  even  of  one  half  may  have  but  a  slight  effect. 

In  many  cases  of  hemianopia  the  unaffected  balf^fields  have  th^' 
Bonnal  peripheral  extent.  In  other  cases  there  is  some  peripheral 
reduction,  slight  or  considerable,  and  this  when  there  is  no  peripheral 
lesion,  such  as  optic  neuritis,  to  which  it  can  be  ascribed.  The  reduc- 
tion has  hardly  lect^ived  the  atteuUon  it  deserves.  The  half-field  is 
nsnally  smallest  in  the  eye  on  the  side  towards  which  sight  is  lost, 
i.  iL  opi>OBite  to  the  lesion ;  bnt  as  this  is  always  the  nasal  half-field, 
the  peripheral  reduction  may  not  seem  so  great  as  in  the  larger  tem- 
poral half-field  of  the  other  eye.  The  reduction  bas  been  supposed 
to  be  due  to  the  lesion  being  in  the  optic  radiation  near  the  thalamus 
(Wilbraad),  but  it  may  be  absent  even  in  disease  of  the  occipital 
eortez.t     Its  probable  aignificaoce  will  be  considered  presently. 

Sabjective  visual  impressions  are  sometimes  described  in  the  blind 
balres  of  the  fields,  usually  a  faintly  luminous  fog,  but  occasionally 
elaborate,  and  so  definite  as  to  amount  to  visual  hallucinatioos. 


I^o.  82.— Liuri  lieiiiMDOpia,  with  ft  graat  rednctioD  of  rcniHintnir  half- 
Add),  aiicaiDpjDied  by  left  hemiple^s  sad  recnrrin?  lsft->ided  con* 
▼nlaion*.    Tha  lyEnpwuu  liava  now  pematad  for  more  than  twalre 

Calonr  Bemianopia. — In  ordinary  hemianopia  the  loss  for  colours 
eorresponda  to  that  for  white.  IE,  however,  there  is  a  limitalion  of 
the  half-fielda  for  white,  the  colour-fields  are  also  proportionally 
reduced  in  size.  It  is  a  remarkable  fact  that  there  may  be  hemianopia 
for  coloure  when  tbcre  is  none  for  white — "  hemiacbromatopia." 
Tbere  is  no  change  in  tbe  field  for  objects,  but  as  soon  as  tbe 
vertical  line  is  passed,  aU  colours  appear  grey.  Several  cases  of  this 
remarluble  defect  are  on  record.^  and  it  might  perhaps  be  found 

*  or  oooru  tbe  poiiibility  that  the  acaity  of  viiion  may  not  have  baen  nomial 
farfara  the  oD>«t  of  tlie  hemianopia  muit  be  borne  In  tnind. 

t  2.f.  waeof  ConcbinanQ,  ■CenLf.  Aogenh/ 1870.  p.  181. 

I  8jemiiii,'Cent.f.AQgen]isiU<„'lSSI,p.471t  Sameliohn, ■  Cent. f. ned.  WIm.* 
1881.  Koa.  47  and  b^t  Bperon, '  Aroh.  d'Ophth..'  1884,  p.  866 1  Charpentier,  "  Da  la 
Tmau,  he,"   "Tbtee  da  Parii,'  1877]   Smmiy,  'Ttsna.  Oph.  Boc.'  vol.  lU,  p. 
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more  frequentlj  if  the  colour-fields  were  tested  at  the  bedside  in 
all  cases  of  cerebral  disease.  The  diyiding  line  appears  generallj  to 
pass  through  the  fixation-point.  The  symptom  probablj  depends 
on  disease  of  one  part  of  the  occipital  lobe,  and  is  proof  of  a  separate 
centre  for  colour  vision,  but  the  position  of  this  centre  is  not  jet 
known;  Wil brand  suggests  that  it  is  in  some  part  of  the  occipital 
cortex  in  front  of  the  apical  region,  and  that  impressions  pass  throogh 
the  latter  to  reach  the  colour  centre,  since  disease  of  the  apex  causes 
complete  hemianopia. 

With  the  two  exceptions  jnst  mentioned — ^the  limitation  of  the 
remainini;  half-fields,  and  the  isolated  loss  for  colours — there  are  no 
known  differences  in  the  character  of  hemianopia  that  are  due  to 
differences  in  the  seat  of  the  disease  in  the  optic  path  behind  the 
chiasma. 

Double  lateral  hemianopia,  if  complete,  necessarily  inyolves  total 
loss  of  sight.  It  has  been  known  to  result  from  successive  lesions  in 
the  two  occipital  lobes,  the  hemianopia  left  bj  the  first  attack  chang- 
ing to  complete  amaurosis  when  the  second  occurred.*  A  remark- 
able case  of  complete  colour-blindness  with  apoplectiform  onset  is  on 
record.  The  acuity  and  fields  of  vision  were  normal.  Some  colour 
visionwas  regained,  but  there  was  persistent  blindness  to  red  and  green. f 

Lateral  hemianopia  is  attended  by  no  resulting  ophthalmoscopic 
changes  in  the  early  stage.  Alterations  in  the  fundus  may  co-exist,  in 
consequence  either  of  the  nature  of  the  cerebral  lesion  (as  papillitis 
in  cases  of  tumour)  or  of  associated  morbid  states  (as  albuminuric 
retinitis  in  cerebral  hsBmorrhage).  After  some  months  or  years,  slight 
atrophic  changes  may  be  visible.  Some  have  thought  that  pallor 
could  be  observed  in  the  corresponding  half  of  each  disc.  I  have 
not  myself  been  able  to  recognise  this,  but  have  seen  the  disc  on  the 
side  on  which  the  temporal  half-field  was  lost  become  slightly  paler 
than  the  other.  This  is  explained  by  the  fact  that  the  area  of  field 
lost  is  greater  in  this  eye  than  iu  the  other,  and  a  correspondingly 
larger  number  of  fibres  have  their  function  arrested. 

Lateral  hemianopia  which  has  lasted  for  some  weeks  in  complete 
degree  seldom  passes  away  altogether,  and  may  remain  permanent 
with  little  diminution.  Its  persistence  for  twenty- three  years  has  been 
observed  by  Seguin.^     When  a  complete  hemianopia  lessenSy  it  may 

183.  Swanzy's  case  is  especially  important  becaase  there  was  a  redaetion  of  the  appsr 
part  of  the  field  for  white,  on  the  side  on  which  colonr  vision  was  lost*  whioh 
suggests  that  the  centre  for  colours  is  adjacent  to  that  part  of  the  half-vision  oentn 
in  which  the  upper  ({uadrant  is  represented.  The  remaining  half -fields  for  eoloon 
were  much  lessened,  and  it  appears  from  the  chart  that  there  was  a  sligbt  Umitatioa 
in  that  for  white. 

*  Cases  recorded  by  Nothnagel  ('  Topische  Diag.  des  Oehimkr.,'  p.  880) ;  Calmell 
(*  Mai.  de  Cerv.,'  vol.  ii,  p.  411;;  N.  Moore  ('St.  Barth.  Hosp.  Rep./  ToL  xv,  1879)s 
ChvoAtek  (<  Oest.  Zeitsihritt '  and  '  Virchow's  Jahresb.*'  1872,  vol.  ii,  p.  48). 

t  Sti'ffen,  'Arch.  f.  Oi)hth.,'  xxvii,  1881. 

{  '  Joamal  of  Nervous  and  Mental  Diseanes/  Jan.,  1886 
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do  so  from  the  medial  region  towards  the  periphery,  so  as  to  leave  a 
ijmmetrical  peripheral  loss,  as  in  Fig.  81,  or  else  from  above  or  below, 
80  u  to  leave  a  quadrantic  defect.  Barely,  however,  it  clears  from 
the  periphery,  so  as  to  leave  symmetrical  scotomata,  having  one 
extremity  in  the  central  region.* 

Hemianopia  may  remain  for  a  long  time  nnnoticed  by  the  patient, 
or  if  he  detects  a  change  in  rision  he  is  apt  to  think  that  there  is  a 
loes  of  sight  of  one  eye.  The  loss  is  especially  apt  to  escape  notice 
when  a  considerable  area  around  the  fixing-point  is  spared,  and  central 
Tision  is  thus  but  little  affected.  In  one  case  the  loss  was  only  dis- 
eoTered  when  it  was  noticed  by  the  nurse  that  the  ]>atient  at  dinner 
nerer  ate  his  potatoes,  which  were  always  placed  on  one  side  of  the 
plate.  Hemianopic  patients,  in  circumstances  which  require  a  wide 
range  of  vision,  often  carry  the  head  turned  a  little  towards  the  blind 
tide,  Bo  as  to  bring  objects  opposite  them  nearer  the  centre  of  the 
lemaining  portion  of  the  field.  The  loss  sometimes  leads  to  accidents, 
especially  in  those  who  are  unaware  of  their  defect. 

Lateral  hemianopia  is  frequently  associated  with  other  symptoms 
of  an  organic  lesion  of  the  brain.  Of  these,  hemiplegia,  transient  or 
permanent,  is  the  most  common,  and  is  present  in  at  least  half  the 
caaeif  The  loss  of  power  is  always  on  the  side  of  the  blindness 
vhen  the  two  are  the  result  of  a  single  lesion ;  the  patient  is  unable 
to  see  towards  the  side  that  he  is  unable  to  move.  Hemiansesthesia 
ia  also  an  occasional  complication,  and  speech-defects  are  sometimes 
met  with  in  right- sided  cases.  Tho  significance  of  these  associations 
will  be  described  in  the  chapter  on  "  Cerebral  Localisation." 

Ai  a  transient  symptom,  present  only  during  the  early  stage  of 
^e  disease,  hemianopia  often  occurs  in  severe  lesions  of  one  cerebral 
heoigphere^  especially  in  cerebral  hsemorrliage.  If  the  observer's 
"^^f  is  suddenly  brought  near  the  eye  of  the  patient,  first  from 
^^  side  and  then  from  the  other,  it  will  be  found  that  there  is  a 
"fflex  contraction  of  the  orbicularis  when  the  finger  approaches  from 
*^  sonnd  side,  and  none  when  it  is  on  the  side  of  the  hemiplegia. 
*Aj8  seems  to  show  a  hemianopic  defect,  as  part  of  the  initial  general 

''^^J^erence  with  the  functions  of  the  affected  hemisphere,  although, 

ik^  the  patient  has  so  lar  recovered  as  to  jermit  an  examination  of 

^    field,  no  defect  can  be  discovered,  and  the  difference  in  reflex 

^^ti  no  longer  exists, 
^^nsient  functional  hemianopia  is  common  as  a  part  of  the  pheuo- 
^>  of  migraine ;   and,  like  other  manifestations  of  that  disease, 
^  times  occurs  as  an  isolated  symptom,  apart  from  headache.     It 

^v      ^^^«e  a  cMt  recorded  bj  I^ng  and  Fitzgerald, '  Trane.  Oph.  Soc.,'  voL  ii,  p.  231, 

A^^^  refereneet  to  other  caaes  will  be  found. 

^^,^J^^  proportion  of  pablished  casea  ia  one  third  (59  of  154  caaea  collected  bj 

^^^^^  and),  but  tbia  certainly  nnder-repreaenta  the  proportion.    The  more  thorough 

^r*^^Miation  of  caaea  now  made  reveala  hemianopia  in  so  many  casea  uf  hemiplej^ia 

(ti  preacnca  doea  not  lead  to  the  publication  of  the  case  onleaa  this  is  completed 

*I  ^«a  autopsj,  and  it  b  still  probablj  nndiaooTcred  in  manj  caaea  in  which  it  exista. 
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u  TOmarkable  that  bemi&nopia  7617  seldom  occun  ma  part  of  tha 
functional  diBturbaoce  of  hysteria,  in  which  another  form  of  sight- 
defect,  preaentlj  to  be  mentioned,  ia  so  common.  Cases  of  hfstericaj 
bemianopia  are  on  record,*  but  of  a  lai^e  number  of  cases  of  hemi* 
anopia  that  hare  come  under  raj  observation,  one  onlj  may  haro  been 
of  hysterical  origin. 

Oblique  or  horizontal  heinianopia  is  seldom  met  with,  and  needs 
further  study.  It  has  been  mentioned  that  the  dividing  line  in  lateral 
hemianopia  may  have  an  inclination  to  one  side  above  and  to  the 
opposite  side  below,  apparently  in  conHeqaenee  of  an  individnsl  pecu- 
liarity in  the  decussation.  It  la  conceivable  that  a  similar  deviation 
may  sometimes  give  riae  to  a  hemianopia  which  may  fairly  be  termed 
oblique.  Hemianopia  in  which  the  dividing  line  is  horixontal,  and 
an  upper  or  lower  half  is  blind,  ia  very  rare.f  It  may  be  simulated 
by  a  symuietrical  lesion  of  the  optic  nerves,  or  may  be  a  compound  of 
double  partial  hemianopt.i,  in  which  the  two  lower  quadrants  are  losL 
In  the  same  way  a  lose  of  the  lower  quadrant  on  the  one  side,  and 
tlie  upper  quadiant  on  the  other  side,  may  ooooeivably  be  produced 
(Wilbrand). 

Importance  has  been  attached  to  the  difference,  already  alluded 
to,  between  cases  in  which  the  blind  half-fielda  appear  to  the  sufferer 
merely  vacant,  or  distinctly  black,  i.e.  whether  there  is  or  is  not  a 
sense  of  entire  absence  of  light  in  them.  It  probably  depends  on  the 
state  of  the  visual  centres  In  the  cerebral  cortex,  especially  on  the 
higher  centre.  In  the  case  of  temporal  hemianopia,  shown  in  Fig.  78, 
the  patient,  a  medical  practitioner,  described  the  blmd  halves  as 
appearing,  not  bla(.k  bnt  like  a  fog,  nevertheless  he  could  not  even 
discern  a  light  in  thim 

A  third  form  of  sigbt-defect  from  brain  d  spnse  is  what  is  termed 


Fra  63 — Concentre  reduct  on  of  fleldi  of  TiBiOD  greuUt  ^nith  conaiilcr. 
able  Kmblyap  &)  in  the  left  eye,  iceomp&nkd  by  left  hemuuiRatheda 
and  light  hemiplegia,  ■adden  ouiet  Tba  patient  waa  a  woman 
Buty  ye»r»  of  Hge. 


*  Bonnefoy  ("Troobl.  de  U  Vision  de  Vbjttitie,"  "Tbhw  de  Parli,'  1874)  raeordt 
ioiDi-  caua  obeerved  at  the  S&lp«trigre.  Di.  Jama  Andeisoa  ('Uphth.  Bav,'  Ant, 
138S)  haa  recorded  ■  cam  in  which,  along  with  nndoubted  aymptonu  of  hyaCnJa, 
there  ma  complete  blindacaa  ot  the  lower  halvM  or  the  AeUa,  witk  e 
above  and  to  the  inoar  aide. 

t  A  CSM  of  loM  of  tlie  luwer  half  of  each  Seld  U  rscoidcd  by  A 
Timei  and  Oaxette,'  1S86,  Ko.  1842. 
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'rn.  84.— Coupe u trie  restrii-tio 
tbe  Held  of  the  leFt  eje  (fic 
panifd  hj  amblyopia)  in  a  vi 
«g»rt  lifty.' 


eroMd  amUyoptd  (see  p.  22).  There  ifl  dimneHs  of  eiglit  of  the 
eji  opposite  to  the  cerebral  leBion,  and  exauination  of  the  field 
ihowi  tUii  to  be  con centri call j  reduced  in  size,  in  varying  degree  in 
diStrent  caaei.  SometimeB  it  ib  reduced  to  a  small  aren,  ettendinR 
oil^jurt  beyond  the  blind  spot,  about  20°  around  ihe  fiiing-point, 
Tb» cvlour-fi'elds  are  also  reduced,  and  disappear  ulto  i  tber  when  the 
dJminutioD  for  wliile  is  con h idem ble,  The  patient  does  not  complain 
dftk  sight  ol  the  other  eye.  I'ut  if 
it  it  teited  tbere  is  found  lu  be  a 
reduction  iu  this  field  also,  simil.ir. 
but  mack  slighter  in  dr'gree,  and 
ner«r  iiivolving  entire  loss  of  tlie 
Nlaur-£i-l<ls,  even  of  that  for  red. 

This  ftirm  of  sight  defect  is  similar 
to  tliat  which  often  oucura  in  hysteria 
ID  utocialion  vitb  hemiinssthpsia. 
P»lliolocical  evideuce  of  tbe  seat  of 
Dnrbid  tirot-esB  is  meagre,  but  is  suffi- 
citul  to  make  it  highly  probable  tbat 
llw  ijmptom  depends  on  disease  of 
ftecortei  of  the  lower  and  binder  part  of  the  imrietallobe,  the  supra- 
Mrgiiial  and  angular  convolutions.  In  tbe  few  falal  caBes  with  this 
Iw,  the  disease  has  involved  this  region  (see  p.  22)  ;  while  tbe  sym- 
plom  ii  nut  cuused  by  disease  oE  the  occipital  lobe,  or  of  tbe  temporal 
lobf.orof  the  su])erior  parietal  lobnle,  or  of  the  Dscending  jjarietal. 
The[»«»of  diaejiseniakeit  probable,  moreover,  (1)  that  the  eye  of  the 
""wsiile  must  be  represented  in  alight  degree  in  tbis  centre  ae  well  as 
th»a[>posit«>-yeincbief  degri'e;(2)  that  partial  disease  lowers  the  func- 
tiDuofThe  ceDire  ae  a  wbole,  and  does  not  cause  a  parlial  loss  of  one 
P«t  of  tbe  field ;  and  (3)  thiit  tbe  centre  in  ihe  opposiie  hemisphere 
*"  Mpplement,  to  a  considerable  degiee.  tbat  wbicb  is  destroyed, 
"""*  ibt  iifieetion  of  virion  nsuall;  lessens  after  a  time.  Complete 
™'ruct)0n  of  this  centre  does  not  cause  complete  loss  of  sight  of 
""  Opposite  eye;  some  vision  and  a  small  field  remain,  and  tbese 
•ouat  [^  due  to  tbe  representation  of  tbia  eye  in  tbe  other  bemisphcre, 
'-  >ti  tbe  h'-mispliere  on  the  same  side  ae  ibe  eye  concerned.  Bnt 
***•«  of  tbia  region  atbioui  is  complete,  because  the  blood. supply  to 
" '■  tiaualty  shared  by  both  tbe  middle  cerebtal  and  tlie  posttrior 
^■"Tal.  Thus  BHcb  higher  visual  centre  must  l>c  conneeted  with  both 
"*'l>>lal  lobes ;  the  connection  with  tbat  of  tbe  Opposite  hemisphere 
""'■l  be  by  tbe  fibres  of  the  corpus  callosum. 


•|**4rf  b;  Wt  bwniani 
■""^tadatven  baadatbi 


loTrd  Diuiy  yean  bcrore  i  tbe  afffctioD  of  viuon  va* 
,  dulnnii  of  all  tbe  other  iptciD]  leiue*  oa  the  left 
baadatbe.    There  «■•  no  i^inptoni  *U);giiliv»  of  hyitcria.   Sjphilia 
The  ejmpioini  developed  gradually,  and  inrreaird  until  Iodide  ol 
givan,  when  tbejr  bernnie  arrrdcd,  and  tbe;  bad  diatjnctljr  Icuencd 
to  attend  the  buapiul. 
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In  tbe  theory  here  advanced  to  acconnt  for  crossed  AmbTyopix  wa 
may  Snd  an  expLinatioD  of  the  conceatnc  restriction  of  tbe  remaining 
Iialf>fields,  often  met  with  in  hemianopia.  If  disease  of  the  occipital 
lobe,  oaaaing  balf>bliadnesa,  extends  forward  to  the  higher  Tinul 


Fis.  8S.— Coneentrio  rodnetloii  of  ll«Idj,  ^reiter  In  the  tigti,  bmoh- 
panjing  riglit  bemlpletfift  and  hemUnsBtlmift  (complete).  Tb«  ouMt 
wu  preceded  by  headacba  and  accoiDpanied  by  oonvnlgion.  Tbe 
patient  wu  a  young  woman,  probably  the  labject  of  (yphilitio  vumUr 
diMue.  The  ooDdition  of  the  paralynd  Hmbe  irai  chiraoteristic  of 
an  orginio  lauon.    Th«  fleldi  were  tftlien  lU  weeki  after  tbe  oiust. 

centre,  in  proportion  to  tbe  damage  to  the  latter  tbe  remaining  half- 
fields  will  beconueiitricallyredaced,  while  if  the  higher  centre  ic  eoin< 
pletely  destrojed,  the  half -field  of  tbe  opposite  eye  will  be  reduced  to 
very  narrow  dimensions,  rieioa  being  subserved  only  by  the  other 
hemisphere.  It  is  possible  that  a  lesion  of  the  white  snbetance 
beneath  this  region  may  have  a  similar  effect.  We  need  more  facta 
before  any  confident  opinion  can  be  expressed  regarding  tbe  Ganae  gr 
causes  of  tbis  concentric  contraction,  but  the  hypothesis  here  advanoed 
is  supported  by  the  fact  that  the  reduction  of  the  half-field  is  often 
mach  less  in  tbe  eye  on  the  side  of  the  lesion  than  in  the  other  eye, 
just  OS  is  the  contraction  of  the  whole  field  when  the  higher  visual 
centre  is  alone  diseased.  In  the  cases  of  hemianopia  that  I  have  seem, 
in  which  the  fields  were  narrowed  vrithont  pi'ripheral  disease  of  tbe 
nerve,  and  in  which  there  were  other  localising  symptoms,  theM 
pointed  to  disease  of  the  cortex.  Thus,  in  the  case  shown  in  Fig. 
82,  hemiplegia  was  associated  with  the  hemianopia,  and  was  accom* 
panicd  by  convulsions  in  the  paralysed  limbs,  commencing  locally,  and 
recuriing  during  many  years — a  sure  sign  of  a  cortical  lesion.  There 
are  few  recorded  patholc^cal  observations  bearing  on  the  point,  bat 
those  that  exist  confirm  the  view  here  expressed.* 

*  Thni,  in  a  cue  of  rigbt  hemianopia  rei-orded  by  Porater  (Qraafe  a.  Saembrb'i 
'Handbiicli,'  Bd.  vii,  p.  118),  in  wbicb  the  peripbenl  limitation  waa  moderate  la 
degree,  tlie  leeion  ini-nlvei]  th«  caudate  and  lenticular  nuclei,  and  alao  the  Mttst  ia  a 
■null  rpgiiiu  in  the  anterior  part  of  the  occipital  lobe  and  poeterior  part  of  tiw 
angular  g>riia.  In  Kooihcr  case  recorded  by  Hoscb  ('  Kiin.  Honattbl.  f.  Angeahr.,' 
1878.  p  ^81),  in  vliicli  the  limitation  wai  couaiderable,  a  leuon  in  theocci^til  tobs 
extended  tram  the  ni'igbboarhood  of  the  iatemal  capenle  np  to  the  gruj  si ' 
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Mind-hlindness. — The  last  form  of  visual  defect  is  tbe  singpilar 
eondition  called  ''mind-blindness/'  which  has  been  already  brieflj 
mentioned.  Tbe  term  was  given  by  Munk  to  a  condition  which  he 
prodaced  in  dogs  by  extirpating  parts  of  the  occipital  lobes.  The 
uimals,  while  apparently  able  to  see,  failed  to  recognise  the  nature  of 
objects,  such  as  food  placed  before  them,  or  to  know  persons  with 
whom  they  had  previously  been  familiar.  A  similar  condition  has 
been  observed  in  a  few  cases  of  brain  disease.  Without  other  mental 
defect  there  has  seemed  to  be  an  entire  loss  of  visual  memory ;  familiar 
phoes  and  faces  seemed  strange  and  unfamiliar,  and  even  the  nature 
of  ^miliar  objects  was  not  recognised.*  The  loss  necessarily  includes 
tbt  of  visual  word-symbols. 

The  structures  that  subserve  the  functions  lost  in  mind-blindness 
ue  certainly  separate  from  those  of  the  half-vision  centres,  since 
hemianopia  from  disease  of  the  cortex  does  not  necessaiily  involve 
tbifl  special  loss.  The  centres  concerned  are  probably  in  front  of  tbe 
baif-nsion  rogion,  either  in  the  anterior  part  of  the  occipital  lobes  or 
in  the  posterior  part  of  the  parietal  lobes.  The  latter  is  more  pro- 
bable (see  p.  22).  The  recognition  of  visual  word-symbols  is  sub- 
lerred  by  structures  in  this  region  in  tbe  left  hemisphere,  and  the  loss 
<^  this  function  may,  as  we  have  seen,  be  regarded  as  partial  mind- 
blindness.  We  do  not  know  whether  complete  mind-blindness  can 
k  produced  by  a  lesion  in  one  hemisphere,  or  whether  disease  of  both 
Wiipheres  is  necessary  for  the  production  of  the  symptom.  Its 
extreme  rarity  is  in  favour  of  a  bilateral  cause,  and  experiments  on 
^mals  suggest  the  same  conclusion.  When  the  condition  results  from 
^iseaee  of  one  hemisphere  (as  in  the  case  figured  on  p.  28)  it  is  probably 
^nent.  If,  however,  there  is  a  congenital  defect  or  a  previous 
ieiionio  the  higher  visual  region  of  one  hemisphere,  disease  limited  to 
^  other  hemisphere  might  give  rise  to  permanent  mind-blindtiess. 

Although  hemianopia  does  not  involve  mind- blindness,  the  two 
^ttptoms  have  been  associated.  In  one  case  described  by  Wilbrand, 
^^mplete  left  hemianopia  was  associated  with  a  slight  defect  in  the 
*^^  parts  of  the  right  half-fields,  suggestive  of  a  lesion  in  each 
''Sphere.  Another  case  is  recorded  by  Bernheim,  and  is  remark- 
*^  since  considerable  and  persistent  mind-blindness  (including 
^ord-bUnduess)  accompanied  left  hemianopia  in  a  left-handed  man.t 

^  ^U  CAM,  however,  there  were  retinal  changes.  In  a  case  recorded  hy  Wernicke 
'^ht  hemUDopU  and  peripheral  limitation  of  the  fields,  the  lesion  of  the 
J^^^PHal  cortex  extended  to  the  posterior  part  of  the  angular  gyras  (*  Gkhinikr./ 
^  ^  p.  190).  On  the  other  hand,  in  a  case  of  disease  of  the  white  substance 
'^^^sd  bj  Westphal  (*  Charit^-Annalen,'  Bd.  vi)  without  contraction  of  the  field 
^  Cortex  appeared  uormaL  A  cortical  lesion  did  not  extend  beyond  the  limits  of 
^  ^pital  lobe  in  cases  without  concentric  limitation  recorded  by  Corschmann 
('Cm.  f.  Angenb.,'  1879,  p.  181). 

*  WUbrand  (*  Die  Seelenblindheit,'  1887)  has  analysed  at  great  length  the  rela- 
tMi  of  this  symptom  to  other  mental  processes. 

t  Btraheim, '  Bavoe  da  Med.,'  1885,  p.  625.    This  case  is  consistent  with  ths 

TOL.  U.  11 
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In  ooonection  with  the  interference  with  the  higher  yisual  fuse- 
tionB  of  the  brain,  it  may  be  noted  that  the  area  of  the  cortex,  which 
is  apparently  related  to  these  functions,  is  very  extensive.  In  no 
part  of  the  brain  is  the  difference  greater  between  the  brain  of  the 
monkey  and  that  of  man  than  in  the  region  of  the  angular  gyros  (in 
its  wider  sense,  see  p.  5).  This  region  in  man  exceeds  in  siie  Uu> 
whole  brain  of  the  monkey. 

Diagnosis. — Impairment  of  sight  in  one  eye  without  any  affection 
of  the  other,  and  with  loss  of  action  of  the  pupil,  means  disease  of 
one  optic  nerve.  A  central  scotoma  generally  means  disease  of  the 
fibres  of  the  nerve  which,  at  the  back  of  the  orbit,  occnpy  the  middle 
of  the  trunk.  Peripheral  limitation  of  the  field  may  be  due  to  damage 
to  the  peripheral  layer  of  tlie  nerve ;  it  may  probably  also  be  the 
result  of  a  slight  degree  of  damage  to  all  the  fibres  of  the  nerve,  which 
produces  most  impairment  in  the  periphery  of  the  retina,  where  vision 
is  normally  dull,  and  is  extinguished  first  by  a  general  reduction  of 
function.  A  sectorial  defect  in  one  eye  only  means  damage  to  the 
nerve,  considerable  in  degree,  but  partial  in  extent.  Amblyopia  with 
concentric  reduction  of  the  field,  considerable  in  one  eye  and  slight  in 
the  other,  may  be  due  to  atrophy  or  to  disease  of  the  higher  visual 
centre  in  one  hemisphere.  In  the  first  the  ophthalmoscope  reveals 
the  signs  of  atrophy,  and  the  action  of  the  pupil  is  lessened ;  in  the 
second  the  aspect  of  the  nerve  is  normal,  the  pupil  contracts  perfectly 
under  the  influence  of  light,  and  the  onset  is  either  sudden  or 
attended  with  other  indications  of  an  organic  oerebral  lesion.  In 
functional  (hysterical)  amblyopia  the  symptoms  are  the  same  as  in 
disease  of  the  higher  visual  centre,  and  the  diagnosis  depends  on 
other  indications  of  organic  or  functional  disease  respectively.  In  the 
rare  cases  of  functional  disease  in  which  sight  is  affected  in  one  eye 
only,  the  perfect  action  of  the  pupil  effectually  distinguishes  the  con- 
dition from  organic  disease  of  the  nerve.  Total  loss  of  sight  of  both 
eyes  may  be  due  to  chronic  atrophy,  to  damage  to  the  chiasma,  or  to 
disease  of  both  tracts  or  both  hemispheres.  In  all  cases  the  mode  of 
development  of  the  symptoms  aids  the  diagnosis,  the  symptoms  being 
at  first  partial ;  and  their  character  indicates  clearly  the  position 
of  their  cause.  It'is  unnecessary  to  describe  in  detail  the  significance 
of  the  various  combinations  of  symptoms  which  sometimes  occur  in 
the  progress  from  partial  loss  to  total  blindness,  since  the  diagnosis 
involves  only  an  application  of  the  facts  already  given  in  the  account 
of  the  symptoms. 

Temporal  hemianopia  indicates  disease  of  the  chiasma.  The  combi- 
nation of  complete  blindness  in  one  eye,  and  a  loss  of  the  temporal 
half-field  in  the  other,  generally  means  disease  of  the  chiasma  ex- 

Buggostion  given  in  the  text  that  unilateral  disease  only  oaiisea  persistent  mind- 
blindness  when  there  is  a  defect  in  the  opposite  hemisphere,  for  left-hand«diiaM  if 
often  the  result  of  in  early  lesion  or  congenital  defect  of  the  left  hemiapliere. 
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tending  to  the  ooter  fibres  or  nerye,  and  often  to  the  optic  tract,  on 
the  side  on  which  the  blindness  is  complete. 

The  diagnosis  of  the  seat  and  nature  of  the  cause  of  lateral  hemi- 
anopia  depends  on  the  mode  of  onset  and  the  associations  of  the  sjm* 
ptom  ;  it  is  a  question  of  cerebral  diagnosis,  and  will  be  considered  in 
the  chapter  on   **  Localisation."      Besides    the  characters   alreadj 
described,  a  distinetion  between  disease  of  the  tract,  and  of  the  intra- 
cerebral path  and  centres,  has  been  found  in  the  action  of  the  pupil 
when  light  falls  some  distance  to  one  side  of  the  macula,  called  bj 
Wernicke  the  **  hemiopic  pupil-reaction."*  When  the  light  is  thrown 
on  to  the  blind  half  of  the  retina  the  pupil  contracts,  as  much  as  if 
the  light  is  thrown  on  the  seeing  half,  if  the  disease  is  in  the  hemi* 
sphere,  but  does  not  contract  if  the  disease  is  in  the  tract,  because 
the  path  to  the  corpora  quadrigemina  is  then  interrupted.    The  test 
it  of  Talue,  although  much  care  is  required  in  its  employment,  and, 
with  small  pupils,  the  effect  may  be  difficult  to  discern,  and  a  negative 
Rsult  is  often  misleading. 

Pboohosis. — ^The  prognosis  depends  on  the  nature  of  the  lesion 

cnsing  the  symptoms.    As  a  general  rule  it  is  not  good.    Gonsider- 

ible  defect  of  sights  due  to  a  lesion  of  the  path  or  centres,  seldom 

(uses  away  entirely.    Hemianopia  is  especially  persistent,  and  often 

pietents  Tery  slight  improvement  even  when  the  lesion  has  been 

lUtionary  for  years. 

TuATKsvT. — The  treatment  depends  on  the  nature  of  the  morbid 
piooets  causing  the  symptoms,  and  this  is  described  in  detail  in  the 
iMount  of  the  several  diseases. 

^cnoHAX  Amblyopia  akd  Auaxtbosis. — Toxie  Amauroiii. — 
^il*tend  loss  of  sight,  usually  complete  in  degree  and  extent,  but  brief 
^  dontion,  is  an  occasional  result  of  certain  toxic  blood- states.  It  is 
**P«ciallj  common  as  a  consequence  of  ursemia.  The  loss  of  sight 
Moies  on  suddenly ;  sometimes  the  patient  wakes  up  blind.  The 
pupils  are  commonly  dilated  ;  they  may  or  may  not  act  to  light.  Other 
Mode  lymptoms,  such  as  convulsions,  usually  accompany  the  amau- 
loiit.  Sight  returns  when  the  state  of  the  blood  is  improved  by  treat- 
"^t.  There  are  no  ophthalmoscopic  changes  related  to  the  amau- 
'Mis,  bot  albuminuric  retinitis  often  coincides  with  it!  A  similar 
ttttorosis  has  been  mot  with  in  cases  of  lead-poisoning.  In  poisoning 
7  <l^DiDe,  and  in  the  acute  anaemia  that  results  from  loss  of  blood, 
H^  ii  lometimes  lost,  but  changes  in  the  retina  are  commonly  met 
**^bi  tlthough  it  is  not  certain  that  these  changes  are  the  cause  cf  the 
^'^'^^n  of  vision.    The  variations  in  the  action  of  the  pupil  in 

liuSett«d  by  ▼.  Graefe,  and  described  bj  Wilbrand, '  Ueber  Hemianopsie/  Ber- 
^^  1881,  p.  89 ;  Wernicke,  •  ForUch.  der  Med.,'  1883  ;  and  Seguin, '  Joum.  Nenr. 
iw  Umtal  Diieaeee,*  1887,  who  obeerres  the  pupil  by  light  reflected  very  obliquely 
froQ  t  plant  mirror,  while  throwing  in  the  bright  light  with  an  ophthalmoscope 
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different  cases  of  ummic  amaurosis  seem  to  show  that  the  nenre* 
elements,  on  which  the  blood-state  acts,  are  not  always  the  same. 
Nerre-cells  are  more  susceptible  to  arrest  of  function  than  nerve- 
fibres,  and  therefore  we  must  assume  that  when  the  action  of  the 
pupil  is  preserved,  the  poison  acts  on  the  cerebral  visual  centres ;  and 
that  when  the  action  of  the  pupil  is  lost,  the  retina  itself  is  rendered 
insensitive,  either  alone  or  together  with  the  cerebral  centres.  If  the 
amaurosis  is  sometimes  of  retinal  origin  it  must  be  due  to  a  direct 
action  on  the  nerve-elements,  because  the  absence  of  any  change  in  the 
retinal  vessels  during  the  loss  of  sight  is  well  established. 

Mi^ainouM  Hemiajiopia  has  been  already  mentioned,  and  will  be 
described  more  fully  in  the  account  of  migraine. 

Beflex  Amblyopia, — Vision  is  sometimes  impaired  in  one  eye  or  both 
by  irritation  of  other  nerves,  especially  by  that  of  the  fifth.  There  is 
often  a  concentric  contraction  of  the  field  of  vision,  but  seldom  com- 
plete loss  of  sight.  Vision  is  most  affected  on  the  side  of  the  fifth 
nerve  irritated,  and  the  interference  is  sometimes  confined  to  this 
eye.  The  stimulus  may  be  the  pain  of  neuralgia  or  an  irritation 
of  the  nerve  by  organic  disease  or  injury ;  frequently  it  is  due  to  a 
carious  tooth.  The  tooth  is  generally  a  molar,  although  it  has  been 
fancied  that  a  recognition  of  this  pathological  connection  underlies 
the  popular  name  of  **  eye-teeth  "  for  the  canines.  The  branch 
irritated  has  been  generally  in  the  second  or  first  division  of  the  fifth 
nerve ;  sometimes  it  has  been  a  branch  of  the  eyeball  itself,  as  when 
amblyopia  accompanies  the  photophobia  of  corneal  or  conjunctival 
inflammation.  The  affection  o'f  sight  generally  subsides  when  the 
irritation  of  the  nerve  is  removed.  It  does  not  depend  on  any  visible 
change  in  the  retina,  although  vascular  dilatation  has  been  seen  in 
some  cases.  Its  mechanism  is  uncertain,  but  the  most  probable 
explanation  is  that  an  inhibitory  influence  is  exerted  on  the  nerve- 
cells  of  the  retina  or  on  the  visual  centres  in  the  brain.*  At  the 
same  time  it  must  be  remembered  that  a  similar  irritation  has  been 
known  to  set  up  an  actual  inflammation  in  the  eyebaU.  Cases  have 
been  recorded  in  which  amaurosis  was  supposed  to  be  due  to  the 
irritation  of  intestinal  worms,  but  more  cannot  be  said  than  that  this 
is  a  possible  but  certainly  very  rare  cause. 

Hysterical  Amblyopia, — The  characters  of  the  loss  of  sight  that 
occurs  in  hysterical  hemiansestbesia  have  been  already  mentioned,  and 
will  be  again  considered  in  connection  with  the  other  symptoms  of 
this  disease.  The  loss  of  sight  is  scarcely  ever  complete,  and  when  it 
IS  considerable  in  the  eye  on  the  aniesthetic  side,  it  is  usually  distinct, 
in  slighter  degree,  in  the  other  eye.  In  rare  cases  the  loss  does  not 
conform  to  this  type.  Thus  I  have  met  with  absolute  loss  of  sight 
in  one  eye  without  any  affection  of  the  other,  and  a  curious  case  of 

*  Comparo  the  eate  mentinned  on  p.  167,  in  which  pftSn  in  one  eye  AOOompuiiQd 
Tiinsl  dUturbanoe  at  the  »ara  of  fits  due  to  a  tamour  of  the  oppoiite  Mrebnl 
bemispbere. 
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ptroxjgmal  complete  blindness,  associated  with  abductor  palsy  of 
the  larynx — both  certainly  **  functional '' — ^is  mentioned  in  the  chapter 
OD  Hrsteria. 

Amblyopia,  sucli  as  is  met  with  in  Hysteria,  sometimes  occurs  as  an 
isolated  symptom.  Althongb  usually  transient,  it  is  sometimes  of 
▼erj  long  duration,  and  may  perhaps  be  permanent — perpetuated 
bj  changes  in  nutrition  which  increase  to  changes  in  structure. 
A  middle-aged  lady  who  had  suffered  from  various  symptoms  of 
functional  derangement  of  the  nervous  system,  cardiac  irregularity, 
Taso-iDotor  swelling  of  the  hands,  &c.,  complained  of  dimness  of 
light  of  the  right  eye.  Acuity  of  vision  was  greatly  reduced,  and  the 
field  was  contracted  to  a  small  area  around  the  fixing-point.  The 
fundus  and  the  action  of  the  pupil  were  |>erfectly  normal.  At  no  time 
WEI  there  any  other  sensory  loss,  or  any  other  symptom  to  suggest 
an  organic  cerebral  lesion.  The  patient  was  seen  occasionally  during 
two  years,  and  in  that  time  the  condition  of  vision  and  of  the  eye 
remained  unchanged.  Sometimes  amaurosis,  coming  on  under  condi- 
tions suggestive  of  fimctional  disturbance,  goes  on  to  optic  nerve 
atrophy.  A  lady  was  always  peculiarly  sensitive  to  thunderstorms, 
although  not  specially  alarmed  at  them ;  and  she  could  always  fore- 
tell a  coming  storm  with  remarkable  accuracy.  During  one  severe 
storm  she  became  suddenly  blind.  There  was  no  suspicion  of  a 
lightning-stroke.  Vision  never  returned.  1  only  saw  her  years  after 
the  onset,  and  there  was  then  simple  but  complete  atrophy  of  the 
optic  nenres.  Such  a  case  may  remind  us  of  Charcot's  patient  with 
hysterical  paraplegia,  who  recovered,  but  relapsed  tuider  a  mental 
■hock,  and  the  paraplegia  became  perpetuated  as  lateral  sclerosis  of 
^  spinal  cord,  found  after  death. 

It  is  probable  that  the  seat  of  the  morbid  process  in  functional 
amhljopia  and  amaurosis  is  the  cortex  of  the  brain.*  Tbe  hypothesis 
of  a  higher  visual  centre  in  each  hemisphere  enables  us  to  understand 
«s  seat  more  readily  than  does  the  theory  that  the  half-vision  region 
institutes  the  highest  visual  centre.  Crossed  amblyopia,  on  the 
•^r  theory,  involves  the  assumption  that  there  is  a  combined 
P^^l  disturbance  of  both  hemispheres,  while  all  the  associated 
iJiDptoms  point  to  the  disturbance  of  one  hemisphere  only.  The 
l^tareof  the  change  is  a  matter  of  speculation.  Arrest  of  function 
^^  the  nerve-cells  is  indicated  by  the  symptoms,  and  it  seems  more 
'**8onable  to  regard  this  arrest  as  a  primary  inhibition  than,  by 
^"•^niing  vuso-motor  spasm,  to  invoke  a  derangement  of  other 
Jifrre-cells  in  the  vaso-niotor  centres.  JSuch  a  theory  only  explains 
we  condition  by  throwing  the  difficulty  further  back  into  the  obscurity 

*  IViHtler  Smith  ('Opbth.  Rev./  iii,  139)  urges  that  it  it  retinal.     Certainly 

'.      i>}potheflit  expUint  it.     When  slighter  contraction  of   the  other  field  co- 

^^1  tU  central  theory  he«t  explains  it.     Possibly  both  cortex  and  retina  have 

'^  pith-  lo-^csl  sasceptibilitios  in  conimon,  as  have  other  central  and  peripheral 

"^^^iires.    Bat  tbe  pupil-action  should  dei-ide.     Ho  does  not  mention  this. 
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of  the  sympathetic.  The  addition  to  this  theorj,  fayoured  in  Franoe, 
that  the  yaso-motor  spasm  is  the  result  of  uterine  irritation*  need  only 
be  mentioned.  The  treatment  of  these  functional  conditions  is  that  of 
the  general  nervous  states  of  which  thej  commonly  form  pari. 

Ibbitation  Sthptomb  in  the  functions  of  the  optic  nenres  are  yeiy 
rare  in  organic  disease,  although  common  in  certain  functional 
maladies,  especially  in  migraine  and  epilepsy.  In  migraine,  the  com- 
mon  form  is  the  zigzag  appearance,  often  coloured,  and  known  as  the 
''  fortification  spectrum."  Similar  appearances  are  occasionally  seen 
without  other  symptoms  of  migraine,  both  by  those  who  are  subject 
to  headaches  and  by  others.  One  patient  under  my  care  was  troubled 
with  these  appearances  for  years  as  an  isolated  symptom.  Often  the 
zigzag  was  arranged  in  definite  relation  to  some  actual  visual  imager 
as,  for  instance,  around  a  plate  which  was  before  him.  At  other 
times  the  spectrum  was  unilateral,  and  appeared  to  start  from  one 
edge  of  the  field  of  vision.  These  phenomena  are  described  more  fully 
in  the  chapter  on  Migraine. 

In  epilepsy  visual  impressions  are  very  common  as  the  aura  of  an 
atta^'k,  or  as  constituting  a  minor  seizure.  They  are  exceedingly 
varied  in  character,  and  are  of  every  degree  of  elaboration,  from  a 
complex  visual  idea  (such  as  an  appearance  of  an  old  woman  in  a  red 
cloak)  to  a  simple  flash  of  light.  Stars,  or  a  luminous  ball  coming 
nearer  or  receding,  are  other  forms.  Various  colours  are  sometimes 
seen,  especially  red  or  blue  ;  the  most  common  colour  is  a  yellowish 
red,  resembling  that  of  a  fire.  Simple  coloured  vision,  in  which  all 
objects  appear  coloured,  is  scarcely  ever  met  with.  An  apparent  in* 
crease  or  reduction  in  the  size  of  objects  seen  by  the  patient  is  a  rate 
aura,  described  in  the  chapter  on  Epilepsy.*  I  have  known  micropsy 
to  precede  migrainous  headaches.  Simple  coloured  vision,  red  or  blue, 
lasting  for  a  few  minutes,  may  occur  as  an  isolated  symptom  in  appa- 
rently healthy  individuals.  The  cause  of  the  coloured  vision  occasiaa- 
ally  met  with  in  jaundice,  and  from  the  administration  of  santoQin* 
is  not  known. 

Visual  hallucinations  are  common  in  delirium  and  insanity,  and 
similar  illusions  occasionally  occur  as  isolated  symptoms  in  various 
states  of  nervous  weakness.  They  are  especially  common  in  persons 
of  unstable  nervous  organisation,  in  whose  families  insanity  exists. 
Buch  patients  are  often  persistently  annoyed  by  spectral  visions  of 
rarious  kinds,  grinning  faces,  horrible  sights,  and  the  like,  when  they 
jlose  their  eyes  and  try  to  sleep.f  Occasionally  similar  visions  disturb 
such  persons  in  their  waking  state.     Thus  one  young  lady  frequently 

*  In  the  author's  'Epilepsy  and  other  Convulsive  Disestet'  a  full  aiuiljsit 
these  symptoms  will  he  found. 

f  Hemiopic  hallucinations  may  hIso  occur,  t.  e.  the  images  of  objects  more  or  I 
familiar  in  the  halves  of  the  visual  fields.    Hemianopia  may  or  may  not  be 
('  Lancet,'  1891,  i,  617).     Sec  also  p.  155. 
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has  a  distinct  Tision  of  a  rat  or  a  dog  running  across  the  room  in 
which  she  is  sitting.  A  curious  relation  has  been  noted ,  in  a  few 
cases,  between  such  illusions  and  functional  excitation  of  the  optic 
oerres.  We  haye  just  seen  that  a  zigzag  spectrum  may  be  determined 
in  its  position  bj  an  actual  sense  impression ;  in  the  cases  now  under 
consideration  a  distinct  false  yision  has  exist*.  J  onlj  when  the  ejes 
were  open,  and  has  disappeared  when  they  were  closed.  It  would 
seem  that  the  nerve-cells  are  only  excited  to  morbid  action  by  func- 
tional stimulation.  In  a  cnrions  case,  recorded  by  Hammond,*  a 
woman,  during  many  months,  frequently  saw  before  her  the  image  of 
a  man  and  a  woman  whenever  her  eyes  were  opened,  and  conld  at  any 
time  produce  the  vision  by  banging  her  head  down.  It  disappeared 
when  the  eyes  were  closed,  and  when  the  right  eye  was  closed  one  of 
the  figures  always  disappeared,  and  the  other  when  the  left  eye  was 
closed.f 

As  a  result  of  oiganic  brain  disease,  a  visual  aura  has  preceded 
convulsions  in  several  cases  of  disease  of  the  occipital  lobe.  In  one 
case  of  a  tumour  of  the  occipital  cortex  extending  as  &r  as  the 
angular  gyrus,  the  aura  was  a  flash  of  light  referred  to  the  left  eye 
and  an  apparent  diminution  in  the  size  of  objects  seen,  and  sometimes 
pain  in  the  eyeball.  {  In  another  case,  with  visual  aura,  recorded  by 
Traube,  the  disease  was  a  cyst  in  the  white  substance  of  the  occipital 
lobe.§ 

Ocular  HypermMeaia, — A  simple  increased  sensitiveness  of  the  optic 
nerve,  involving  merely  an  ability  to  perceive  a  slighter  amount  of 
light  or  smaller  objects  thau  can  be  perceived  by  individuals  with 
normal  vision,  scarcely  occurs  as  an  effect  of  disease.  The  power  of 
seeing  with  the  naked  eye  the  satellites  of  Jupiter  may  be  relegated  to 
the  category  of  physiological  curiosities.  I'he  term  '*  hyperesthesia  " 
is  commonly  used  in  connection  with  sight  to  denote  the  condition  in 
which  distress  or  pain  is  produced  by  an  amount  of  light  which  causes 
no  inconvenience  in  health.  Such  intolerance  is  common  in  many 
ocular  inflammations  or  irritation,  especially  in  iritis  and  keratitis, 
and  is  then  termed  "photophobia."  Apart  from  ocular  disease  it 
occurs  in  weak  states  of  the  nervous  system,  especially  in  women,  and 
sometimes  in  association  with  symptoms  of  hysteria.  In  these  cases 
it  is  termed  " retinal  hypersesthesia,"  but  it  is  not  certain  that  the 
morbid  state  is  retinal  The  symptom  was  once  tboTight  to  indicate 
inflammation  of  the  retina,  but  in  most  of  these  cases  the  deeper  parts 
of  the  eye  are  normal,  and  actual  retinitis,  strange  to  say,  may  cause 

•  '  Jonrnul  of  Nervoui  and  Mental  Disease,'  1885,  p.  467. 

t  A  relation  whicb  we  can  understand  on  the  theory  that  tn  the  higher  visnal 
centre  the  opposite  eye  is  chiefly  represented,  but  not  on  the  current  hypothesis 
that  the  half- virion  rehition  obtains  in  the  higher  as  in  the  lower  visual  regions. 

J  'Lancet,'  1879,  voL  i,  p.  363. 

I  *  Qessmint.  Iieitr&>;e,'  Bd.  U,  p.  1083.  Another  case  is  recorded  by  Westphal, 
'Charit^Anitalen,'  Bd.  vi. 
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no  intolerance,  nor  does  this  e^er  result  from  simple  neuritis.  Etoh 
in  health  an  excessiye  amount  of  light  is  distressing,  and  in  albinoes 
maj  act  painfully  on  the  retina  when  that  which  falls  on  the  eje  is 
not  more  than  can  be  borne  by  a  normal  indiyidnaL  Optic  hjper* 
sesthesia  is  sometimes  accompanied  by  lessened  power  of  sight,  or 
rather  by  extreme  readiness  of  exhaustion,  so  that  the  field  of  Tision 
quickly  contracts  under  examination,  and  use  of  the  eyes  rapidly  dims 
the  sight.  Intolerance  of  light  is  always  associated  with  a  tendency 
to  protect  the  eye  by  closing  the  lids — **  blepharospasm.**  This  may 
exist,  however,  without  real  intolerance  of  light. 

It  is  remarkable  that  the  diseases  that  most  readily  produce  photo- 
phobia are  those  of  structures  that  are  supplied  by  the  fifth  nerve. 
The  reflex  consequence,  closure  of  the  eyelids,  is  related  to  both  tlis 
fifth  and  the  optic  nerves,  which  guard  the  eye  from  mechanical  injury 
and  from  an  excess  of  light.  It  is  probable  that  there  is  a  relation 
between  the  centres  for  the  two  centripetal  nerves  concerned,  so  that 
increased  action  of  the  centres  of  the  fifth  alters  the  sensibility  of  those 
for  vision.  At  the  same  time  the  possibility  that  light  may  influenoe 
the  fifth  nerve  in  the  eye  cannot  be  altogether  excluded.  A  curious 
case  has  been  recorded  by  Hutchinson  in  which  photophobia  was  pro- 
duced by  corneal  inflammation  in  a  blind  eye. 

The  treatment  of  intolerance  of  light  is,  first,  the  removal  of  its 
cause,  whether  this  is  disease  in  the  region  of  the  fifth  nerve  or  defec- 
tive nutrition  of  the  nervous  system ;  and  secondly,  the  diminution  of 
the  surface  sensitiveness  of  the  eye»  especially  by  the  instillation  of 
oocain,  and  by  cold  douches. 


MOTOR  NERVES  OP  THE  EYEBALL. 

(tHIBD,   FOUBTH,   AMD   SIXTH  NBBTE8.) 

The  motor  nerves  of  the  eyeball  are  the  third,  fourth,  rixth,  and 
sympathetic.  The  external  muscles  are  supplied  by  the  three  former, 
the  internal  muscles  by  the  third  nerve  and  the  sympathetic.  It  will 
be  convenient  to  reserve  for  special  description  the  affections  of  the 
internal  muscles,  and  to  consider  first  the  general  symptoms  of  para- 
lysis of  the  external  muscles,  the  special  sjmptoms  of  disease  of  each 
nerve,  and  the  causes  and  treatment  of  such  disease. 

When  there  is  no  muscular  contraction  the  eyeball  is  in  the  position 
of  rest,  and  in  this  position,  under  normal  circumstances,  the  line  of 
vision  is  at  right  angles  to  the  plane  of  the  face.  This  is  termed  its 
••  primary  position."  Any  deviation  from  the  primary  position  is  due 
to  muscular  action.     Many  movements  are  produced  by  more  than 
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one  muscle.  Each  of  the  straight  muscles  tarns  the  eyeball  in  the 
direction  indicated  by  its  special  name,  but  the  superior  and  inferior 
recti,  in  consequence  of  their  origin  being  nearer  the  middle  line  of 
the  bodj  than  is  their  attachment  to  the  eyeball,  tend  to  turn  the 
ejeb&U  inwards  and  to  rotate  it,  so  as  to  incline  the  vertical  axis  of 
the  globe.  The  upper  end  of  this  vertical  axis  (which  it  is  convenient 
t)  indicate  by  S,)  is  inclined  inwards  by  the  superior  rectus,  outwards 
bj  the  inferior  rectus.  This  tendency  to  rotation  is  counteracted  by 
tbe  nmoltaneoos  contraction  of  the  oblique  muscles ;  the  inferior, 
which  rotates  8.  outwards,  acts  with  the  superior  rectus ;  the  superior 
oblique,  which  rotates  S.  inwards,  acts  with  the  inferior  rectus.  The 
oblique  muscles  also  counteract  the  inward  movement  of  the  globe 
OS  its  vertical  axis,  caused  by  the  superior  and  inferior  recti,  and 
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Fie.  86.  Fio.  87. 

Fro.  86. — Aetion  of  el^raton  of  right  eje ;  the  mrrow-heads  indlcmta  thi 

^inction  of  morement  produced  by  the  mutclei  named.    Tbe  carved  linee 

*^preeent  the  rotation  on  the  autero- posterior  axis,  the  vertical  linei  that 

^>«i  tbe  transverse  axis,  and  the  horizontal  linea  that  on  the  vertical  axis  ol 

Vie  eveUalL 

FiO.  87. — Action  of  depressors  of  right  eye.   See  last  fig.  and  description. 

^ey  also  assist  the  recti  in  moving  the  eyeball  upwards  and  down- 
^^s,  having  a  slight  elevating  and  depressing  action  (see  diagrams, 
**^.  86  and  87).  When  the  eyeball  is  moved  diagonally  the  lateral 
'^^^Os  acquires  a  rotating  influence,  but  this  is  counteracted  by  the 
opposite  tendency  of  the  associated  superior  or  inferior  rectus.  In 
^  Case  of  slight  inward  diagonal  movements  the  rotating  tendency 
^'  the  superior  and  inferior  recti  corresponds  with  that  of  the  lateral 
'^Qs^le  concerned,  and  must  therefore  be  counteracted  by  an  oblique 

The  origin  of  the  eyeball  nerves  has  been  already  described  (p.  52). 

"•^^  tract  of  gr»\v  matter  beneath  the  aqueduct  of  Sylvius,  which  gives 

^^^^n  to  the  third  nerves,  is  continuous  behind  (i.  e,  below)  with  that 

^  the  nuclei  of  the  fourth  nerves,  and  is  connected  with  the  apparently 

*^P**ate  nucleus  of  the  sixth  by  the  posterior  horizontal  fibres.     We 

^^«  at  yet  no  complete  evidence  of  tbe  precise  distribution  of  f  uuc- 

^u  in  the  nucleus  of  the  third  nerve  in  man.      The  conclusion  of 


Ciliary  mnsclai 
Sphincter  iridis. 
Lev.  palp. 

Rect.  Int.    Rect.  rap. 
Beet  infer.    Obliq.  inf. 
(Obliq.  flip.,  4th  n.) 
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Hensen  and  Voelcker,*  from  their  ezpcri- 
ments  on  dogs,  has  boon  stated  at  p.  53.  A  Mid-Line, 
case  investigated  bj  Kahler  and  Pickf 
suggests  that  the  arrangement  of  centres  is 
not  simply  from  before  back»  but  that  there 
is  also  a  lateral  difference  of  function. 
They  suggest  the  accompanying  modifica- 
tion of  the  plan  of  Hensen  and  Yoelcker. 
The  evidence  is  strong  that  the  anterior  part  of  the  nucleas  oontrols 
accommodation,  and  the  next  the  action  of  the  iris  to  light,  and  that 
these  fimctions  are  subserved  by  the  anterior  fasciculi  of  the  roots  of 
the  nerve4  while  a  small  hcBinorrhage  behind  these  centres  has  para- 
lysed the  two  internal  rei;ti.§ 

The  relation  between  the  internal  rectus  and  the  opposite  external 
rectus,  and  the  anatomical  arrangement  concerned  in  the  lateral 
movement  of  the  eyes,  will  be  described  in  the  accoont  of  their 
conjoint  palsy. 

Oenebal  Symptoms  of  Paralysis. — Loss  of  power  in  the  ocular 
muscles  is  indicated  by  five  kinds  of  symptoms:  limitation  of  move- 
ment, non-correspondence  of  visual  axes  (i.  0.  strabismus),  secondary 
deviation  of  the  soimd  eye,  erroneous  projection  of  the  field  of  vision, 
and  diplopia.  Strabismus  and  diplopia  may  result  from  spasm,  bat 
persistent  spasm  is  rare  except  as  the  common  form  of  "  squint,"  and 
in  this  diplopia  is  absent,  for  a  reason  that  will  be  presently 
mentioned.  An  abnormal  state  of  the  eyeball  muscles  must  not  be 
assumed  from  the  posture  during  comatose  states.  In  sleep  stupor, 
as  in  common  sleep,  the  globes  may  diverge  and  be  directed  upwards; 
one  may  be  higher  than  the  other,  and  on  the  patient  being  roused 
they  may  at  once  assume  a  normal  position.  Moreover,  a  congenital 
difference  of  position  is  far  from  rare,  and  may  readily  mislead;  it 
may  also  result  from  old  and  forgotten  injury. 

Limitation  0/  Movement, — If  a  muscle  is  paralysed,  the  eyeball 
cannot  be  moved  so  far  as  normal  in  the  direction  of  action  of  that 
muscle.  In  complete  palsy  the  defect  is  absolute  ;  the  eyeball  cannot 
be  moved  beyond  mid-position  unless  slight  movement  by  other 
muscles  is  i>ossible.  After  a  time  the  globe  is  fixed  in  the  opposite 
position  by  contraction  of  the  unopposed  antagonist  of  the  paralysed 

•  «  Arch.  f.  Ophth./  Bd.  xxiv,  1878,  p.  1.    See  nUo  p.  58. 

t  *  Prag.  Zeitsch.  f.  Hoilk./  1881»  p.  801»  and  'Cent.  f.  Aagenh.,'  1888.  The 
ckiof  evidence  U  tlmt  in  two  cases  of  naclear  disease  and  palsy  of  tome  moteles 
there  wan  a  marked  difference  in  the  affection  of  the  medial  and  Uteral  dbrm  of 
some  fasciculi.     Tlie  observed  grouping  of  palsy  in  disease  is  seldom  significant* 

2  It  is  not  probable  that  the  position  of  these  centres  in  man  is  as  far  forwards 
beneath  the  floor  of  the  third  ventricle  as  it  is  in  dogs»  and  at  it  has  been  amunad 
to  be  in  man  by  some  writers.  The  nuclei  of  the  third  nerves  cannot  ba  tracid 
farther  forwards  tlutn  the  position  of  the  posterior  commissora. 

§  Bouchard,  '  Rev.  de  MM./  1891. 
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mnscle.  Tbua  in  paralysis  of  tbe  external  rectus  the  eyeball  cannot 
be  moTed  ontwards,  and  after  a  time  is  turned  inwards  by  tbe  con* 
tractore  of  tbe  internal  rectos.  If  tbe  paralysis  is  incomplete,  move- 
ment  is  deficient  in  proportion  to  tbe  amount  of  palsy,  and  towards 
tbe  limit  of  moToment  tbe  motion  is  often  jerky  ("  paralytic  nystag- 
miu")  fiom  remias'ions  in  tbe  contraction,  analogous  to  tremor  in  a 
weak  limb.  Wben  botb  eyes  are  open,  and  acting  togetber,  tbe  extent 
of  mofement  is  usually  less  tban  wben  tbe  otber  eye  is  closed  and  tbe 
patient  nses  tbe  affected  eye  only,  and  ia  compelled  to  strive  to  '*  fix  " 
the  object  witb  it. 

8traln$mu$  and  Secondary  Deviation, — In  consequence  of  tbe  defect 
m  moTement,  tbe  axes  of  tbe  two  eyes  do  not  correspond  in  positions 
tb&t  necessitate  tbe  action  of  tbe  paralysed  muscle.  If  a  lateral  rectus 
is  affected,  tbe  axes  converge  or  diverge,  producing  convergent  or 
difergeot  **  strabismus,"  wbicb  increases,  tbe  greater  tbe  degree  of 
moTenent  of  tbe' sound  eye  in  tbe  direction  of  action  of  tbe  paralysed 
muscle.  Paralysis  of  tbe  external  rectus  causes  convergent  strabismus, 
that  of  tbe  internal  rectus  divergent  strabismus.  Tbe  deviation  of 
the  axis  of  the  paralysed  eye  from  parallelism  witb  that  of  tbe  sound 
^e  is  termed  tbe  "  primary  deviation."  If  tbe  sound  eye  is  pre- 
sented from  seeing  tbe  object,  and  tbe  patient  looks  at  tbis  (is  made 
to  "fix**  it)  only  witb  tbe  affected  eye,  tbe  sound  eye  is  moved  still 
farther  in  tb&t  direction,  and  bence  tbe  deviation  of  tbe  visual  axes  is 
increased.  Tbis  is  called  tbe  "secondary  deviation."  Its  existence 
and  ainonnt  may  be  best  ascertained  by  subsequently  covering  tbe 
pwaljsed  eye,  an4  making  tbe  patient  "  fix  "  witb  tbe  unaffected  eye, 
which  has  then  to  move  back  to  its  former  position.  Tbe  batfd,  or  a 
piece  of  paper,  may  be  so  placed  as  to  intercept  tbe  vision  of  tbe  one 
^e,  while  leaving  it  exposed  to  observation.  A  piece  of  ground  glass 
placed  OTer  tbe  eye  answers  tbe  same  purpose,  and  permits  observa- 
tion. The  occurrence  of  secondary  deviation  depends  on  tbe  fact  that 
normally  two  muscles  wbicb  act  togetber  are  equally  innervated  for  a 
given  movement.  If  one  is  weak,  and  an  effort  is  made  to  contract  it 
(^  in  fixing  witb  that  eye),  tbe  increased  innervation  influences  also 
the  other  muscle,  and  causes  an  undue  contraction.  It  is  as  if  a  rein 
■cted  equally  on  a  hard-mouthed  and  a  tender-mouthed  horse  yoked 
^*Wher;  the  effort  to  make  the  former  deviate  would  cause  an 
^Jcessiye  deviation  of  tbe  latter.  Tbe  secondary  deviation  is  a 
^^'icate  test  for  weakness  of  an  ocular  muscle,  and  may  reveal  its 
*J*atenoe  wben  tbe  primary  deviation  is  too  slight  to  be  observed. 
*wi>eo?er  these  deviations  afford  a  distinction  from  strabismus  due 
tp  ^nscukr  spasm,  such  as  ordinary  squint.  In  tbe  latter  the  devia- 
^^^  exists  in  all  movements ;  in  paralytic  strabismus,  only  in  those 
^^^ements  that  caU  into  action  the  paralysed  muscle.  In  ordinary 
^^^bismuB,  tbe  deviation  is  the  same  whether  the  patient  fixes  witb 
^^  eje  or  witb  the  other ;  in  paralytic  strabismus  fixation  with  the 
B^Hintl  eye  evokes  tbe  primary,  and  that  witb  tbe  affected  eye  tbe 
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secondarj  deviation :  these  two  are  similar  in  direction,  but  opposite 
in  character,  the  primary  being  a  defect,  and  the  secondary  an  excess 
of  movement. 

Erroneoua  Projection, — ^An  interesting  and  important  effect  of  the 
increased  inDerration  that  causes  the  secondary  deviation,  is  erroneous 
projection  of  the  visual  field.  We  judge  of  the  relation  of.  external 
objects  to  each  other  by  the  relation  of  their  images  on  the  retina ; 
but  we  judge  of  their  relation  to  our  own  body  by  the  position  of  the 
eyoball  as  indicated  to  us  by  the  innervation  we  give  to  the  ocular 
muscles.  When  there  is  no  muscular  effort,  and  the  eyes  are  at  rest 
in  mid-position,  we  know,  to  use  popular  language,  that  an  object  at 
which  we  are  looking  is  opposite  our  face ;  that  is,  that  a  line  from 
the  centre  of  the  field  of  vision  to  the  macula  lutea  is  perpen- 
dioular  to  the  facial  plane.  If  we  turn  the  eyes  towards  one  side,  we 
know  that  an  object  in  the  middle  of  the  field  is  to  the  side  of  its 
former  position ;  how  far  to  that  side  we  estimate  by  the  degree  of 
movement  of  the  ejes  indicated  by  the  amount  of  innervation  ;  and  if 
we  virant  to  touch  the  object,  the  knowledge  thus  gained  enables  us 
to  so  contract  the  muscles  of  the  arm  as  to  effect  the  desired  move- 
ment with  precision.  But  the  increased  innervation  needed  by  a  weak 
ocular  muscle  gives  the  impression  of  a  greater  movement  of  the  eye 
than  has  really  taken  place,  and  suggests  that  the  objects  seen  are 
further  from  the  middle  line  than  they  really  are.  If  the  patient 
then  attempts  to  touch  an  object,'  the  finger  goes  beyond  it.  The 
erroneous  projection  exists,  of  course,  only  in  those  movements  of  the 
eyes  for  which  the  weak  muscle  is  necessary.  It  is  greatest  when  the 
aJffected  eye  is  used  alone ;  it  disappears  altogether  when  this  is  dosed. 
The  erroneous  projection  is  always  in  the  direction  of  action  of  the 
affected  muscle.  The  knowledge  of  the  relation  of  external  objects 
to  the  body,  gained  from  the  contraction  (t.  0.  innervation)  of  the 
eyeball  muscles,  is  one  of  the  most  important  sources  of  guidance  to 
the  centres  that  regulate  the  muscular  contractions  for  maintaining  the 
equilibrium  of  the  body .  The  erron  eous  proj  ection  of  the  field  destroys 
the  harmony  between  the  visual  impressions  and  the  others  that  are 
correct;  the  resulting  discord  and  its  consequences  may  affect  con* 
sciousness  as  the  sensation  of  **  giddiness."  This  giddiness  depend- 
ing on  paralysis  of  an  ocular  muscle,  is  termed  "  ocular  vertigo/' 

Double  Vision. — We  have  seen  that  the  field  of  vision  of  the  para- 
lysed eje  is  erroneously  projected.  Each  object  in  the  field  is  referred 
to  a  position  other  than  that  which  it  actually  occupies,  and  corre- 
sponding to  the  degree  of  ineffectual  innervation.  But  if  the  patient 
looks  with  both  eyes,  the  field  of  the  unaffected  eye,  being  normally 
projected,  does  not  correspond  with  the  field  of  the  affected  eye ;  the 
images  formed  in  the  two  eyes  are  mentally  referred  to  different  posi- 
tions; objects  are  seen  double.  Tlie  patient  is  conscious  of  the 
doubling  only  of  that  object  the  image  of  which  is  formed  at  the 
macula  lutea  of  one  eye  or  the  other,  that  is  of  the  object  which  ii 
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find  by  one  eye,  for  vliich  the  eye  is  acconmodftted,  and  to  whicb  the 
tttentioD  u  directed.  The  image  formed  in  the  anaffeL-ted  eye,  beiog 
tefeired  to  its  correct  position,  is  termed  the  "  true  image,"  the  other 
ii  ternied  the  "  false  image."  The  iliataiice  between  the  two  images 
depeodi  on  the  amount  of  the  error  of  projection,  and  corresponds  to 
tbe  d^ree  of  deriatioo  of  the  eyeball  from  the  position  whicli  it 
ibonld  occupy  with  that  amount  of 
ioDemiion.  In  uonseqaeDce  of 
thiir  demtioQ  of  the  two  rieual 
uo,  the  retinal  image  is  formed 
It  the  macala  lutea  only  in  one 
^(tbe  fixing  eye).  In  the  other 
eje  it  falls  upon  a  part  of  the 
ictiu  away  from  the  macula,  at  a 
<liit«nee  from  it  which  <:orre^i>on>lB 
with  the  degree  of  deviation,  iind 
tlicrefore  with  the  amount  of  erro- 
Kuui  projection.  It  was  formerly 
Ibought  tliat  the  circumetance  that 
tht  two  images  are  formed  (i|>oa 
saD'eorretpondiDg  parts  of  the  two 
ntinB  affords  an  ad<;quate  eipla- 
utioD  of  the  diplopia.  But  the 
di|ilapis  which  occurs  in  secondary  "" 

wlncture  of  a  muscle  cannot  be  ^^f  eB-Vn^m  to  lllutrate  ths 
■'■—•.inn  of  JiplopiB  by  tba  wnioi 


prujei'tion.  In  coaaequfnc 
neii  of  the  right  cit«nwl  rectui  tha 
iTnn^  of  A  formed  >t  tlie  inu:nl«,  M, 
of  tlie  left  eye,  f>ll>  within  the  dmcdIs 
of  the  right  eve  at  a.  But  tbe  effort 
coiTe*]>otidB  to  tbKt  neceuar;  to  bring 
the  Riscula  to  *■  (in  the  broken  irc). 
Hence  B,  whon  imiige  i«  at  m,  leemi 
to  occupy  tliH  i-wilion  of  A,  und  tlie 
im*ge  formed  at  a  to  the  leit  of  m 
U  proju'ctvd  to  the  i.ther  iide  of  A, 
anil  teemi  to  oicui'y  ihe  poiition  C, 
«  if  it  were  fotmed  at  e  to  ihe  k(t 
of  M. 


uplaiaed  by  the  simple  theory  of 
<Mn-oirK8j>oDdenceof  retinal  areas. 
nuH'le — tbe  right  external  rectus, 
tor  initance — is  panlysed,  and 
vhrn  all  the  muscles  are  at  rest  and 
tub  eje  should  be  directed  straight 
tomrda.ttie  right  eye  is  turned  in- 
hidibythe  permanent  shortening 
<i  tlie  onopposed  intemsl  rectus. 
The  image  of  an  objeot  opposite 
'••  «J8  is  formed  on  the  macula 
Iniea  of  tbe  left  eye,  but  to  tht>  inner  side  of  the  macula  lutea  of 
ibtiiglii  That  this  is  no  reusun  why  there  should  he  diplopia  will 
wnidvnt  if  we  suppose  for  a  moment  that  the  patient  has  only  tbe 
'V>t  eye,  that  this  is  normal  and  Tolunturily  turned  to  the  left  It  is 
dear  tliat  the  object  in  the  position  supposed  will  he  seen  (not 
iiiluictly,  because  its  image  falls  on  an  eicentric  part  of  the  retina) 
"  in  actual  place.  So,  too.  if  we  suppose  the  patient  to  have 
^'T  the  left  eye,  and  that  this  is  directed  towards  tbe  object) 
|iui  will  also  be  seen  in  its  normal  place.  Thus  th)-re  is  no  reason 
■>  tbe  mere  deviation  of  the  eyiB,  and  the  ii  on -correspondence  in 
P*>t>n>  of  Uie  retinal  imsges,  why  the  object  should  be  seen  in  this 
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eye  in  an  erroneous  position,— why  tiiere  should  be  double  yision. 
The  explanation  is  that  in  the  case  supposed — of  a  normal  ej6 
being  turned  to  the  left — the  field  is  men  tally  projected  to  the 
left,  in  correspondence  with  the  degree  of  active  muscular  ixmer- 
TatioD ;  the  centre  of  the  field  lies  thus  to  the  left,  and  the  object 
straight  in  front  is  referred  to  its  proper  excentrio  position  in  the 
field.  But  in  the  case  of  the  contractured  eye  all  the  muscles  are 
at  rest ;  the  field  is  referred  to  the  position  normally  corresponding 
to  rest,  the  centre  of  the  field  is  projected  directly  in  front,  the 
excentric  image  of  the  object  is  referred  to  an  excentric  position  in 
the  field,  and  the  patient  sees  the  object  in  a  false  position  with  this 
eye,  in  the  real  one  with  the  other.  Thus  the  non -correspondence 
of  the  retinal  images  does  not  explain  the  diplopia,  except  with 
the  help  of  the  erroneous  projection.  The  latter  does  explain  it 
without  the  former.  Nevertheless,  if  there  is  no  contracture,  and  the 
paralysed  eye,  when  at  rest,  is  in  mid- position  (as  in  recent  paralysis), 
the  facts  of  diplopia  may  be  explained,  and  its  laws  formulated,  on 
either  hypothesis. 

Diplopia  exists  equally  whether  the  patient  fixes  with  the  normal  or 
with  the  paralysed  eye,  but  in  the  former  case  the  true,  in  the  latter 
the  false  object  is  the  more  distinct,  that  image  b^ing  always  the  more 
distinct  which  is  formed  at  the  macula.  The  distance  between  the 
double  images  is  greater  when  fixation  is  by  the  paralysed  eye,  because 
the  greater  muscular  effort  results  in  a  wider  error  of  projection ;  of 
this  greater  effort  the  secondary  deviation  of  the  non-paralysed  eye 
is  evidence.  As  Oraefe  has  pointed  out,  if  the  patieut  moves  his 
finger  from  the  fixing  (paralysed)  eye  to  the  apparent  image,  in  trying 
to  touch  it,  the  line  taken  by  the  finger  corresponds  in  direction  with 
the  visual  line  of  the  other  (secondary  deviating)  eye ;  each  repre- 
sents the  excessive  amount  of  muscular  innervation,  and  the  degree  of 
excess  is  a  measure  of  the  erroneous  projection  of  the  field  of  the 
paralysed  eye. 

In  recent  paralysis,  diplopia  exists  only  when  the  eyeball  is  in  a 
position  that  needs  the  action  of  the  paralysed  muscle.  In  old  cases 
with  secondary  contracture  and  permanent  4e^i&^o^  diplopia  may 
0(^cur  during  rest,  or  even  during  other  movements.  The  distance 
between  the  double  images  increases,  the  farther  the  object  is  moved 
in  the  line  of  action  of  the  affected  muscle.  As  a  rule  it  is  the  false 
image  which  appears  to  move  from  the  other,  and  the  direction  of  its 
movement  is  that  of  the  action  of  the  muscle. 

The  false  image  may  be  on  the  same  side  of  the  other  as  the  eye  by 
which  it  is  seen  (homonymous  or  simple  diplopia),  or  it  may  be  on  the 
other  side  (crossed  diplopia).  When  the  muscle  which  is  paralysed  is 
an  abductor,  and  the  eyes  therefore  converge,  the  diplopia  is  simple ; 
when  the  muscle  is  an  adductor,  and  the  eyes  diverge  in  paralysis*  the 
diplopia  is  crossed.  This  depends  on  the  fact  that,  in  the  former  case 
(of  convergent  strabismus  from  loss  of  abduction),  the  false  image  is 
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fat  nied  on  the  side  of  the  retina  towards  the  sound  eye,  and  is  therefore 

pia  jected  on  the  other  side  of  the  real  object.    In  the  case  of  divergent 

Bttikbismus  from  paralysis  of  an  adductor  the  false  image  is  formed 

on  tbe  side  of  the  retina  farthest  from  the  sound  eje,  and  is  therefore 

Injected  on  the  side  of  the  real  object  towards  the  sound  eye.    The 

gtudeDt  may  remember  tbe  relation  by  tbe  rule  that  wheu  the  yisual 

Unas  (prolonged  ocular  axes)  cross,  the  diplopia  is  not  crossed. 

In  diagonal  positions  of  the  eyeballs  the  two  images  are  not  parallel ; 
t^e  falie  one  appears  inclined.  On  the  theory  that  the  diplopia  is  due 
to  the  non-correspondence  of  the  parts  of  the  retinsB  on  which  tbe 
images  are  formed,  the  obliquity  is  explained  by  the  fact  that  an 
ibnonual  rotation  occurs  in  these  diagonal  positions.  This  rotatiou  is 
due  to  the  action  of  the  oblique  muscle,  which  should  prevent  rotation 
bj  opposing  this  tendency  of  tbe  paralysed  muscle.  The  obliquity  is 
explicable  also  on  the  theory  that  the  diplopia  is  due  to  erroneous 
projection:  as  t.  Oraefe  has  shown,  the  same  principles  apply  to  an 
sbnormal  rotation  as  to  a  defect  in  lateral  movement. 

The  total  field  of  vision  which  is  brought  into  view  by  various 
moTements  of  the  eyes,  the  bead  being  still,  may  be  represented  as  a 
circle,  the  centre  of  which  is  at  the  fixing-point  when  the  eyes  are  at 
iMt,  vbile  the  radii  represent  the  various  movements,  horizoutal, 
vertical,  and  diagonal.  The  circle  is  termed  the  *'  motor  field."  In 
pmljsiii  of  one  muscle  without  secondary  contracture  there  is 
diplopia  only  in  one  part  of  this  field,  that  corresponding  to  the  move- 
Bent  of  tbe  muscle.  Tbus  in  paralysis  of  the  right  external  rectus 
there  Li  diplopia  in  tbe  right  half  of  the  field.  The  line  which  sepa- 
v^teithe  area  of  single  or  double  vision  varies  in  direction  with  each 
ttoiclcand  oorres))onds  with  the  position  of  the  axis  of  tbe  eyeball 
vound  which  tbe  globe  moves  when  tbe  muscle  is  in  action ;  but  tbe 
correi{ioiidenc*e  is  seldom  ex:ict,  on  account  of  tbe  co-operation  of 
othermu«i-les  in  certaiu  |>ositions.  To  lessen  the  double  vision  tbe 
P^nt  often  holds  his  head  in  such  a  position  as  to  call  the  paralysed 
inuicleinto  action  as  little  as  possible.  The  niovement  of  the  head  is 
^^iuiuxis  which  corresponds  to  the  line  of  separation  of  single  from 
duubie  visiiin,  and  thus  to  the  axis  on  which  tbe  eyeball  is  moved  by 
^  affected  muscle. 

Patients  are  not  always  conscious  of  double  vision.  If  tbe  mus- 
•■**f  weakness  is  slight  tbe  two  images  may  nearly  correspond, 
^  the  result  may  be  an  indistinct  outline  to  the  apparently 
'i'^le  image.  Aguin,  if  the  images  are  far  apart  tbe  less  distinct 
exoentric  imat^  may  l>e  neglected,  and  tbe  patient  may  be  conscious 
^^J  of  that  which  is  seen  by  tbe  normal  eye.  This  is  generally  the 
***^  in  old  pkalsies.  The  detection  of  diplopia  is  facilitated  by  placing 
*^  glass  before  one  eye,  preferably  tbe  sound  eye,  because  the  more 
'^'^^iuct  image  seen  with  this  eye  is  thus  rendered  less  preponderant. 
^  ^'^\)  of  white  paper  is  then  held  up  in  various  parts  of  the  motor 
•^*^;  the  patient  looks  at  it  without  moving  his  head :  one  image  is 
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seen  red,  the  other  white.  The  two  are  thus  more  easily  distingnished, 
and  their  relatiye  position  can  be  ascertained.  If  the  red  glass  alone 
does  not  at  first  suffice,  the  view  from  each  eye  maj  be  altematelj 
obstructed  (as  bj  the  hand  held  before  the  eye)  ;  and  if  there  is  doable 
vision  the  position  of  the  object  will  seem  to  alter  as  it  changes  from  red 
to  white.     Such  obstruction  will,  alone,  often  elicit  unnoticed  diplopia. 

In  employing  diplopia  in  diagnosis  we  must  first  prove  that  it  is 

not  monocular,  by  ascertaining  that  it  ceases  when  one  eye  only  is 

usecL*    We  then  learn  by  the  coloured  glass  whether  the  double  vision 

is  simple  or  crossed,  whether  the  two  images  are  on  the  same  level  or 

not,  whether  parallel,  and  the  direction  in  which  movement  of  the 

object  increases  the  distance  between  them.    When  the  images  are  side 

by  side,  and  the  diplopia  is  simple,  the  paralysed  muscle  is  of  the  eye 

on  the  side  towards  which  movement  increases  the  distance  between 

the  images.    If  the  diplopia  is  crossed,  it  is  a  muscle  of  the  other  eje. 

If  the  images  are  one  above  the  other,  the  paralysed  eye  is  that  of 

which  the  image  ascends  from  the  other  in  looking  up,  descends  in 

looking  down.     If  there  is  secondary  contracture  of  the  antagonist  of 

the  paralysed  muscle,  diplopia  exists  through  the  whole  range  of 

movement  in  the  plane  of  action  of  the  muscles,  i.  e.  during  theaotioii 

not  only  of  the  paralysed  muscle,  but  also  of  its  antagonist ;  but  the 

distance  between  the  images  during  movement  remains  the  same  on 

the  side  of  the  contractured  antagonist,  while  it  alters  on  the  side 

of  the  paralysed  muscle.    It  must  be  remembered  that  the  vertical 

action  of  the  superior  and  inferior  recti  is  greatest  in  abduction  of 

the  eye,  and  that  during  adduction  the  oblique  muscles  also  elevate 

and  depress.    Vertical  movements  are  therefore  in  the  line  of  action 

of  two  sets  of  muscles,  and  to  discriminate  between  them  we  must 

move  the  object  up  and  down  both  during  adduction  and  abduction. 

Vertical  diplopia  in  abduction  is  due  to  the  superior  or  inferior  rectos ; 

if  in  adduction  only,  it  may  be  due  to  paralysis  of  an  oblique  musde. 

Aid  in  diagnosis  is  also  to  be  obtained  by  prisms,  on  the  principle 
that  a  prism  so  placed  that  its  base  corresponds  with  the  direction  of 
action  of  the  paralysed  muscle,  increases  the  distance  between  the 
double  images;  one  in  the  opposite  position  tends  to  blend  them. 
They  may  also  be  brought  together  by  a  prism  placed  before  the 
unaffected  eye  in  the  position  in  which  before  the  afEected  eye  the 
diplopia  is  increased.  Fusion  by  a  prism  before  the  affected  eye 
removes  the  erroneous  projection ;  fusion  by  a  prism  before  the 
normal  eye  brings  the  projection  of  this  field  into  the  same  error  aa 
the  other. 

Paralysis  of  iNDrviDUAL  Muscles. — ^We  may  now  consider  the 
symptoms  of  paralysis  of  each  muscle.    It  must  be  remembered  that 

*  The  cause  of  monocular  diplopia  is  still  unknown.  It  is  ■ometinMS  wsD 
marked  when  there  is  no  discoreruble  nbnormftlity  in  the  refraeiion  or  ia  tbs  faadw 
of  the  eye. 


OOULAB  NERVES. 


177 


more  than  on^  mascle  is  often  affected,  and  the  symptoms  are  corre- 
spondinglj  combined ;  and  that  in  diseases  of  the  central  nervous 
Bjstem,  palsj  and  spasm  are  sometimes  so  associated  as  to  render  an 
exact  diagnosis  difficult  and  occasionally  impossible.  This  difficulty 
is  often  dne  to  the  circumstance  that  a  given  palsy  was  preceded  by 
lome  other  derangement  of  movement,  as  another  slight  paralysis  and 
leeondary  cor.tracture. 

The  paralyses  described  and  figured  are  of  the  muscles  of  the  ri<^ht 
eye,  except  that  of  the 
external  rectus,  which  is 
of  the  left  eye  for  com- 
parison with  the  paraly- 
ns  of  the  opposite  in* 
temal  rectus.* 
Eztemdl     BeduB,   Left 

(Rg.  89).— The  defect  of 

movement     is    outwards, 

with  convergent    strabis- 

moi;  secondary  deviation 

ii  bj  the  opposite  internal 

rectos.    The    diplopia    is 

limple,  in  the  left  half  of 

tlie  motor  field ;  the  two 

images  are  on  the  same 

level    in    the    horizontal 

moTemeut,   and  the  dis- 
tance between    them   in- 

ereues  as  the   object  is 

moTed  to  the  left.     In  dia- 

gonal  positions  the  false 

inige    is     inclined,      the  p,^   89.-ParalyiU  of  the  left  external  rectoii 
images  diverging  from  the      coloured  glass  over  right  eye ;  primary  deviation 

on  looking  towards  an   object  (o)  on  the  left; 
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horizontal  plane.  Towards 
tlie   limit    of    movement 
there  are  often  slight  spas- 
modic rotatory  movements 
by  the  anopp>sed  oblique 
muscle.     The  head  is  in- 
ciioed  to  the  left. 


position  of  doable  images;  secondary  deviation 
of  the  right  eye  when  the  screen,  «,  obstructing 
the  fixation  of  *  by  this  eye,  compels  fixation  by 
the  weak  muscle.  When  the  screens  are  removed, 
the  right  eye,  in  fixing,  moves  bnck  to  the  position 
of  the  dotted  outliiio  of  the  cornoii.  (In  the 
diagram  of  diplopia  the  highest  white  [fa1«e] 
imago  should  have  been  represented  a  little 
lower  than  the  true  image.) 


Internal  Bectus,  RigM 
(I^g.  90). — ^The  defect  of  movement  is  inwards ;  the  secondary  devi- 
ation is  by  the  opposite  external  rectus  ;  the  strabismus  is  divergent. 
Diplopia  is  crossed*  and  exists  iu  the  left  half  of  the  motor  field. 

*  The  diagnas  of  doaUe  vision  are  after  thoee  of  Woinow  ('Das  Verb,  der 
Doppelbilder/  Wien,  1870)^  modified  a  little  by  actual  observation.  The  objects  are 
flgvred  ••  described  by  a  patient  when  they  are  held  between  him  and  the 
tfkmmrwm.    If  figured  as  seen  by  the  patient,  the  position  of  the  object  is  reversed. 
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Id  di^onal  mOTemeDta  the  images  diverge  tonardx  the  hoiicontal 

plane.    The  head  is  inclined  towards  the  left. 

Siyjerior  Bedua  (Fig.  91). — Movement  is  defective  upwards,  espe- 

cinllf  upwards  and  oatwards,  and  in  attempting  the  movement  the  eje* 

ball  is  rotated,  tha  upper  €nd  of  the  vei-tical  meridian  outwards,  b^ 
the  inferior  oblique.  Se- 
condary deviation  is  hj  the 
opposite  superior  rectus. 
The  iliplopia  is  crossed  and 
exists  in  the  upper  half  of 
the  motor  field;  theimages 
are  one  above  the  other, 
the  upper  image  being  the 
folse  one,  and  receding 
&om  the  other  as  the  ob- 
ject ia  moved  upwards. 
Tbe  false  image  is  inclined. 
The  difference  iu  height  is 
greatest  in  abdoction, 
while  the  inclination  is 
greatest  in  adduction. 
Tlii-se  differences  ar»  due 
to  the  influence  of  the  in- 
ferior oblique,  which  ro- 
tates as  well  as  elevates. 
The  head  ia  held  back- 
wards and  inclined  to- 
wards the  soand  side. 

92).— Movement  is  defes- 
tive  downwards,  eflpeoislly  downwards  and  outwards,  because  in  the 
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downward  and  inward  movement  the  superior  oblique  is  best  able  to 
supplement  the  paralysed  rectus.  The  upper  end  of  the  vertical 
meridian  is  inclined  inwards  bj  the  oblique,  from  the  loss  of  the 
rotating  action  of  the  inferior  rectus.  Di plopia  exists  in  the  lower  half 
of  the  field,  especiallj  in  the  outer  portion ;  it  is  crossed,  the  images 
being  near  together  laterallj»  but  the  false  image  is  below  the  other, 
and  recedes  with  the  downward  movement.  The  two  images  (if  the 
object  IB  held  vertically)  diverge  from  the  horizontal  plane.  The 
difference  of  height  is  greatest  on  looking  inwards ;  that  of  obliquity 
on  looking  outwards.  Secondary  deviation  is  prod^iced  by  the  opposite 
inferior  rectus.  The  head  is  inclined  downwards  and  towards  the 
affected  side.  In  an  attempt  to  look  down»  the  upper  lid  does  not 
descend,  but  remains  raised  in  correspondence  with  the  position  of 
the  eye  (see  Fig.  94,  and  "  Facial  Paralysis"). 

Superior  Oblique  (Fig.  93).-r-Defect  of  movement  chiefly  downwards 
and  inwards,  since  in  this  posi- 
tion the  muscle  exerts  most  de- 
pression, but  it  is  often  scarcely 
recognisable.  Strabismus  exists 
only  below  the  horizontal  plane, 
and  is  convergent  by  the  un« 
opposed  inferior  rectus,  causing 
deviation  inwards.  Secondary 
deviation  is  chiefly  by  the  oppo- 
site superior  oblique  and  inferior 
rectus,  &o„  turning  the  eye  down 
and  in.  Diplopia  exists  in  the 
inner  lower  part  of  the   motor     ^^'  ^^.•-^JP^^P**;^,!?!^^  ^^7^}^ 

^iji     -X-      •!      ^t.^1     •  sopenor  oblique.  (Right  image  Uftck.) 

field;  it  IS  Simple;  the  false  image  ^     \  -d         e 

is  the  lower,  and  the  images  diverge  towards  the  horizontal  plane. 

The  difference  in  height  is  greatest  in  adduction,  the  obliquity  of 

the  false  image  is   greatest  in  abduction.     The  lateral  distance  is 

greatest  in  the  middle  line,  and  lessens  when  the  object  is  moved 

either  inwards  or  outwards.     The  head  is  inclined  forwards  and 

towards  the  sound  Aide.    The  diplopia  is  chiefly  noticed  when  the 

patient  has  to  look  down,  as  in  descending  stairs,  which  appear 

double.    The  detection  of  this  palsy  is  difficult,  and  the  diplopia  is 

the  most  important  indication ;  if  the  other  eye  cannot  be  moved 

iownwards  the  detection  of  the  palsy  may  be  impossible. 

Inferiior  Oblique, — Defect  of  movement  inwards  and  upwards,  the 

effect  being  the  converse  of  that  of  paralysis  of  the  superior  oblique. 

The  secondary  deviation   is  inwards  and  upwards  by  the  inferior 

oblique  and  superior  rectus,  Ac.,  of  the  sound  eye.    Diplopia  exists 

in  the  upper  inner  part  of  the  field ;   it  is  simple,  the  false  image 

above  the  other,  especially  in  adduction,  and  oblique  (the  images 

converging  towards  the  horizontal  plane),  especially  in  abduction. 

The  head  is  inclined  backwards  and  towards  the  affected  side. 
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Of  iwUted  paliiei,  thftt  of  die  extenul  rectus  is  incompar&bl;  the  mo«t 
frequent,  and  the  order  or 
frequency  of  145  casei 
was  found  bj  A.  Graefs 
to  be — external  rectns 
105,  superior  oblique  53, 
inferior  rectus  10, 8np«rior 
rectus  9,  internal  rectui 
4,  inferior  obliq  ue  2.  The 
freqnenof  of  isolated 
palsies  of  the  first  two 
tUDscles  is  due  to  their 
separate  inuerration.  In 
tbe  eetimate,  the  f requenoy 
pt  loM  of  some  of  the 
aasociated  palsies  ia  pn>> 
babl;  not  included.  Th^ 
were  not  then  adeqoatelj 
tecognised. 

An-ECTioKs  or  SpiouXi 

Sixth  Nerve,  Abdvemu 
Oculi. — Only  one  muscle, 
the  eitemat  rectus,  being 
supplied  hy  the  sixth 
nerve,  the  dieease  of  the 
nerve  causes  only  paralyris 
of  this  muscle.  As  the 
figures  given  above  show, 
it  ia  a  frequent  ocular 
palsy,  perhaps  because  Uw 
nerves  have  so  long  and 

r...  M-iMd  p.,j,.i.  .1  M  aw  .™.  "Ci'T"":   Tm. 

DefectiTa  movement  npirardi,  from  weakowtot  iatn*  A«rM.*— WMB 
ii.  and  downwards,  firom  weak-  the  whole  of  the  third 
nerre  is  affected,  all  the 
external  ninsclea  of  the  eye  are  paralysed,  with  the  ezceptioD  of  the 
■uperior  oblique  and  external  reclna;  the  levator  pal  pebne,  sphincter 
iridis,  and  ciliary  muscle  are  also  affected.  The  upper  eyelid  droops 
and  cannot  be  raised ;  the  eye  can  be  moved  only  outirards,  and  a 
little  downwards  and  inWArds  by  the  superior  oblique.  Tha  pupil  is 
of  medium  size,  and  does  not  contract ;  power  of  accommodation  is  lost. 

*  nis  tbinl  nerve  U  oommonlj  termed  in  Gennanj  the  "  oenlo-motorlos."  a  nans 
wUofa  has  the  ^rava  praotical  iacoDTenienm  of  provanUtiK  the  naa  of  ths  tcm 
"  In  iU  sxMt  and  iniich.iieadi.-d  geuenl  ilgnlftcanM. 
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In  an  attempt  to  raise  the  eyelid  the  frontal  muscle  contracts  strongly 
(tee  next  page).  After  a  time  the  deviation  outwards  of  the  eye 
increases,  in  consequence  of  con- 
tracture in  the  external  rectus,  and 
the  pupil  hecomes  larger  than  it  was 
at  first  by  a  similar  contracture  in 
the  radiating  fibres. 

Paralysis  of  the  third  nerre  is 
often  partial;  the  various  muscles 
supplied  by  it  are  affected  in  differ- 
ent degrees,  and  some  may  escape 
altogether.  The  muscles  to  the  eye- 
ball maj  be  involved,  and  the  levator 
may  escape,  but  the  paralysis  of  the 
former  is  then  seldom  complete.  The 
lerator  and  superior  rectus  may 
suffer  apart  or  together;  in  bilateral 
BTiclear  disease  they  sure  generally 
paralysed  together.  The  external 
muscles  may  suffer,  and  those  within 
tbe  globe  may  be  unaffected ;  the 
tODferse  relation  is  only  seen  in 
ttntral  cases. 

Buth  third  nerves  may  be  affected, 
but  it  is  rare  for  both  to  he  paralysed 
Completely,  as  in  the  case  shown  in 
^'•^-  95.  There  is  then  complete 
double  ptosis,  and  if  the  lids  are 
raised  the  eveballs  are  seen  to  be 
turned  outwards,  and  to  be  almost 

• 

lumoTable.  In  most  cases  of  bi- 
lateral disease  of  these  nerves  the 
P^Ijsis  is  partial.  In  some  cases 
^^digtrihution  of  the  palsy  is  deter- 
mined by  functional  association; 
thus  each  internal  rectus  mav  be 
^ticted  and  no  other  muscles :  such 
^*^  are  central  and  nuclear  in  nature,  involving  this  nerve  merely 
^use  its  functions  are  so  extensive;  they  will  be  separately  con- 
•id^fred. 

'^oni.— The  drooping  of  the  eyelid  may  be  complete,  so  that  it 
cannot  be  rained,  or  incomplete,  l>eing  raised  to  a  certain  point  but  not 
h>?uer.  There  is  u>ually  a  conspicuous  over-action  in  the  corre- 
■pouding  half  of  the  frontalis,  so  tliut  the  ejebrow  is  always  higher 
than  it  should  be.  The  frontalis  normally  acts  with  the  levator  when 
thei>Tei  are  directed  much  a1>ove  the  horizontal  plane.     This  is  an 


FiO.95.— PHraljsis  of  both  third  nenest 
in  a  child  two  jeart  old.  Complete 
double  ptoait,  and  divergence  of  both 
eyea  by  the  external  recti  when  the 
eyelids  are  raiacd.  Tlie  child  waa  of 
a  tubercular  family,  and  presented 
alto  double  optic  neuritis  and  weak* 
ness  of  the  limba  of  both  sides.  No 
other  cranial  nerves  were  affected. 
The  prohHble  cause  of  the  symptoms 
was  a  tuberculir  tumour  in  the 
int6rpi>dunculiir  space.  Under  tonio 
treatment  all  the  symptoms  pasRcd 
away,  and  a  year  later  the  child 
appoitred  quite  welL 


18a  OBANIAL   NfiBVKS. 

inetaDoe  of  aeoondary  OTer-action  la  an  auocinted  mosole,  anidogoui 
to  the flecondaiy  deviation  in  an  ocnlarmuscle  (p.  171).  Tbe f rontalia 
responds  to  the  iQcrcased  innervation,  vliicli  haa  no  influence  on  tbfl 
paralysed  levator.  Itai'pears  aeif  the  patient  were  trjiog  to  raise  the 
lid  bj  the  frontal  muscle,  but  this  appearance  is,  at  least  chieflj, 
fiiUaciouB,  and  the  real  explitnation  is  tbat  just  );ivea.  But  in  aome 
[;eraoaB  the  frontalis  can  produce  a  slight  eleTatiun  of  the  lid  ;  hence 
to  ascertain  whether  a  sligbt  voluntary  elevation  of  the  Ld  is  due  to 
the  levator  or  frontalis,  it  is  necessary  to  fix 
the  eyebrow  by  pressing  it  against  the  bone. 

F&UTth  Nerve. — The  aymptom  of  paralyiia 
of  the  fourth  ntrve  is  paialysis  of  the  su- 
perior oblique,  which  has  been  already  de- 
scribed. It  is  aeldom  met  with  alone,  except 
in  cases  of  nuclear  diaease.* 

Sympathetic. — Disease  of    the    eympatbetic 
'  causes  paraljeis  of  the  radiatiug  fibres  of  the 
iris,  with  consequent  loss  of  the  dilatation  (tf 
the  pupil.     There  are  also  slight  prominence  of 
Flo.  06.— Paritljau  (^f  th«  tij^  eye  aod  slight  ptosis,  supposed  to  be  due 

left  tliirii  berro:  iitotii:    ,         .  «   ■!        -         i       .  ei  i>   ,r-ii 

over-Mt!on of  ftoDtal*      *«  '"^iJ  °^  *^s  mvoluiilary  fibres  of  Muller 
in  the  fascia  of  the  orhit. 

Ihtsbnai^  Ocin.AB  Falbt. — Ciliary  Mutch:  OyctopUgia;  Imu  vf 
Aeeommodaiion. — The  evideuce  of  this  in  normal  and  hypermetropic 
eyes  is  that  near  vision  fails  and  distant  vision  remains  good,  while 
near  vision  can  he  restored  by  a  convex  glass.  Usually,  though  not 
invariably,  the  contraction  of  the  iris  nbicb  normally  occurs  oa  at^ 
commodation  is  absent  also.  In  mjopia  and  presbyopia  the  absence 
of  the  power  of  accommodation  makes  littlu  difference  to  sight,  and 
the  diagnosis  of  the  condition  is  difficult.  Accommodation  depends 
on  the  third  nerve,  and  is  lost  in  complete,  and  often  in  partial,  dam- 
age  to  the  trunk  of  the  nerve,  and  in  disease  of  the  anterior  fibres  by 
which  it  arises,  or  of  the  anterior  part  of  its  nucleus.  The  path  frant 
the  lenticular  nerve  is  through  the  ganglion  aod  cihary  nerves.  Tiots 
of  accommodation  in  one  eye  only,  without  the  affection  of  oUier 
branches  of  the  third  nerve,  is  possibly  due  to  disease  of  this  ganglion 
or  of  the  nervous  ganglia  within  the  eye,  but  we  have  no  evidence  •! 
present  of  the  effect  of  disease  of  thi^se  structures. f  Bilateral  eyclo- 
plegia,  occurring  alone,  usually  depcuds  on  disease  of  the  centres  in 
the  nuclei  of  the  third  nerves.  It  occurs  in  diptlitheritic  paralyats, 
of  which  it  is  one  of  the  earliest  and  most  constant  symptouia.  It 
occurs  also  as  an  as30ciat"d  symptom  in  degenerative  disease  of  the 
spiii.il  curd,  espL'cially  in  tabes.  Its  relation  to  such  disease  is  similar 
to  tliat  of  the  loss  of  the  reflex  action,  immediately  to  be  described, 

■  See  Reniak,  ■  Nenr.  Cflot.,'  IS8S.  p.  6. 

t  See  Uoich, '  Near.  Cent.,'  1889,  p.  693. 
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Irii:  Iridoplegia, — The  pupil  majbe  unduly  large  (mydrian8),fxom 
palsy  of  the  sphincter  (third  nerve)  or  spasm  of  the  radiating  fibres 
(sympathetic),  or  it  may  be  nndulj  small  (myosia)  from  the  opposite 
conditions.    The  iris  has  three  actions,  two  reflex  and  one  associated : 

(1)  Beflex  contraction  of  the  sphincter  on  exposure  of  the  eye  to  light. 

(2)  Beflex  dilatation  by  the  radiating  fibres  on  stimulation  of  some 
cutaneous  nerve.  (3)  Contraction  on  accommodation,  usually,  but 
not  necessarily,  associated  with  convergence. 

(1)  Loss  of  the  Associated  Action :  Accommodation  Iridoplegia. — The 
pupil  does  not  lessen  in  size  when  an  efibrt  to  accommodate  is  made. 
To  examine  this  action  it  is  only  necessary  to  make  the  patient  look 
first  at  a  distant  and  then  at  a  near  object ;  the  two  should  be  in  the 
same  line  of  vision,  so  as  to  avoid  any  change  in  the  amount  of 
light  that  enters  the  eye.  There  is  usually  paralysis  of  accommoda- 
tion, but  the  ciliary  muscle  may  be  competent,  and  yet  the  asso- 
ciated action  of  the  iris  may  be  lost,  and  vice  vertd.  This  loss  is  less 
common  than  is  that  of  reflex  action ;  it  is  due  to  the  same  causes  as 
cycloplegia. 

(2)  Loss  of  the  Light  Reflex:  Beflex  Iridoplegia, — ^In  examining  the 
actiou  of  the  itis  to  light,  care  must  be  taken  to  test  each  eye  separately, 
keeping  the  other  eye  covered.  Light  entering  one  eye  acts  on  both 
pupils,  and  the  contraction  of  each  is  the  result  of  the  total  amount 
of  light  that  enters  both  eyes.  If  one  eye  be  covered  and  the  action 
of  the  other  pupil  noted,  it  will  be  found  to  contract  still  more  when 
the  first  eye  is  uncovered.  A  good  light  is  impoi'tant ;  a  slight  action, 
distinct  on  a  briglit  day,  is  often  imperceptible  in  a  dull  light.  If 
artificial  light  is  used,  it  is  best  to  make  the  patient  look  at  an  object 
In  a  distant  dark  part  of  the  room,  and  then  bring  a  light  suddenly 
in  front  of  the  eye.  If  the  patient  looks  at  a  near  light,  he  will  ac- 
commodate for  it,  and  the  pupil  may  then  contract  when  there  is  no 
action  to  light.  Hence,  if  the  light  is  looked  at,  it  mnst  be  at  least 
four  feet  from  the  patient,  and  should  be  bright.  To  avoid  the  accom- 
modation it  is  desirable,  if  a  light  is  brought  in  front  of  the  eye,  that 
the  other  eye  should  be  shielded  from  the  light  but  not  closed,  so  that, 
by  continuing  to  fix  a  distant  object,  accommodation  may  be  kept 
relaxed.  Beflection  of  light  into  the  eye  by  an  ophthalmoscopic  mirror 
is  not  a  good  test,  because  the  light  falls  only  on  a  very  small  area, 
and  may  miss  the  macula,  the  most  sensitive  part.  Beflex  iridoplegia 
is  usually  double ;  wheu  one-sided,  as  in  a  case  recorded  by  £ales,* 
its  cause  is  usually  exceptional.  But  I  have  observed  the  loss  to  be 
unilateral  in  tabes,  although  this  is  very  rare. 

The  path  through  which  this  reflex  action  is  produced  is  tlie  optic 
nerve,  both  optic  tracts,  probably  the  corpora  quadrigemina,  the 
anterior  part  of  the  nucleus  of  the  third  nerve  behind  the  centre  for 
accummodation,  probably  the  second  fasciculus  of  origin  of  the  third 
nerve,  its  trunk,  the  ciliary  ganglion,  and  the  ciliary  neiTcs. 

•  •  Ophth.  Rev./  ii,  p.  226. 
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(8)  Loss  of  the  Skin  Beflex:  Cutaneous  Iridoplegia, — The  dilatation 
on  cutaneous  stimulation  occurs  in  most  persons  under  normal  cir- 
cumstances. The  skin  of  the  neck  is  a  convenient  place  for  the  stimu- 
lation. The  faradic  current  applied  with  a  wire  brush,  so  as  to  pro- 
duce a  sharp  painful  sensation,  has  been  usually  employed,  but  in 
most  persons  the  prick  of  a  needle  or  pin,  of  a  quill  point,  and  even 
a  pinch,  is  sufiScient.*  The  motor  path  for  this  action  lies  in  the 
cervical  sympathetic,  and  the  fibres  connecting  this  with  the  cord  at 
the  lowest  part  of  the  ceryical  region.  The  centre  on  which  it  depends 
is  said  to  be  beneath  the  corpora  quadrigemina,  to  the  outer  side  of 
that  for  the  light  reflex.  If  so,  both  motor  and  sensory  paths  must 
traverse  the  cervical  region  of  the  spinal  cord. 

Each  reaction  is  lost  when  disease  interrupts  its  path  or  damages 
the  centre  on  which  it  depends.  Thus  the  light  reflex  is  impaired  or 
lost  in  disease  of  either  the  optic  nerve  (including  the  retina)  or  in 
disease  of  the  trunk  of  the  third  nerve.  Disease  of  one  optic  tract 
does  not  lessen  the  action,  unless  the  light  falls  only  on  the  blind 
half  of  the  retina  (see  p.  163),  no  doubt  because  the  fibres  from  the 
most  sensitive  (central)  region  of  each  retina  pass  by  both  optic 
tracts,  and  so  disease  of  one  does  not  abolish  the  reflex.  So,  too,  the 
skin  reflex  is  lost  in  disease  of  the  cervical  sympathetic,  and  in  some 
afft'ctions  of  the  cervical  spinal  cord,  especially  in  those  that  impair 
sensibility.  In  any  case  we  infer  the  seat  of  the  disease  from  the 
other  symptoms  that  are  associated  with  the  loss. 

When  the  loss  of  reflex  action  occurs  without  such  accompanying 
symptoms,  and  is  thus  isolated,  so  far  aM  immediate  associations  are 
concerned,  it  is  generally  due  to  disease  of  the  centres,  degenerative  in 
character.f  It  occurs  in  association  with  disease  of  the  spinal  cord, 
chiefly  with  locomotor  ataxy,  in  which  it  is  a  common  and  early 
symptom.  The  loss  is  frequent  also  in  general  paralysis  of  the 
insane,  and  is  occasionally  met  with  in  other  degenerative  diseases  of 
less  definite  type.  It  may  occur  also  without  other  nerve  symptoms. 
In  most  of  the  cases  I  have  seen,  in  which  it  existed  alone,  the  patients 
have  had  constitutional  syphilis  many  years  before,  and  the  same 
statement  is  true  of  at  least  one  disease  (locomotor  ataxy)  with  which 
the  symptom  is  often  associated. 

*  In  some  persons  in  whom  the  reflex  notion  Is  readily  prodnced,  it  occurs  on 
slighter  cutaneous  impressions.  It  may  occur,  for  instance,  when  the  palm  of  the 
hand  is  tickled,  as  schoolboys  know  who  pretend  to  dilate  the  pupil  by  an  act  of  the 
will. 

f  This  has  not  yet  been  demonsti-ated,  but  hardly  admits  of  doubt  because  the 
loss  of  reflex  action  occnrs  under  the  same  conditions  as  another  affection  to  be 
presently  described,  progressive  paralysis  of  the  external  muscles,  the  central  and 
degenerative  nature  of  which  has  been  proved. 

The  frequency  of  lost  of  the  light  reflex  without  loss  of  the  associated  action  of 
the  iris  was  first  pointed  out  by  Argyll*  Robertson.  The  fact  that  loss  of  reflex 
diltittitiun  b  usually  associated  with  that  of  reflex  contraction  was  discovered  bj 
Erb. 
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The  two  palsies  are  often,  but  not  always,  conjoined.    There  may 
be  loss  of  reflex  action  to  light,  when  the  pupil  still  dilates  on  stimula- 
tion of  the  skin.    The  pupils  are  often  small,  reduced  to  two,  one  and 
a  b&lf,  or  one  millimetre  in  diameter.     The  association  of  these  small 
popils  with  spinal  disease  was  noticed  before  the  more  significant  loss 
of  the  light  reflex  was  discovered,  and  the  condition  was  called  "spinal 
mjosis."    But  the  pupils  are  not  always  small ;  they  may  be  three, 
four,  or  five  millimetres  in  diameter,  although  there  is  no  trace  of  re- 
iction  to  light.     I  think  that  it  will  generally  be  found  that  when  the 
papils  are  not  small  the  skin  reflex  persists,  and  when  they  are  small 
it  is  lost.    The  small  pupils  may  be  the  result  of  the  loss  of  tone  iu 
the  radiating  fibres  accompanying  the  loss  of  the  skin-reflex,  and  pre- 
lerred  when  the  pupils  are  large.    In  cases  of  disease  of  the  third 
nme  the  ciliary  muscle  is  paralysed  as  well  as  the  iris.    When  the 
reflex  loss  is  due  to  central  degeneration  the  ciliary  muscle  is  usually 
nnaflected,  and  the  pupils  contract  during  accommodation.    In  soma 
cuei,  however,  there  is  also  cycloplegia.     All  the  internal  muscles  of 
the  I'Teball  are  then  paralysed,  a  condition   which  we  shall  again 
eoDiideL 

Compound  Oculab  Palsibb. — Lob$  of  Convergence  and  of  Accommo- 
hium.—The  power  of  accommodation  may  be  lost  although  the  ejes 
csQ  ktill  be  converged,  but  in  many  cases  the  two  actions,  habitually 
i^Hocisted,  are  lost  together.  The  internal  recti  may  contract  in  a 
normal  manner  in  lateral  movements  of  the  eyes,  but  cannot  be  made 
to  coDtract  together.  Doubtless  there  is  a  separate  centre  for  the  con- 
verging action,  as  we  shall  presently  see  there  is  for  the  action  of  one 
vith  the  opposite  external  rectus  in  lateral  movements.  The  former 
noit  be  closely  connected  with  the  accommodatiim  centre,  since  we 
ooljooiiTerge  when  we  accommodate.  A  remarkable  example  of  this 
'^  in  a  child  has  been  published  by  Eales.*  There  was  absolute 
w  of  convergence,  of  accommodation,  and  of  the  associated  action 
^  ^he  iris,  while  all  other  movements  of  the  eyes,  and  the  reflex 
*^^  of  the  pupil,  were  perfect.      The  loss  developed  gi-adually 

^oot  recognisable  cause,  and,  after  lasting  for  about  a  year,  passed 
iway. 

^^ralpii  of  the  upward  movement  of  the  eyes  has  often  been  observrd 
ID  caaes  of  central  disease,  associated  with  paralysis  of  the  levators.  It 
**y  result  from  disease  of  the  posterior  part  of  the  third  nerve  nuclei 
(aihlerand  Pick).  When  due  to  such  a  fociil  lesion  it  is  usually 
^^teral.  It  is  possible  that  there  is  also  a  hi^^her  centre,  disease  of 
vhichmay  |»aralyse  the  upward  movement  without  the  lid,  since  this 
uolatvd  symptom  may  be  met  with.  I  have  recorded  one  such  case  in 
*hich  the  symptom  was  well  marked. f 

*  *lnaK  Ophth.  Soe.,'  iv,  1884,  p.  300,an<l  oral  commauiration. 
t 'Tniif.  Opbtb.  Soc.,'  i,  81,  p.  117.    The  patient  has  died  since  the  account 
ft  her  esse  was  pahlished.     A  very  tmuU  tumour  was  foui'.d  in  the  middle  line 


186  CBANIAL   NEBVKS. 

Faraljsis  of  both  upward  and  dowpward  moTemenis  of  the  ejes, 
without  iuipairment  of  the  lateral  movements,  has  also  been  obsenred* 
aud  is  probably  also  due  to  a  lesion  in  the  same  position.  The  para- 
lysis has  been  bilateral  and  accompanied  with  ptosis.  But  it  has  also 
been  caused  by  disease  of  the  cerebral  hemisphere,  situated  in  the 
corpus  striatum  and  optic  thalamus.* 

Paralysis  of  Lateral  Movement:  Conjugate  Deviation  of  the  Eyes. — ^Tbe 
conjugate  deviation  of  the  eyes,  towards  the  side  of  a  lesion  in  the 
cerebral  hemisphere,  the  result  of  a  loss  of  the  power  of  moving  them 
to  the  other  side,  has  been  already  described  (p.  78).  The  deviation 
is  occasionally  due  to  spasm,  and  is  then  from  the  side  of  the  cerebral 
lesion.  We  infer  to  which  of  these  two  mechanisms  it  is  due,  by  the 
associated  symptoms  in  the  limbs,  which  are  paralysed  and  flaccid 
when  the  eyes  deviate  from  them,  rigid  with  spasm  when  the  devia« 
tion  is  towards  them,  and  from  the  side  of  the  lesion.  These  are  merely 
an  extension  to  the  eyes  of  the  effects  of  the  disease  manifest  in  the 
limbs.  Their  occurrence  and  degree  seem  to  be  related  to  the  seat  of 
the  cerebral  lesion.  But  in  disease  of  the  pons  the  condition  ii 
reversed.  A  paralysing  lesion  on  one  side  causes  a  loss  of  the  move- 
iiicnt  of  both  eves  towards  that  side.f  The  seat  of  the  disease  that 
has  this  effect  is  the  tegmental  region  of  the  pons,  at  or  above  the 
nucleus  of  the  sixth,{  and  the  facts  show  that  the  path  for  this  com- 
bined movement  descends  in  the  same  side  of  the  pons  as  that  to- 
wards which  the  eyes  are  moved,  and  that  the  movement  is  effected 
through  the  nucleus  of  the  sixth.  The  sixth  nucleus  must  therefore 
act  on  the  the  opposite  third  nucleus  aud  internal  rectus,  and  the  path 
by  which  the  influence  is  exerted  is  almost  certainly  the  posterior 
horizontal  fibres.  It  has  even  been  thought  that  through  these  fibres^ 
those  of  the  third  nerve  for  the  internal  rectus  actually  arise  from 

beliiiul  the  posterior  quadrigeminal  bodies,  damaging  these  slightly,  the  valom^  and 
the  adjat'ent  part  of  the  inferior  yeriuiform  process  of  the  cerebellum. 

It  must  be  remembered  that  disease  of  the  nerves  or  their  roots  may  chance  to 
affect  only  the  fibres  for  the  superior  recti.  This  was  apparently  the  case  in  a 
patient  with  an  interpeduncular  syphiloma  (Thomsen,  'Berlin.  Gesellseb.  f.  Psyche* 
June  7th,  1886).  One  superior  rectus  was  more  affected  than  the  other,  a  charactw 
that  is  probably  of  diagnostic  importance. 

•  Wernicke,  *  Berlin,  kl.  Wochenschr.,'  1876,  p.  894,  and  1878,  p.  154.  A  similar 
loss,  associated  with  hcmianopia,  was  present  in  a  case  recorded  by  Lang  and  Fiti* 
gerald.  *  Trans.  Ophth.  Soc.,'  vol.  ii,  p.  230. 

f  Much  attention  has  been  lately  given  to  this  palsy.  The  most  important 
writings  on  the  subject  are  those  of  Broadbcnt, '  Med.  Times  and  Gas.,'  1872,  toI.  i; 
Duval  and  Laborde,  *  Journ.  de  TAnat  et  Phvs.,'  1879;  Bernhardt*  'Qehim- 
geschwulste;*  Wernicke, '  Gehirnkrankheitcn,'  Bd.  i;  Mierzejcwski  and  Rosenbach, 
*Ncurolog.  Ccntralbl.,'  1885,  p.  863;  and  Bleuler, '  Deut.  Arch.  f.  kl.  Med.,'  1886, 
Bde.  xzxvii  and  xzxviii,  in  whose  paper  abstracts  of  most  writings  on  the  subj 
will  be  found,  and  an  important  case  by  Hughes  Bennet  ('BrHin,'  1889),  in  whi 
there  was  permanent  conjugate  deviation  of  head  and  eyes,  the  result  of  a 
of  softening  limited  to  the  sixth  nucleus.     Power  of  convergence  was  retained. 

X  Very  seldom  below,  and  then  reaching  up  to  the  nucleus.    See  note  on 


nAsret. 
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the  sixth  nncleiis ;  this  assumption  is  opposed  by  many  facts,  and  it 
seems  that  the  horizontal  fibres  merely  connect  the  two  nuclei* 
Other  signs  of  disease  of  the  pons  are  often  present,  paralysis  either 
of  the  facial  or  of  the  fifth  nerve.  Nystagmus  is  often  associated 
(see  p.  207) .t 

Since  the  movement  is  excited  from  the  opposite  cerebral  hemi- 
sphere, the  path  must  cross  the  middle  line  above  the  middle  of  the 
pons,  and  it  probably  does  so  at  the  corpora  quadrigemina.  If  so  the 
arrangement  must  be  that  shown  in  Fig.  97.  We  do  not  know,  how- 
ever, whether  the  pons  contains  merely  the  path  to  the  sixth  nucleus,  or 
whether  there  is  a  special  centre  for  the  movement  distinct  from  this 
nudeas.  The  latter  is  probable  on  account  of  the  relation  of  the 
movement  to  sensory  impressions,  especially  to  those  of  the  auditory 
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Fia.  97. — ^Diagram  of  the  mecbaniim  for  the  astodated  lateral  movs- 
Bent. 

Fio.  98.^-Difigram  of  probable  relation  of  the  mperior  olivary  body  to 
the  aaeociated  lateral  movement.  The  asterisk  in  each  figure  indicates 
the  doirnward  path. 

nerve,  combined  with  the  fact  that  a  movement  of  the  head  is  often 
associated  with  that  of  the  eyes,  so  that  a  connection  of  the  auditory 
nerve  with  the  sixth  nucleus  would  scarcely  suffice.  The  connections 
of  the  superior  olivary  body,  according  to  Bechterew,  are  precisely 


*  The  eridrnce  Is  thtt  the  internal  rectus  is  not  always  totally  paralysed ;  it  has 
been  known  to  net  in  convergence  although  not  in  the  lateral  movement,  and  also 
inwardst  in  a  liot  m.il  mminer,  if  the  other  eye  was  covered,  althongb  there  was  no 
movement  when  the  eye  with  the  paralysed  external  rectus  was  nncovered.  Moreover, 
when  the  sixth  nucleus  has  been  totally  destroyed,  no  degenerated  fibres  could  be 
foond  in  the  opposite  third  nerve. 

f  Experiments  sufrgest  that  deviation  towards  the  side  of  a  lesion  of  the  pons 
■leaas  irritation  and  imperfect  destruction.  The  opposite  deviation  follows  sub* 
Mdence  of  the  irritation,  each  being  attended  by  nystagmus  (Laborde,  '  Oas.  mcd. 
de  P«ns.*  1878). 
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of  the  opposite  internal  rectus.  The  lesion  that  canses  these  sym- 
ptoms may  be  either  a  chronic  process,  such  as  a  small  tumour,  or  an 
acute  lesion,  hsBmorrhage,  or,  more  frequently,  softening.  Other 
symptoms  of  disease  on  one  side  of  the  pons  are  often  present* 
especially  in  the  region  of  the  fifth  nerve  on  the  side  of  the  lesion, 
sometimes  in  the  limbs  on  the  opposite  side. 

Total  OjoMhalmoplegia. — Paralysis  of  all  the  muscles  of  both  eyes, 
internal  and  external,  is  a  yery  rare  consequence  of  disease  at  the 
neighbourhood  of  the  orbital  fissure  and  optic  foramen  on  each  side, 
either  in  the  orbit  or  within  the  skull,  such  as  thrombosis  in  each 
cavomous  sinus.*  But  it  is  met  with  chiefly  in  cases  of  nuclear 
disease,  and  will  be  described  in  the  account  ot  this  yariety. 

Causes  asd  Causal  Yabibties. — Paralysis  of  the  ocular  muscles 
may  be  due  to  disease  of  the  nerves  in  the  orbit  or  at  the  base  of  the 
brain,  to  lesions  of  the  fibres  of  origin  between  the  surface  of  the  brain 
and  the  nerve-nuclei,  and  to  disease  of  the  nuclei  themselves.  A 
defect  in  certain  ocular  movements  may  also  be  produced  by  disease 
of  the  cortex  of  the  brain  and  of  the  path  from  the  cortex  to  the  nucleit 
but  the  loss  that  is  usually  so  produced  is  that  of  the  conjugate  lateral 
movement  of  both  eyes,  already  described  in  the  account  of  hemi- 
plegia, with  slight  ptosis  on  the  side  opposite  to  the  lesion.  It  is 
possible,  however,  that  a  defect  of  associated  movements  {$.  g.  of  the 
upward  or  downward  movement)  is  also  sometimes  due  to  disease  of 
the  hemisphere,  but  our  knowledge  of  this  cause  is  imperfect.  Of 
the  remaining  lesions  those  of  the  nuclei  (constituting  the  important 
group  of  nuclear  palsies)  will  be  separately  described. 

Injury  is  a  common  cause,  and  may  damage  the  nerves  in  any  part 
of  their  course,  especially  at  the  orbital  fissure  or  in  the  orbit,  but 
■ometimes  at  their  origin.  Some  of  the  roots  of  one  third  nerve  have 
been  found  tom.f  One  eye  is  usually  alone  affected.  The  injury  is 
usually  a  blow  on  the  side  of  the  head,  which  causes  an  extravasation 
and  immediate  paralysis,  or  excites  an  inflammation  and  palsy  after  a 
few  days.  All  or  only  some  of  the  nerves  may  suffer.  Eecovery  is 
slow  and  often  imperfect.  Sometimes,  indeed,  there  is  a  late  exten- 
sion, perhaps  by  processes  outside  the  nerves,  or  cicatricial  contraction 
of  adjacent  tissue.  Thus  a  blow  on  the  right  temple  was  followed  at 
onoe  by  palsy  of  all  parts  of  this  third  nerve.  Slow  improvement  was 
followed  by  a  relapse,  with  palsy  of  the  external  rectus. 

Neuritis  in  the  orbit  or  at  the  base  of  the  brain,  involving  the  trunks 
or  branches,  is  not  rare.  It  may  be  syphilitic  in  either  situation.  In 
the  orbit  it  is  sometimes  primary  and  "  rheumatic,"  but  it  is  occa- 
sionally secondary  to  adjacent  cellulitis.  Within  the  skull  it  is  gene- 
rally secondary  to  meningitis.  The  nerves  in  the  orbit  are  damaged 
by  slow  pressure  only  in  rare  cases  of  orbital  growths,  but  within  the 

*  Conpland,  'Tnns.  Oph.  Soe.,'  vol.  t. 

t  HatchiuoDf  Astiej  Cooper  Prize,  May  Ist,  1865. 
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those  that  such  &  centre  would  have.  3j  some  Bbrea  of  the  flUeta 
which  degenerate  downwards,  this  body  is  connected  with  tho  corpoik 
qu&drigemina,  and  fibres  pass  between  it  and  the  sixth  nucleus,  thft 
auditor;  nuclei,  the  cerebellum,  and  the  lateral  column  of  the  spinal 
cord ;  the  last  may  subserve  the  movement  of  the  head,*  If  this  hy- 
pothesis is  correct,  the  mechanism  must  be  such  as  is  shown,  m  side 
view,  in  the  diagram  Fig.  98.  The  arrow-heads  indicate  the  direction 
of  conduction;  and  the  thicker  lines  indicate  the  path  by  which  the 
movement  is  excited  by  the  will. 

Accurding  as  the  disease  does  or  does  not  involve  the  nucleus  of  tbe 
siith  nerve,  the  symptoms  present  some  vaiiation.  If  the  disease  is 
above  the  nucleus,  there  is  a  loss  of  the  power  of  moving  both  eyes 
beyond  the  middle  line  towards  the  side  of  the  lesion.  If  they  are 
moved  towards  the  other  side,  they  can  be  moved  back  as  far  as  tbs 
middle  line,  but  no  further.  In  most  cases  the  other  eye  cannot  ba 
moved  inwards  in  convergence  or  alone,  but  in  a  few  instances  these 
movemeute  have  been  preserved,  although  the  inward  movement 
asnociated  with  the  outward  movement  of  tbe  other  eye  has  been  lost. 
We  do  not  know  tbe  cause  of  this  difference.  If,  however,  the  disease 
involves  the  nndeus  of  the  sixth  nerve,  there  is  total  palsy  of  the  ex- 
ternal rectus,  so  that  the  eye  deviates  inwards  and  cannot  be  moved 
outwards,  even  up  to  the  middle  line.  The  condition  of  the  other  eje 
is  the  same  as  in  the  first  case. 

In  this  condition  the  facial  nem» 
is  usually  paralysed  as  well  as  tlie 
sixlh,  its  fibres  being  dam^^ed  aa 
thej  course  round  and  through  the 
sixth  nucleus.  An  instance  of  this 
pnlsy  is  represented  by  Fig.  99.  Tho 
onset  was  sudden,  and  slight  hemi- 
pb'gia  was  present  at  first.  The  left 
sixth  and  facial  nerves  were  com- 
pletely paralysed;  the  left  eye  de- 
viated inwards,  and  no  outward 
movement  was  possible;  tbe  right 
eye  could  not  be  moved  inwards; 
tbe  facial  muscles  presented  the  re> 
action  of  degeneration.  If  a  lesion 
in  the  pons  damages  the  fibres  of 
krt.iitl.«ndf»diUeT;c(.viihin.  the  Sixth  nerve  away  from  their 
ftbility  tamov«  tbe  right  Fve  toward i  uucleuSithe  psralysis  of  the  external 
tho  left)  from  .Q  scute  legion  on  tha  ^  j  complete  but  exisU  alone  i 
left  side  ot  the  pon».     (Irom  x  pho-  ,  ,   ~   .  - 

tognph.)  there  is  no  deiiciency  of  movement 

•  111  one  rcroided  coao  the  Irsion  n»  brlO'v  the  level  of  the  ilitli  naclcna,  tiw 
lover  rnd  of  tliis  nucteua  being  aear  tbe  hti-Ut'it  pnrt  of  tbe  letioD.  It  it  probaUs 
that  the  aiipcrior  oUvbi;  body  was  involved  (Senator,  'BerL  P^eb.  GeaeUsd,* 

JuljOth.  1SS3). 
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of  the  opposite  internal  rectus.  The  lesion  fhat  canses  these  sjm- 
ptomi  maj  be  either  a  chronic  process,  such  as  a  small  tumour,  or  an 
iciit6  lesion,  hsBmorrhage,  or,  more  frequently,  softening.  Other 
qrmptoms  of  disease  on  one  side  of  the  pons  are  often  present* 
aipedallj  in  the  region  of  the  fifth  neryo  on  the  side  of  the  lesion, 
lometimes  in  the  limbs  on  the  opposite  side. 

T<ftal  Ophthalmoplegia. — Paralysis  of  all  the  muscles  of  both  ejes, 
internal  and  external,  is  a  yery  rare  consequence  of  disease  at  the 
Deigbbourhood  of  the  orbital  fissure  aud  optic  foramen  on  each  side, 
either  in  the  orbit  or  within  the  sliull,  such  as  thrombosis  in  each 
csTcmous  sinus.*  But  it  is  met  with  chiefly  in  cases  of  nuclear 
disease,  and  will  be  described  in  the  account  ot  this  yarietj. 

Catjsks  ahd  Causal  Yabibtibs. — Paralysis  of  the  ocular  muscles 
■ST  be  due  to  disease  of  the  nerves  in  the  orbit  or  at  the  base  of  the 
bnuD,  to  lesions  of  the  fibres  of  origin  between  the  surface  of  the  brain 
sod  the  nerve-nuclei,  and  to  disease  of  the  nuclei  themselves.  A 
defect  in  certain  ocular  movements  may  also  be  produced  bj  disease 
of  the  cortex  of  the  brain  and  of  the  path  from  the  cortex  to  the  nuclei, 
livt  the  loss  that  is  usually  so  produced  is  that  of  the  conjugate  lateral 
BOTement  of  both  eyes,  already  described  in  the  account  of  hemi- 
plegia, with  slight  ptosis  on  the  side  opposite  to  the  lesion.  It  is 
poeiibie,  however,  that  a  defect  of  associated  movements  ( e.  g,  of  the 
npvard  or  downward  movement)  is  also  sometimes  due  to  disease  of 
tbe  hemisphere,  but  our  knowledge  of  this  cause  is  imperfect.  Of 
tbe remaining  lesions  those  of  the  nuclei  (constituting  the  important 
group  of  nuclear  palsies)  will  be  separately  dt'scnbed. 

hijurj  is  a  common  cause,  and  may  damage  the  nerves  in  any  part 
^  tbeir  course,  especially  at  the  orbital  fissure  or  in  the  orbit,  hut 
Sometimes  at  their  origin.  Some  of  the  roots  of  one  third  nerve  have 
^n  found  tom.f  One  eye  is  usually  alone  affected.  Tbe  injury  is 
lUuiUj  a  blow  on  the  side  of  the  bead,  which  causes  an  extravasation 
^immediate  paralysis,  or  excites  an  inflammation  and  palsy  after  a 
^  dajs.  All  or  only  some  of  the  nerves  may  suffer.  Recovery  is 
^vaod  often  imperfect.  Sometimes,  indeed,  there  is  a  late  exten- 
^ perhaps  by  processes  outside  tbe  nerves,  or  cicatricial  contraction 
of  adjacent  tissue.  Thus  a  blow  on  the  right  temple  was  followed  at 
^^bj  palsy  of  all  parts  of  this  third  nerve.  Slow  improvement  was 
followed  by  a  relapse,  with  ]>alsy  of  the  ext^»rnal  rectus. 

^eoritisin  the  orbit  or  ut  the  base  of  the  brain,  involving  the  trunks 
orbr&Qcbes,is  not  rare.  It  may  be  syphilitic  in  either  situation  In 
^Im  orbit  it  is  sometimes  primary  and  "  rheumatic,"  but  it  is  occa- 
'^Ij  secondary  to  adjacent  cellulitis.  Within  the  skull  it  is  gene- 
i^lj  lecondary  to  meningitis.  The  nerves  in  tbe  orbit  are  damaged 
^  ilov  pressure  only  in  rare  cases  of  orbital  growths,  but  within  the 

*  Conpland,  'Tnni.  Oph.  Soc.,'  vol.  v. 

t  Hotehiuoii,  Attley  Cooper  Prize,  May  Ut.  lAf^S. 
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skull  thej  often  suffer  compression  by  growths  or  aneurisms.  AU 
the  nerves  to  one  eye  may  be  compressed  in  the  wall  of  the  cayemous 
sinus  by  thrombosis  in  it,  by  an  aneurism  of  the  internal  carotid,  or 
by  an  adjacent  growth,*  and  both  third  nerves  may  be  damaged  by  a 
growth  between  the  cerebral  peduncles,  or  by  an  aneurism  of  the  pos- 
terior  cerebral  artery.  Tumours  of  the  nerves  themselves  are  rare ; 
neuromata  are  almost  unknown,  but  nodular  syphilitic  growths  some* 
times  occur,  and  may  be  symmetrical — situated,  for  instance,  on  the 
two  sixth  nerves  near  their  origin  (Barlow).  The  root- fibres  suffer, 
in  their  det'p  course,  from  various  lesions  of  the  brain, — haemorrhage, 
softening,  tumours,  and  islets  of  disseminated  sclerosis.  Such  lesions, 
involving  the  sixth  or  third  nerve-fibres,  often  also  implicate  the  motor 
tract,  and  there  results  hemiplegia  associated  with  palsy  of  one  of 
these  nerves.  In  consequence  of  the  decusi-ation  of  the  motor  tract 
below  the  origin  of  the  nerve,  the  two  symptoms  are  always  on  the 
opposite  sides,  "alternate  hemiplegia;"  if  on  the  same  side  there 
must  be  two  lesions.  Very  rarely  a  small  focus  of  softening  in  the 
cms  may  damage  only  some  of  the  roots  of  the  third  nerve.f  ParalysiB 
of  all  the  ocular  muscles  has  been  caused  by  the  fumes  of  charcoal,  by 
lead,  and  that  of  the  third  nerve  has  been  met  with  in  Graves' 
disease.^  Other  toxsemic  states,  as  that  from  alcohol,  may  have  a 
similar  effect.  In  some,  the  mechanism  is  a  peripheral  neuritisy  but 
an  action  on  the  centre  is  more  frequent. 

Diphtheritic  Farcdysis, — A  rare  cause  of  palsy  of  the  external 
muscles  is  diphtheria.  The  external  rectus  has  been  occasionally 
affected,  and  both  internal  recti  have  been  weakened  in  association 
with  the  loss  of  accommodation  so  common  in  this  disease.  In  one 
case  all  the  muscles  supplied  by  one  third  nerve  were  affected 
(Yadelot),  and  in  two  others  there  was  paralysis  of  all  the  external 
muscles  of  both  eyea.§ 

Tabetic  Paralyeii. —In  locomotor  ataxy  it  is  very  common  tor  some 
of  the  ocular  muscles  to  be  weakened.  The  loss  of  power  is  often 
transient,  and  then  may  recur ;  sometimes  it  is  permanent.  Each  form 
may  occur  at  any  stage  of  the  disease,  and  is  sometimes  an  early 
symptom,  even  preceding  those  in  the  limbs.  The  external  rectiis»or 
the  levator  and  superior  rectus,  are  the  muscles  most  frequently 
affected;  occasionally  all  the  muscles  supplied  by  the  third  nerve 
suffer.  Loss  of  the  light-reflex  is  extremely  common,  and  other  in* 
temal  palsies  are  not  infrequent.  External  palsy  is  generally 
one  side  only,  but  sometimes  both  eyes  are  affected  (see  Kgmre« 
voL  i,  p.  408).    We  have  scarcely  any  evidence  at  present  of  th^ 

*  Many  instances  of  anch  palsy  are  on  record.    A  typical  one  it  recorded  bjr 
Nettlesliip, '  Trans.  Ophth.  Soc.,'  vol.  i,  p.  186. 

t  Kahlcr  and  Pick,  <  Arch.  f.  Psych./  x,  334.  It  has  been  termed  ''fMcicsW 
palsy."    "  Root  palsy,"  internal  or  external,  would  be  a  better  name. 

{  Knapp,  Buzzard,  Finlayson. 

§  UhtUoff,  <  Neur.  Ceutralbl.,'  1885,  p.  125;  and  Mendel,  lb.,  p.  128. 
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CMue  of  these  palsies,  bat  the  fact  that  total  nuclear  palsj  is  some- 
timei  met  with  makes  it  probable  that  these  also  are  often  of 
nuclear  origin.  The  peripheral  nenre  degeneration  of  tabes  has  not 
been  found  in  the  ocular  ueryes,  and  its  limitation  elsewhere  to  the 
Noaorj  fibres  renders  its  occurrence  in  these  nerves  improbable.  It 
moit  be  remembered  that  many  subjects  of  tabes  have  bad  constitu* 
tioDil  STphilis,  and  tbat  a  true  syphilitic  ocular  palsy  may  co- exist 
viUi  locomotor  ataxy. 

Bkmmaiie  FaralyaiM. — ^Affections  of  the  ocular  muscles  due  to  expo- 
1016  to  cold  are  regarded  as  due  to  rheumatic  neuritis.  They  are 
ihniiji  one-sided,  and  commonly  inyolve  a  single  nerve,  or  a  single 
Itnoeh,  or  two  contiguous  branches,  such  as  those  to  the  levator  pal- 
)«bnB  and  superior  rectus.  Barely  all  the  nerves  of  one  orbit  are 
inrolTed,  including  the  optic  nerve  (see  p.  144).  The  onset  of  the 
diieue  is  often  attended  with  pain  about  the  orbit.  The  occurrence 
of  s  rheumatic  neuritis  does  not  rest  on  pathological  evidence,  but 
is  neferthelesB  highly  probable.  In  two  of  the  cases  in  which  all 
tk  nerves  of  the  orbit  were  affected  the  patient  had  previously 
nffeied  from  facial  neuritis  due  to  cold.  In  one  recorded  case,  in 
which  swelling  of  the  lids  seemed  to  prove  that  the  disease  was  orbital, 
Um  internal  muscles  escaped,  on  account,  it  is  supposed,  of  the  more 
ccDtnd  position  of  their  nerves.* 

Bmmorrkage. — Paralysis  of  an  ocular  nerve  may  be  apparently  the 
malt  of  hemorrhage  into  the  sheath,  compressing  the  fibres.  In  a 
cue  of  paralysis  of  one  fourth  nerve,  the  onset  was  quite  sudden 
Coring  so  attack  of  vomiting.  No  other  cause  could  be  traced. 
Bvnorrhage  into  the  sheath  of  the  third  nerve,  near  its  origin,  has 
pneeded,  by  a  few  days,  meningeal  haDmorrhage.f  Other  cranial 
^"'f^  may  be  suddenly  paralysed  in  like  manner.  This  mechanism 
s  probably  not  uncommon  and  may  depend  on  a  special  arrangement 
<i^ the  blood-vessels.  The  oases  come  within  the  general  law  that  an 
*QUie  lesion  of  actually  sudden  onset  is  always  vascular,  due  to  the 
^^^  or  occlusion  of  a  vesseL  An  onset  during  strain  renders 
'vpUiie  scarcely  questionable. 

^pkUitie  Paralysis, — From  the  list  of  causes  already  given  it  is  evi- 
^that  STphilis  may  produce  palsy  of  ocular  muscles  in  several  ways, 
^lerves  may  be  the  seat  of  isolated  syphilitic  inflammation  or  of  a 
Puima;  they  may  be  involved  in  syphilitic  meningitis  or  compressed 
viiTpbilitic  growth  outside  them.  They  may  also  be  damaged  by 
^tneurism  of  syphilitic  origin.  A  young  man,  a  few  years  after 
rauj  STphilis,  became  affected  with  palsy  of  one  third  nerve,  which 
^  not  yield  to  antisyphilitic  (or  any)  treatment.  After  some 
^tht  he  was  seized  with  apoplexy  and  died,  probably  from  the 
'^nre  of  an  aneurism  of  the  posterior  cerebral  artery.  Lastly, 
9philis  seems  to  predispose  to  degeneration  of  the  nuclei  -of  the 

*  Mobiiu, '  Ccnt'f*  Merveiib.,*  1886,  p.  516.    The  tymptoms  followed  expotora 
ticdd.  t  GoliUcheider  'Chmrit^Aiin.,'  1892. 
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neires.     Thus  the  mere  fact  that  paral^Bii  is  due  to  svpliilii  is  onl; 
the  first  Btep  in  the  dingnoBtia  problem  of  the  naturo  of  the  disease. 

Belapting  Tatty. — One  form  of  paraljisis  of  the  third  nerves, 
irhich  occurs  chiefl;  in  the  subjects  of  sj-philis,  presents  a  peculiar 
temdeiicy  to  relapse  and  persist.  One  third  nerve  becomes  para- 
lysed, improTes  under  treatment,  and  then,  perhaps  whlk'  the  treatment 
is  being  continued,  the  other  third  nerve  aaETers,  and  afterwards  the 
affection  of  the  first  returns.  An  instance  of  the  pals;  is  shown  in  Fig. 
100.  Syphilis  was  contracted  four  years  previously,  but  the  sudden 
onset  of  the  palsy  of  the  left  nerve  occurred  during  a  severe  cold. 
The  patient  was  treated  with  iodide 
and  mercury,  but  the  course  of  the 
paralysis  was  that  described  above, 
and  the  permanent  condition  was  that 
the  loft  eye  could  only  be  moved  out- 
wanls  and  a  little  upwards.  There 
was  extreme  ptosis  of  the  left  eye  and 
slight  ptosis  of  the  right.  The  in- 
ternal muscles  were  also  paralysed. 
In  another  case,  similar  in  course  but 
less  complete,  the  interval  after  the 
syphilis  was  thirty  years,  so  that  its 
influence  is  doabtful.  The  nature  of 
the  lesion  in  these  cases  is  uncertain. 
The  course  and  limitation  of  the  sym- 
ptoms seems  inconsistent  withnudear 
disease. 

Flo.  100.— Double  ptoili  from  pars-  „  .  n      •    *•      t     t>  • 

ij,i.  of  the  third  nerre,.  oomVleto  Becumng  or  PenoAxeal  PaUy.— 
on  the  leFt  liije,  pirtial  on  the  The  last  varlvty  to  be  described  is  a 
rlRbl  Over-scUon  rf  fronUlw,  „^  £^,^  ^f  transient  palsy,  usually 
rnatet  on  the  ilde  td  the  com-  ,  ,  .  ,  ^ 

plate  pal*;.  <>°  ""^  B"'^  only,   which    comes  on 

at  intervals  during  many  years.*  It 
has  been  miscaUecl  "relapsing  palsy,"  but  typical  attacks  are  recur- 
rences, not  relapses,  and,  inmost  iustunces,  have  been  periodical.  Both 
seies  suffer,  but  women  are  more  subject  to  the  disease  than  mon. 
It  often  dates  from  early  childhood,  and  has  been  known  to  begin  at 
eloven  months, f  at  fifteen  monlhs.J  at  five  years  of  age,  and  later  ;§ 
it  continues  up  to  at  kast  middle  lite.  An  attack  may  occur  at  the 
same  time  each  year,  or  at  iDt«rvals  of  about  six  months.  A  much 
longer  interval  usually  separates  the  early  attacks.  Sometimes  the 
intervals  have  been  long  and  irregular,  amounting  to  seveial  years, || 

*  Cuei  have  been  recorded  in  thU  coantrj  bj  Saanclby,  *  Lancet,'  1882,  li,  B46, 
and  18B5,  i,  B7  i  and  by  Snell,  '  Trans.  Opbth.  Soo,'  v,  IM. 
t  H&biua,  '  Neur.  Cent.,'  1884,  p.  S07. 
t  SneU,  loe.  dt. 

(  TbomwD,  'ChaKtJ-ADn&laii,'  IB85,  p.  S62. 
I  Five  to  nlsa  }«*n  in  •  cue  reeoided  by  Cuinaiet,  ■  LTnlon  n M.,'  1876,  p.  906, 
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vliile  in  other  cases  tbej  have  been  short,  and  attacks  haye  even 
ooearred  at  each  menstrual  period.*    As  a  rale  the  paroxysm  begins 
with  serere  pain  in  the  ej  **>,  and  often  with  headache  and  vomiting. 
These  symptoms  last  two  or  three  days ;  the  palsy  may  accompany 
them  or  may  come  on  as  they  lessen.    In  many  cases  only  the  third 
nerre  has  been  affected,  but  in  some  the  external  rectus  was  also  in- 
foWed.    The  palsy  may  be   complete  or  incomplete;  the  internal 
moBcles  are  often,  but  not  always,  affected ;  there  is  usually  ptosis. 
The  loss  of  power  lasts  for  a  few  days  or  weeks,  and  then  gradually 
puses  away.     When  the  attacks  are  frequent  they  are  usually  brief. 
In  many  cases  a  slight  defect  of  power  has  persisted  during  the 
mterrals.      In  one  case  there  was  concentric  contraction  of  both 
fields  of  vision,  greatest  in  the  paralysed  eye,  and  varying  in  degree 
in  pro{>ortion  to  the  motor  palsy  (Tbomsen).     The  attacks  may  last 
for  iBTeral  weeks,  from  three  to  eight ;  and,  as  a  general  rule,  when 
the  mtervals  are  long,  so  are  the  attacks.     When  the  paroxysms 
recur  frequently —as,  for  instance,  every  month — they  last  for  a  few 
diji  only.    A  child  of  three  and  a  half,  with  some  indications  of  con- 
genital syphilis,  had  ptosis  of  the  right  eye.     Four  months  later  it  had 
ptons  of  the  left  eye,  and  a  second  attack  in  the  same  eye  ten  months 
ifterwards.    Each  time  the  attack  lasted  a  few  days,  and  passed  off 
viUiont  leaving  any  weakness.     In  several  cases  the  headache  was 
uiliteral.    In  patients  subject  to  the  affection,  an  attack  has  been 
koQght  on  by  mental  shock. 

Tke  nature  of  this  disease  is  mysterious.  It  has  been  compared  to 
Bignuoe,  and  is  perhaps  more  closely  allied  to  this  than  to  any  other 
^iaeue.  Charcot  has  termed  it  '*  migraine  ophthalmique,"  and  in  one 
cue  there  was  a  strong  family  history  of  migraine  (Snell).  But  the  long 
iorttion  of  the  attacks,  the  motor  character  of  the  chief  symptoms,  their 
^duration,  and  the  occasional  persistence  of  slight  defect  of  move- 
■^t,  are  marked  differences  from  purely  migrainous  and  neuralgic 
*&ction8.t  It  has  been  suggested  that  the  cause  is  organic  disease 
*itk periods  of  activity,  but  this  theory  is  scarcely  tenable.  Vaso-motor 
^^liance  has,  of  course,  been  invoked  to  explain  it,  but  this  is  only 
potting  the  difficulty  farther  back.  The  few  post-mortem  examina- 
^  10  far  obtained  do  not  clear  up  the  mystery.    With  permanent 

*  Bmer, '  Prag.  med.  WocbeoMhr.,'  1883,  No.  10. 

t  A  cut  recorded  bj  Hazxard  ('  Clin.  Lect.,'  p.  164)  it  perbapt  a  connectinj^  link 
"^**n  these  catet  and  pare  neuralgias.  A  woin:)n  had  been  snbjeci  for  many 
y**^  to  fortnightly  paroxysms  of  neuralgia  of  the  first  diTision  of  the  fifth  nerve, 
"^  ^  two  years  before  she  came  nnder  obsenration  each  attack  was  followed  by 
'^'^  palsy  of  the  third  nerve  lasting  for  a  few  days.  Complete  palsy  has  occurrt'd 
^^eseh  attack  of  migraine  (Anderson, '  Trans.  Oph.  Soc.,'  1892). 

1*  ft  CMt  recorded  by  Pflfigcr  there  were  periodical  attacks  of  pnralysif  of 
**^ble  seat  I  of  the  left  third  and  facial  nerves  at  eigbt*-en,  of  the  nerves  on  the 
'w  iide  at  twenty,  of  the  left  third  nerve  again  at  twenty-two,  and  six  montht 
'^•f  tbt  left  dxtb  and  facial.  Each  attack  huted  from  one  to  two  months,  and 
**•  pncedcd  by  pain,  which  before  the  last  was  about  the  left  mastoid  proeeat. 
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weakness  tbere  have  been  changes  in  the  peripheral  nerres  and  not 
in  the  nuclei.  A  woman  died  of  phthisis  at  thirty  who  had  saf- 
fered,  since  childhood,  from  periodical  attacks  of  palsj  of  the  left 
third  nenre.  This  appeared  grey,  and  its  roots  were  surrounded  bj 
small  grey  granulations  which  contained  tubercular  bacilli,  whidh 
did  not  extend  into  the  cms.  Some  fatty  degeneration  was  found  in 
tho  muscles  sui>i>lied  by  it,  the  other  muscles  being  normaL*  In  other 
three  examinations  the  lesion  was  peripheral  and  the  nuclei  intact.t 

NucLSAB  OcxTLAB  Palst. — Disoaso  of  their  nuclei  is  a  frequent 
cause  of  paralysis  of  the  eye-muscles,  internal  and  external,  and 
certain  forms  may  be  due  to  disease  of  the  corpora  quadrigemina 
which  does  not  penetrate  the  nuclei.  The  symptoms  vary  much  accord- 
ing to  the  position  and  character  of  the  lesion,  which  may  be  Tarious, 
and  either  acute  or  chronic ;  but  they  are,  as  a  rule,  bilateral,  except 
when  there  is  the  isolated  affection  of  the  sixth  nucleus,  already  con- 
sidered in  the  account  of  such  conjugate  palsy.$ 

The  chief  forms  of  nuclear  palsy  may  be  classified  according  to  tbo 
character  of  the  symptoms  and  probable  nature  of  the  morbid  process. 
The  most  common  is  (1)  chronic  nuclear  palsy,  due  usually  to  degene- 
rative processes,  very  rarely  to  such  chronic  disease  as  a  tumonr.  A 
rare  form  is  (2)  acute  nuclear  palsy,  in  which  the  symptoms  come  on 
in  a  few  days  or  a  few  weeks.  The  onset  suggests  inflammatioD, 
and  the  form  has  been  termed  (by  Wernicke)  ''polio-encephalitis 
superior,"§  from  its  analogy  with  polio-myelitisy  and  to  distinguish  it 
from  a  similar  affection  of  the  lower  nuclei  in  the  medulla,  **  polio- 
encephalitis inferior.'*  But  it  may  apparently  also  be  excited  bj  toxie 
influences.  (3)  In  iudden  nuclear  pahy  the  onset  occupies  a  fow 
minutes,  or  at  most  an  hour  or  two.  These  cases  are  often  miscalled 
'*  acute,"  but  this  term  is  needed  for  class  2.  Such  an  onset  always 
indicates  a  vascular  lesion,  which  probably  is  the  conunon  cause  of 
this  form. 

The  characteristic  feature  of  all  forms  is  the  paralysis  of  muscles 
of  both  eyes,  internal  or  external,  symmetrical  or  irregular.  Limita- 
tion to  one  eye  occurs  so  seldom  that  it  should  not  suggest  nuclear 
disease.     On  the  other  hand,  both  eyes  may  suffer  from  disease  of  the 

*  It  ihould  be  rcraembered  that  dittorbance  of  funcrioa  may  canae 
ehangres  or  determine  disease  of  the  nervc^  aa  well  aa  reiolt  froni  anoh 

t  •  Near.  Cent.,'  1888,  p.  8a 

X  Nuclear  ocular  palsj  ia  alao  termed  ophthalmoplegia,  a  term  first  vni  |j 
Bmnner  in  1850.  The  nature  of  the  cases  waa  pointed  oat  by  M.  Gmafs  hi  lB6d 
('Arch.  f.  Oph.'),  and,  in  1868,  oompared  with  labio-glossal  paliy.  Fftnlar 
correctly  localised  the  lesion  in  1878  for  external  palsies;  and  internal  ophthalme-' 
pleffia  was  well  described  by  Hutchinson  in  1878  (*  Med.-Chir.  Traas.'),  and  ihm 
asternal  ophthalmoplfi^ia,  with  post-mortem  proof  of  ita  nature,  in  1879  ^bid.^ 

§  A  name  opeu  to  many  objection!,  both  theoretieal  and  praoticsL     Kndiir 
pal«iy  of  all  the  external  muscles  has,  indeed,  been  associated  with  polio-myelitii  im 
a  man  of  fbrtv,  but  the  cord  affei'tlon  was  acute,  and  that  of  the  eyes  waa  ohvoait 
(Sachs, '  American  Joum.  Med.  Science,'  1889). 
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nerrea  (trnnksy  brancKes,  or  endings),  bat  sncb  bilateral  diaeaae  is 
rare,  and,  without  other  evidenoe  of  a  nerre  lesion,  ehonld  saggest 
nuclear  mischief. 

(1)  Okranie  nuclear  poZsjf,  chronic  cpJUhalmoplegiOf  indudes  the 
isolated  loss  of  tke  reflex  action  of  the  iris,  isolated  palsj  of  the 
ciliary  muscles,  palsy  of  all  the  internal  muscles,  of  all  or  many  of  the 
external  muscles,  and  lastly,  of  both  the  external  and  internal  muscles. 
It  also  indudes  loss  of  the  upward  or  downward  moTements  of  the 
ejes,  ptosis,  and  the  conjugate  lateral  palsy  already  described.  The 
combinations  met  with  are  extremely  numerous  and  Taried. 

Later  observations  have  shown  that  we  cannot  separate  most  forms 
of  chronic  palsy.  They  occur  under  similar  conditions ;  they  may  be 
Tariously  combined,  and  the  dependence  of  one  of  them  on  nuclear 
disease  has  been  conclusively  proved,  so  that  it  is  probably  true  of 
most.  Eiich  form  is  met  with  in  association  with  locomotor  ataxy ; 
the  simple  loss  of  reflex  action  is  indeed  present  in  the  majority  of 
eases  of  this  disease.  It  has  been  mentioned  that  when  this  loss  exists 
alone  the  subjects  of  it  have  frequently  suffered  from  constitutional 
syphilis,  and  the  same  fact  is  true  of  the  other  forms  of  ophthalmo- 
plegia.* They  sometimes  occur,  however,  without  this  antecedent^ 
which  may  or  may  not  develop  later.  They  occasionally  affect  young 
persons,  and  are  met  with  more  frequently  in  males  than  in  females, 
resembling  in  this  their  congener,  tabes.  It  is  seldom  that  any 
immediate  cause  can  be  traced ;  in  one  instance  the  symptoms  are  said 
to  have  oome  on  after  a  wetting.  I  have  seen  the  condition  as  a  late 
and  permanent  sequel  of  diphtheria. 

Some  other  features  deserve  mention.  The  first  muscles  to  suffer 
may  be  those  that  are  associated  in  action — the  superior  recti  and 
levators,  the  two  internal  recti,  or  the  internal  rectus  on  one  side  and 
the  external  rectus  on  the  other ;  or  it  may  be  quite  irregular.  The 
loss  of  power,  at  first  slight,  slowly  increases ;  often  a  strong  effort 
shows  more  power  than  is  habitually  exerted,  and  the  weakness  may 
be  less  in  the  morning  than  in  the  evening.  The  disease  slowly 
extends,  until  at  last,  often  after  several  years,  only  one  or  two  of  the 
musdes  of  both  eyes  retain  power,  and  sometimes  every  muscle  is 
paralysed.  The  levators,  however,  seldom  become  completely  para- 
lysed, and  maybe  unaffected.  The  aspect  of  the  patients  is  peculiar ; 
when  there  is  partial  ptosis,  this  gives  them  a  sleepy  expression,  and 
in  total  palsy  without  ptosis  a  staring  look  results  from  the  immobility 
of  the  eyes,  which  are  fixed  in  mid-position.  Sometimes,  although 
ravdy,  they  are  slightly  prominent.    Occasionally  one  eye  is  mudi 

*  As  In  to  many  of  these  degvoentive  dJiwuw,  the  facte  that  can  be  aecertaliied 
jmliftUjr  iiDder-repre*ent  the  relation  to  syphilis.  The  case  of  Mr.  Hatchinson, 
csamiiied  hy  me  (see  p.  197),  is  an  iUnstratioii  of  this.  The  man  percisteatly  denied 
■ay  Teaareal  soce^  and  no  trace  or  history  of  syphilitic  diwease  oonld  be  foond.  Bat 
•one  yean  later  a  child  of  this  man  was  brought  to  Mr.  Hntdiinaon 
ttristic  notched  teeth  and  interstitial  keratitis. 
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more  affected  tban  tbe  other ;  on  one  side  there  may  be  total  palsj,  on 
the  other  only  ptosis,  or  loss  of  the  light-reflex.  The  internal  muscles 
are  often  unaffected ;  when  this  is  the  case  the  diagnosis  of  nuclear 
palsj  can  be  made  with  confidence,  because  the  escape  of  the  internal 
muscles  in  bilateral  disease  of  the  nerTC-trunks  is  scarcely  possible. 
This  feature  was  thought  to  be  a  characteristic  of  progressive  ophthal- 
moplegia by  Ton  Oraefe,  but  it  is  not  so ;  the  affection  of  the  external 
muscles  may  be  combined  with  loss  of  reflex  action  of  the  iris,  with 
cycloplegia,  or  with  both  as  '*  total  ophthalmoplegia."  In  the  case 
presently  to  be  mentioned,  in  which  the  nature  of  the  lesion  was 
ascertained,  the  internal  muscles  were  affected.  Double  vision  may 
trouble  the  patient  in  the  early  stage  of  the  affection,  but  it  generally 
passes  away  as  the  disease  progresses,  and  is  sometimes  absent  from 
the  first,  perhaps  when  the  early  loss  is  of  associated  movements.  The 
duration  of  the  malady  is  long.  In  one  of  Hutchinson's  cases  the 
symptoms  continued  for  seventeen  years.  In  one  of  Mauthner^s  the 
affection  is  said  to  have  been  limited  to  one  eye  for  twenty  years.  It 
is  common  for  arrest  to  occur  when  a  certain  degree  of  palsy  has  been 
attained.  The  symptoms  may  exist  alone,  but  they  are  frequently 
associated  with  indications  of  other  diseases  of  the  nervous  system-^ 
with  optic  nerve  atrophy,  with  affliction  of  the  bulbar  nerves*  (rarely 
amounting  to  typical  bulbar  palsy),  with  general  paralysis  of  the 
insane,  and  especially  with  locomotor  ataxy.  It  may  attain  a  consider- 
able degree  before  there  are  any  symptoms  of  tabes,  even  when  this 
is  ultimately  severe.  A  similar  condition  is  perhaps  sometimes  con- 
genital, and  even  hereditary.f 

The  nature  of  these  cases  is  not  a  matter  of  speculation.  In  a  ease 
of  Mr.  Hutchinson's,  in  which  I  examined  the  brain  (1879),  the  state 
of  the  nuclei  of  the  ocular  nerves  was  nearly  the  same  as  that  of  the 
grey  matter  of  the  spinal  cord  in  progressive  muscular  atrophy.  The 
patient  was  a  man,  aged  fifty >five,  who  had  had  syphilis.  The  sym- 
ptoms began  gradually,  seven  years  before  death,  with  palsy  of  the 
internal  recti  and  ciliary  muscles.  Ultimately  all  the  ocular  muscles 
became  very  feeble,  the  optic  nerves  atrophied,  there  was  mental 
excitement,  and  some  palsy  developed  in  the  limbs,  the  condition 
resembling  that  of  some  forms  of  genoral  paralysis  of  the  insane. 
The  roots  of  the  ocular  nerves,  outside  and  inside  the  brain,  were 
grey,  small,  and  contained  scarcely  any  normal  fibres.  In  their 
nuclei  a  few  nerve-cells  of  normal  size  were  seen,  but  these  had»  for 
the  mosi\  part,  lost  their  processes,  and  a  large  number  of  the  oells 
were  reduced  to  small  angular  bodies  or  had  disappeared  (Fig.  101)« 

*  This  combination  existed  in  the  case  tbat  was  a  late  Mqoel  of  dipbtheiia. 

t  Thus  Hinchberg  (*  Berlin.  Gesellsch.  f.  Psych.,'  Jane  8th,  1885)  has  dmetSM 
the  case  of  a  man  with  congenital  double  ptosis  and  paraljsii  of  all  the  ocular 
moscles,  incomplete  in  the  superior  oblique  and  the  internal  mnsdasy  whose  motiiar 
presented  a  similar  ooiidition«  while  his  son  had  congenital  ptoMS  and  panjjria  «t 
the  superior  lecfeL 
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In  the  interTeniDg  tiaane  there  were  manj  connectiTe-tissne  nccleL 

Th-Q  change  inrolred  tb«  aixth,  fourth,  and  the  whole  of  the  third 

nuclei.    The  other  nerve-roota  aod  nuclei  were  normal.    The  spinal 

cordwM  not  obtained.    Thus  the  lesion,  in  a  fairlj  charocteristio 

ease,  wu  »  degeneration,  hmited  to  atructurea  having  a  common 

function.     The  internal  palsies  ooour  under  similar  conditions,  aad 

their  frequent  limitation  to 

a  single  function  m  the  two  ^^*^f^5H'^^«'^Il^ 

ej-ee  points  to  a  lite  change       ^  a    ^  ■•   ih         *  ■^•<5SH 

oE  more  restricted  seat.    It 

is   onlj   bj  toxsmio   in8a 

eneea  or  degeneration  that 

stmetures  <^  common  fua> 

tion  are  selected  as  it  were^ 

for  isolated  disease    and  ik 

is  probable  that  all  degeue- 

jatioDs  are  oft«D  the  effect 

of  ft  toxemia  (see  "  Tabes," 

ToL  i),  perhaps   a  cbemical 

"toxine,"  produced  b;  organ* 

isma.    In  other  and  younger 

sabjecta  thej  seem  to  be  due 

to  deficient  vital  endarance 

of  the  structure,  vailing  in 

degree  so  as  to  be  manifested  fio.  101.— A,  pi 

at  larth  or  not  until  adult      gre'ii^e  opjitli 


'^^M 


lifa. 


Dono^  nucUuB,  for  cuiuparUon. 


Bnt  in  all  degenerations  destruction  begins  as  alight  and  slow 
changes  in  nutrition,  doubtless  sometimes  ciipable  of  recoverj,  as 
when  internal  palsy  passes  away  after  it  has  laitted  for  many  months, 
and  perhaps  for  more  than  a  year.  I  have  known  the  light-reflex  to 
retam,  in  stationary  tabes,  after  it  had  t>eea  lost  for  at  least  two 
jeaia,  and  the  remarkable  case  of  internal  ophthalmoplegia  recorded 
by  Eales  (see  p.  185)  is  an  inatance  of  the  way  in  which  such  a  palsy, 
limited  and  complete,  may  paas  away.  Such  recovery  is  espeinallj 
intelligible  if  the  changes  are  due  to  a  toinmia. 

^ifantiU  octtlo-faeial  paliy  Is  a  rare  variety  of  the  chronic  form, 
whi<^  may  be  congenital,  or  l>egin  at  aome  period  of  cbildbuod,  rarely 
in  early  adult  life.  Palsy  of  the  external  ocular  muscles,  alt  or 
many,  is  verj  commonly  accompnnied  by  paralysis  of  tlie  fuce,  some- 
times chiefly  of  the  lygomatics.  Ptosis  is  common,  but  the  internal 
muscle*  do  not  suffer.  It  usuaily  becomes  stattuuary,  an<l  remains  so 
through  life.  Nothing  definite  is  known  of  ita  causation,  but  its 
history  suggests  deffctive  vital  endurance  in  the  nuclear  structures.* 

Bnddem  Nuclear  Fairy. — The  vascular  lesion  which  causes  sudden 
palsy,  and  the  onset  of  which  is  aurvived,  is  usually  obstruction  of  the 

•  MoUoi  (IBOS)  bu  rallactad  forty-tanr  eaus  ('  Uoncb.  med.  WochenMlii.*). 
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arterial  branclies  whicb  the  basilar  gives  to  tbia  part.  !Ilie  obstrno- 
tion  is  usually  bilateral,  because  disease  in  tbe  wall  of  tbe  basilar, 
wbetber  atheroma  or  sypbilitic,  affects  tbe  branches  given  off  at  the 
spot  on  each  side.  Hence  small  foci  of  softening  are  often  found  in  each 
third  nucleus.  The  same  conditions  determine  the  bilateral  character 
of  the  lesion  and  symptoms  in  the  rare  cases  of  embolic  obstructioii. 
But  the  lesions  are  irregular  in  distribution,  and  the  ejinptoms 
unsjmmetrical  as  a  rule,  and  even  partial,  different  parts  of  the 
nuclei  being  supplied  bj  different  branches,  according  to  Heubner. 
This  irregularity  is  a  difference  from  the  chronic  form,  while  other 
distinctions  are  furnished  not  only  by  the  onset,  but  by  the  tendency 
to  improvement  which  they,  and  all  similar  lesions,  present,  and  by  tbe 
occasional  association  of  hemiplegia,  usually  on  the  side  opposite  to 
the  greater  eye- palsy.  Hsemorrhage,  when  it  occurs,  is  apt  to  spread, 
and  although  there  may  be  definite  ocular  palsy  at  the  onset,  the 
duration  of  life  is  seldom  more  than  a  few  hours.  Only  in  rare  oases 
has  recovery  followed  irritant  apoplexy,  that  has  made  hsemorrhage 
probable.*  An  instructive  example  of  the  embolic  form  is  recorded 
by  Allen  Starr.f  A  man  vrith  heart  disease  had  sudden  giddiness 
and  double  vision,  followed  by  somnolence,  unequal  pupils,  paralysis 
of  the  right  inferior  and  internal  recti,  and  tbe  left  inferior  and 
superior  recti  In  eight  days  the  pupils  were  equal,  and  the  internal 
rectus  normal ;  the  other  muscles  remained  paralysed  at  the  end  of 
a  year. 

An  example  of  a  much  slighter  lesion,  probably  due  to  syphilitio 
vascular  disease,  and  characteristic  in  its  course  and  irregularity,  was 
that  of  a  man  who,  one  day,  suddenly  found  both  upper  lids  drooping, 
and  then  that  both  eyes  deviated  outwards,  and  could  not  be  moTed. 
In  a  few  days  he  could  move  the  right  eye  fairly  well,  but  six  months 
later  he  presented  complete  internal  ophthalmoplegia  in  both  eyes, 
with,  in  the  left,  slight  ptosis  and  complete  palsy  of  the  other 
muscles  supplied  by  the  third  nerve,  but  not  of  the  external  reeius, 
and  the  superior  oblique  possessed  a  little  power. 

Actde  and  subacute  nuclear  palsy  includes  the  cases  which  retell 
their  height  in  a  few  days  or  a  few  weeks,  an  onset  that  suggests  one 
of  two  morbid  processes — inflammation,  or  the  action  on  the  centre  of 
some  poison  circulating  in  the  blood,  to  which,  indeed,  actual  inflam- 
mation may  sometimes  be  due.  Bat  such  a  poison  may  abolish 
function  without  causing  visible  changes ;  hence  the  name  proposed 
by  Wernicke t  and  widely  used,  "polio-encephalitis  superior,"  is  not 
always  correct.  Even  the  less  objectionable  **  acute  nuclear  palsy  ** 
may  prove  to  be  sometimes  inaccurate,  since  the  symptoms  may  be 

•  See  Stnrge,  *  Trans.  Oph.  Soc.,*  vol.  i. 

t  •  Journ.  Nerv.  and  MenUl  Dis.,'  18S8. 

X  >^'bo  first  accurately  distinguished  this  form  (' Qehirnkrankheiten,*  fi,  238)» 
It  was  also  well  described  by  Thowsen  ('  Arch.  f.  Ftych.,'  1888).    Qood 
tioni  have  been  given  by  Mauthner  ('  Vortr&ge  ')• 
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doe  to  peripheral  neuritis  and  not  to  nuclear  disease.  Hitherto, 
howeTer*  most  post- mortem  examinations  have  shown  evidence  of 
inflammation  in  the  nuclei  beneath  the  corpora  quadrigemina,  soften- 
ing.  minute  extravasations,  &c.  Thus  in  two  cases  of  external  palsj, 
eomplete  except  that  the  levator  escaped,  Thomsen  found  great 
hvper»mia  of  the  nuclei,  third,  fourth,  and  sixth  (and  of  the  hypo- 
glossal), with  degenerative  changes  in  the  nerve-eleuients.  But  the 
maladj  is  rare,  pathological  observations  are  very  few,  and  our 
knowledge  of  the  cause  of  this  form  is  therefore  meagre.  Of  tbree 
eases  described  bj  Wernicke,  one  followed  poisoning  bj  sulphuric 
acid,  and  the  other  two  in  the  subjects  of  chronic  alcoholism.  Injury 
lias  been  supposed  to  be  an  occasional  cause. 

Eje-svmptoms  usually  exist  alone,  the  combination  with  bulbar 
palsj  being  seldom  met  with  except  in  the  chronic  form.  In  a  few 
caaety  however,  acute  imperfect  bulbar  palsy  has  spread  to  the  upper 
part  of  the  face,  and  then  to  the  eye  muscles,  a  form  that  has  been 
termed  "  ascending  inferior  polio-encephalitis." 

In  the  usual  form  of  acute  nuclear  palsy  the  eye  muscles  suffer  in 
the  same  irregular  manner  as  in  the  sudden  variety.  It  is  common 
for  the  internal  muscles  to  escape:  the  levator  mayor  may  not  be 
involved.  In  fatal  cases  the  motor  influence  spreads,  becomes  extensive, 
both  in  the  centres  of  other  nerves  and  in  the  cortex,  and  the  cere- 
bral  functions  suffer  so  widely  as  to  cause  death  in  one  or  two  weeks. 
In  the  cases  that  survive  there  is  some  improvement  in  the  ocular 
palsy,  which  may  be  considerable,  so  that  there  is  only  slight  residual 
impairment,  or  considerable  palsy  is  limited  to  one  eye.  This  is 
czplaiiied  by  the  random  character  of  inflammatory  damage. 

In  the  rare  cases  in  which  a  lesion  is  limited  to  the  grey  matter  of 
the  corpora  quadrigemina,  the  chief  eye  symptom  appears  to  be  a  loss 
of  certain  conjugate  movements,  especially  of  that  upwards.  But 
acute  lesions  usually  produce  other  effects  which  mask  those  in  the 
ocular  muscles. 

Feripkeral  Ophfkalmaplegia. — Palsy  of  the  muscles  of  both  eyes» 
resembling  the  nuclear  form,  may  be  due  to  peripheral  neuritis.  How 
relatively  frequent  this  form  is  we  cannot  say,  since  the  chief  cause 
of  peripheral  neuritis,  alcoholism,  may  also  cause  inflammation  of  the 
BudeL  Neuritis  may  be  suspected  when  many  other  nerves  suffer  at 
the  same  time,  or  alcoholic  multiple  neuritis  co-exists  in  the  limbs,* 
although  the  latter  cannot  be  regarded  as  proof,  since  alcohol  may 
affect  the  nuclei.  A  case  of  neuritic  ophthalmoplegia,  which  may  be 
regarded  as  typical,  is  that  of  a  man  of  sixty-two  in  whom  all  the  eye 
muscles  became  weak  as  well  as  the  levator  palpebrss.  The  fifth 
nerve  suffered,  swallovring  became  di£&cult,  and  death  followed. 
The  ocular  nuclei  were  normal,  but  there  was  wide- spread  peripheral 
ueurius  of  both  cranial  and  spinal  nerves,  f 

•  Sackling, '  Brit  Med.  Journ.,'  1888. 
t  Meyer, '  Near.  Cent.,'  1888. 
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Other  Fobmb  of  Ptosis. — Reflex  Ptons, — In  very  rare  cases  irrita* 
Hon  of  the  fifth  nerve  has  been  observed  to  cause  transient  drooping 
of  the  eyelid,  which  must  be  referred  to  inhibition  of  the  centre  for 
the  muscle.  A  physiological  connection  doubtless  imderlies  this  effect ; 
spasmodic  closure  of  the  lids  frequently  results  from  irritation  of  the 
fifth  nerve ;  for  closure  of  the  lids  there  is  always  relaxation  of  the 
levator  (as  is  shown  by  the  slight  amount  of  orbicular  contraction 
which  will  suffice),  and  hence  irritation  of  the  fifth  nerve  has  a  tendenqr 
to  cause  relaxation  of  the  levator.  Reflex  ptosis  has  been  observed  to 
follow  division  of  the  fifth  nerve,  no  doubt  from  the  irritation  of  the 
fibres  by  the  section  (Longet).  It  may  result  from  the  extraction  of  a 
tooth,  as  the  following  case  shows.  An  upper  right  molar,  decayed  and 
causing  much  pain,  was  extracted  from  a  woman  aged  fifty>five.  The 
tooth  was  firm,  and  the  patient  had  no  ausesthetic.  A  few  hours  after- 
wards right- sided  ptosis  existed,  varied  by  occasional  attacks  of  clonic 
spasm  in  the  levator,  each  lasting  a  few  seconds.  Both  symptoms 
continued,  in  slighter  degree,  on  the  following  day,  and  gradually 
improved,  so  that  the  condition  of  the  eyelid  by  the  fifth  day  was 
natural.  Ou  the  sixth  day  there  was  some  pain  referred  to  all  the 
branches  of  the  fifth  nerve,  but  this  soon  passed  off,  and  there  was  no 
recurrence  of  nervous  symptoms.* 

Ptosis  from  Paralt/tis  of  the  Sympathetic. — The  unstriated  muscular 
fibres  (fibres  of  Miiller),  which  exist  in  the  fascia  of  the  orbit,  and  are 
innervated  from  the  sympathetic,  act  indirectly  on  the  tarsal  cartilages 
by  the  connection  of  these  with  the  fascia.  They  probably  aid  to  a 
slight  extent  in  maintaining  the  upper  lid  in  its  normal  position. 
When  the  cervical  sympathetic  is  paralysed,  the  upper  lid  on  that 
side  is  a  little  lower  than  on  the  other.  Its  movements  are  unimpaired. 
Ptosis  from  this  cause  is  distiiiguished  by  the  presence  of  other 
symptoms  of  paralysis  of  the  sympathetic,  such  as  contraction  of 
the  pupil,  and  sometimes  dilatation  of  the  vessels  of  the  surface  or 
altered  secretion  of  sweat. 

Congenital  ptosis,  not  due  to  malformation  of  the  lid,  is  usually 
bilateral  and  partial.  It  is  generally  associated  with  defective  power 
of  elevation  of  the  globes,  and  is  probably  due  to  a  congenital  centnd 
defect.  In  one  case  there  was  also  a  defect  in  the  outward  move- 
ment  of  the  eye,  associated  with  an  inward  movement  of  the  other, 
but  absent  when  the  eye  was  moved  alone.  Congenital  ptosis  may  be 
hereditary,  and  is  probably  allied  to  the  more  extensive  infantile  nudear 
palsy  already  described.  Slight  double  ptosis  sometimes  runs  in. 
families,  and  may  (as  I  have  seen)  affect  chiefly  the  female  members, 
sometimes  coming  on  after  puberty,  and  occasionally  after  middle 
life.  The  characteristic  over-action  of  the  frontal  muscles  causes  the 
anxious  aspect  already  mentioned,  and  this  may  actually  be  more 
conspicuous  than  the  slight  drooping  of  the  lids  to  which  it  is  secon- 
dary. 

*  Communicated  to  me  by  Mr.  H.  R.  Goodiiig,  by  wbom  tbe  caae  wm  obserred* 
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Allied  to  this  is  a  form  whicli  may  be  termed  morning  ptotit. 
During  sleep  the  levator  is  relaxed,  to  permit  closure  of  the  eyes  by 
a  gentle  contraction  of  the  palpebral  orbicularis.  Many  sound 
sleepers  find  a  difficulty  in  opening  the  eyes  on  being  first  roused. 
In  weakly  women  this  difficulty  is  sometimes  increased ;  after  waking, 
it  may  be  impossible  for  them  to  raise  the 
eyelids  for  ten,  fifteen,  or  thirty  minutes. 
During  the  rest  of  the  day  they  have  no  dif- 
ficulty. This  condition  is  usually  recovered 
from. 

Hytteriedl  pUma  is  occasionally  met  with, 
single  or  double.  It  is  generally  accompanied 
by  a  slight  spasm  in  the  orbicularis ;  this  can 
readily  be  proved  by  making  the  patient  look 
upwards,  when  the  spasm  of  the  orbicularis 
becomes  much  greater  to  prevent  the  lid  from 
moving  with  the  eyeball.  When  double*  (Fig. 
102)  both  eyelids  droop,  and  the  patient  puts 
her  head  back  when  she  is  told  to  look  up.  ^pioab^blutenS  Ow- 
If  the  head  is  held  in  the  attempt  to  look  action  of  frontales. 
up,   both  orbiculares  contract,  and    prevent 

the  lids  rising.  This  contraction  of  the  orbiculares  proves  that  there 
is  no  true  paralysis  of  the  levators.  There  is  sometimes  over-action 
of  the  frontales  associated  with  the  ptosis,  as  if  from  a  struggle  to 
overcome  the  contraction  of  the  orbiculares. 

Tbbatmbnt. — ^The  most  important  element  in  the  treatment  of 
paralysis  of  the  ocular  muscles  is  that  of  the  morbid  process  that 
causes  them,  and  this  is  described  elsewhere.  It  is  only  necessary 
here  to  mention  those  measures  that  the  special  effect  of  the  disease 
renders  necessary.  Whenever  the  onset  is  acute  or  subacute,  or  if 
other  symptoms  suggest  inflammation,  counter-irritation  should  be 
employed.  A  blister  may  be  placed  behind  the  ear  or  at  the  occiput 
when  the  disease  is  probably  at  the  base  of  the  brain,  on  the  temple 
if  it  is  in  the  orbit.  The  blister  is  often  followed  by  a  striking 
increase  in  the  power  of  the  affected  muscle.  In  acute  rheumatio 
cases  hot  fomentations  should  be  applied  to  the  orbit,  forehead,  and 
temple,  frequently  repeated.  Leeches  may  be  applied  to  the  temple, 
at  the  onset  if  the  patient's  general  condition  does  not  contra-indicate 
their  use.  In  syphilitic  cases  appropriate  remedies  should  be  freely 
employed.  In  most  cases  of  local  neuritis,  indeed,  whether  syphilitic 
or  not,  mercury  is  probably  the  most  efficient  agent  we  possess.  De- 
fective gmieral  health  must  be  corrected  by  tonics,  of  which  iron  and 
strychnia  are  the  most  useful. 

*  ▲  CMe  b  recorded  by  Debove  ('La  Semaine  m^icale,'  1890)  of  paralytis  of 
both  third  nerves  with  double  divergent  etrabismoa,  said  to  W»  hysteiicaL  Ths 
condition  came  oa  after  an  accident. 
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For  unclear  palsy,  in  sjpliilitio  flultjects,  mercuiy  and  iodide  baTO 
seemed  useful  odIj  when  the  onset  was  acute  or  subacute.  It  is  pro- 
bable that  in  some  instances  these  drugs  have  cured  tba  patient^  but 
in  other  cases  it  is  doubtful  whether  the  improvement  has  been  more 
than  the  tendency  to  recovery  which  usually  follows  an  acute  process 
that  has  spent  its  force.  In  cases  that  are  chronic  from  the  beginning 
this  treatment  is  as  powerless  as  it  commonly  is  in  locomotor  ataxy, 
and  the  most  effective  measures  are  those  suited  to  primary  nerre  de- 
generations elsewhere — arsenic,  quinine,  strychnine,  and  small  tonic 
doses  of  mercury  in  syphilitic  patients.  Strychnine  may  he  given 
with  advantage  by  hypodermic  injection,  as  in  progressive  muscular 
atrophy  (see  vol.  i,  p.  497).  Such  treatment  as  is  here  suggested 
ap[)eared  distinctly  beneficial  in  one  case,  the  sequel  of  which  renders 
it  peculiarly  instructive.  A  gentleman  aged  forty,  who  had  probably 
not  had  syphilis,  presented  entire  loss  of  the  reflex  action  of  eacb  iris, 
with  large  pupils ;  accommodation  was  normal,  and  the  iris  contracted 
with  it.  There  was  also  slight  double  ptosis,  weakness  of  both  inter* 
nal,  of  the  left  superior,  and  of  the  right  inferior  recti,  and  great 
diminution  in  the  right  knee-jerk,  all  of  gradual  onset  and  from  six 
to  eighteen  months'  duration.  At  the  end  of  a  three  mouths*  treat- 
ment the  external  ocular  muscles  had  become  normal,  although  the 
reflex  action  was  still  lost,  and  the  right  knee-jerk  had  increased  to 
the  same  degree  as  the  left.  He  continued  without  relapse  for  nearly 
two  years,  and  then  suddenly  presented  the  acute  mental  derangement 
of  general  paralysis  of  the  insane,  from  which  he  quickly  died.  But 
we  do  not  yet  possess  the  means  of  combating  with  success  the  toxflsmio 
influences  that  are  probably  the  most  frequent  cause. 

Becorded  cases  of  the  recurrent  or  periodical  palsy  do  not  show 
that  any  treatment  has  a  marked  influence  on  the  attacks.  Early 
counter-irritation  probably  affords  most  prospect  of  modifying  their 
course,  and  tonic  treatment  may  be  adopted  before  an  expected  attack. 
In  cases  in  which  the  attacks  recur  f  requently,  the  treatment  adopted 
should  be  that  for  migraine. 

Direct  Treatment. — Electricity  has  been  recommended  and  era* 
ployed  in  the  treatment  of  these  paralyses,  but  its  influence  is  not 
great.  Direct  application  to  the  affected  muscle  is  scarcely  prmeti- 
cable.  It  has,  indeed,  been  carried  out  by  a  very  small  electrode^ 
or  by  a  wet  camel-hair  brush  in  the  centre  of  which  is  a  conductiDg 
wire.  The  extreme  sensitiveness  of  the  conjunctiva  renders  the 
application  most  painful,  and  although  the  pain  may  be  lessened  by 
cocain,  the  application  of  a  voltaic  current,  sufficiently  strong  to 
stimulate  the  muscle,  in  such  proximity  to  the  retina  and  on  such  a 
delicate  structure  as  the  conjunctiva,  is  scarcely  safe.  In  most  ocular 
palsies  the  muscles  do  not  respond  to  faradisation.  The  Toltaio 
current  may  be  applied  through  the  eyelid,  in  the  case  of  a  superior 
or  inferior  muscle,  the  eye  being  turned  in  the  opposite  direction.  The 
considerable  diilubive  power  of  this  current  makes  it  probable  that  ths 
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•lectricitj  woald  reacK  tlie  muscle,  although  even  thus  a  onrrent  can* 
not  he  safelj  used  of  sufficient  strength  to  produce  evidence  of  stimu* 
lation.     The  application  of  a  faradic  current  through  the  eyelid  is 
useless,  eren  if  the  muscle  would  respond  to  it,  because  a  thin  layer 
of  eontractile  muscle  prevents  any  stimulation  of  the  subjacent  tissues. 
For  these  reasons,  most  authorities  are  agreed  in  deprecating  any 
direct  application.    A  method  of  indirect  electrisation  has  been  re- 
eom  mended  (by  Benedikt  and  others)  which  consists  in  placing  one 
pole  (anode)  on  the  forehead,  the  other  (kathode)  on  the  margin  of 
the  orbit  near  the  affected  muscle.    If  the  faradic  current  is  em- 
ployed, the  orbital  pole  is  kept  still ;  if  the  Yoltaic  current  is  used, 
tliis  pole  is  stroked  along  the  skin,  or  the  circuit  is  alternately  made 
and  broken  by  an  interrupter.     A  slight  increase  of  power  in  the 
muacle  may  be  observed  after  the  current  has  been  so  applied  for  a 
few  minutes,  but  it  quickly  passes  off,  and  in  oases  free  from  sources 
of  fallacy  I  have  never  been  able  to  trace  any  permanent  effect.     It 
is  true  that  works  on  electro-therapeutios  contain  cases  in  which  im« 
proyement  or  cure  was  ascribed  to  this  agent,  but  in  most  instances 
"^he  authors  haye  ignored  the  tendency  to  spontaneous  improvement 
in  recent  cases,  and  the  influence  of  drugs,  as  iodide  of  potas:iium, 
'^t^bich  were  giyen  at  the  same  time  in  many  instances. 

The  diplopia  due  to  partial  |>ara]y8is  of  a  muscle  may  be  removed 
\jj  the  use  of  a  prism.  One  strong  enough  to  completely  fuse  the 
mviages  is  undesirable,  because  it  tends  to  prevent  the  strengthening 
Uifluenoe  of  effort.  A  weak  prism,  strong  enough  so  to  approximate 
'Uie  images  as  to  permit  their  fusion  by  muscular  action,  sometimes 
^oea  g^ood.  It  may  be  used  for  an  hour  daily  as  a  gymnastic  exercise, 
*X^e  giddiness  due  to  erroneous  projection  can  only  be  remoyed  by 
^itatiing  the  eye  out  of  action  by  an  opaque  glass;  this  glass  may  be 
mn  a  pair  of  spectacles,  the  other  glass  being  merely  tinted;  the 
opacitj  is  then  inconspicuous  to  an  observer.  But  this  has  the  same 
disadvantage  of  withdrawing  the  stimulus  of  exertion.  An  opaque 
glass  oyer  the  sound  eye  is  useless  for  the  vertigo,  and  increases  the 
Wnonnt  of  the  sec*ondary  deviation. 

Operative  interference  can  do  little  in  cases  of  ocular  palsy.  The 
only  condition  in  which  it  is  admissible  is  that  in  which  antagonistic 
eontracture  bas  been  developed,  and  the  paralysed  muscle  has  re- 
ined power,  but  cannot  overcome  the  opposing  contracture.  In  such 
&  ease  the  tendon  of  the  contractured  muscle  may  be  divided  without 
disturbing  its  other  connections ;  it  forms  a  fresh  attachment  a  few 
niiUmetres  further  back,  and  the  result  on  the  movement  of  the  eye 
is  often  yery  satisfactory. 

The  treatment  of  paralytic  ptosU  is  that  of  disease  of  the  third 
nerve.  The  muscle  itself  is  not  accessible  to  electrical  stimulation. 
Id  the  double  ptosis  of  nervous  debility,  nervine  tonics,  quinine  and 
strychnia,  are  useful,  and  their  influence  is  aided  by  local  treatment, 
which  stimulates  the  fifth  nerve,  and  so  produces  a  reflex  action  on 
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tbe  centre  of  the  levator.  Electricity  may  be  used,  either  the  Toltaic 
or  induced  current  applied  to  the  skin  about  the  orbit,  but  a  stimu- 
lating liniment  which  stings  the  skin  (as  chloroform  liniment  on 
spongiopiline)  usually  answers  as  well.  The  morning  ptosis  can 
always  be  quickly  relieved  in  this  manner.  The  hysterical  form  is 
often  a  very  obstinate  affection.  Blisters  to  the  temple,  faradism; 
and  (in  the  unilateral  form)  tying  up  the  other  eye,  are  the  most 
ef&cieut  meanSj  and  usually  in  time  remove  tbe  symptoms. 


Spasm  of  the  Oculab  Muscles. 

The  varieties  of  spasm  of  the  ocular  muscles  are  numerous,  but 
only  a  few  are  of  medical  significance.  Two  classes  maj  be  dismissed 
with  a  mere  mention.  (1)  Those  that  are  connected  with  disorder  of 
the  ocular  visual  process,  as  the  convergent  strabismus  of  hyperme- 
tropia,  the  divergence  of  myopia,  the  adaptive  deviation  that  occurs 
when  there  is  partial  opacity  of  the  media,  and  the  irregular  position 
that  often  accompanies  absence  of  sight.  (2)  The  secondary  deviation 
in  one  eye»  consequent  on  palsy  of  a  muscle  of  the  other  eye,  and  the 
antagonistic  contracture  in  the  same  eye.  The  second  class  has  been 
already  described ;  those  of  the  first  do  not  come  within  the  scope  of 
this  work.  Of  the  remaining  forms,  one  of  great  importance — nys- 
tagmus— will  be  separately  described.  The  remainder  may  be  grouped 
into  five  classes. 

(1)  Associated  spusm  from  central  disease  is  not  uncommon.  Its 
character  depends  on  the  position  of  its  cause :  both  eyes  are  affected 
in  disease  of  the  hemispheres ;  one  eye  only  in  some  cases  where 
the  lesion  is  in  the  nuclei  or  the  eye  muscles.  In  a  paralysing  lesion 
of  one  hemisphere  the  eyes  deviate  towards  the  diseased  side,  but  tbe 
deviation  is  merely  due  to  tbe  unopposed  influence  of  the  opposite 
hemisphere.  An  irritating  lesion  of  one  hemisphere  causes  conjugate 
deviation  towards  the  opposite  side,  the  result  of  spasm ;  this  occurs 
also  at  the  onset  of  unilateral  convulsions,  and  is  often  associated  with 
muscular  rigidity  of  the  limbs  on  the  side  towards  which  the  eyes  are 
directed.  In  one  interesting  case,  deviation  to  the  right  was,  during 
four  months,  a  persistent  symptom  of  a  depressed  fracture  below  the 
left  parietal  eminence,  and  it  ceased  when  the  depressed  bone  was 
raised  by  trephining.* 

Since  a  lesion  in  one  side  of  the  pons  causes  a  loss  of  the  conjugate 
movement  towards  the  side  of  the  lesion,  the  muscles  being  excited 
from  structures  in  this  position  (see  p.  186),  irritating  disease  may 


•  Thompson,  •  Brain,*  April,  1883,  p.  99.  It  may  be  noted  that  the  fracture 
behind  the  region  in  wlilch  experiment  places  the  centres  for  the  lateral  movement^ 
which  is  in  front  of  the  central  convolutions  (see  p.  13).  But  the  structure  that 
overact  are  often  only  noir  a  primary  legion,  the  influence  of  which  it  esart«d  OS 
the  neighbourhood,  and  sometimes  only  in  one  direction. 
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be  expected  to  eaase  spasmodio  deviation  towards  tbat  side.  But 
such  spasm  is  seldom  observed,  apparentlj  because  the  structures  con- 
cerned are  readily  damaged  and  rendered  inactiTe*  An  acute  lesion 
which  causes  the  conjugate  paralysis  may*  however,  produce  a  dis- 
tinctly spasmodic  deviation  towards  the  opposite  side,  probably  by 
an  indirect  influence  on  the  corresponding  centre  of  the  other  side  of 
the  pons.*  Between  the  two  there  must  be  a  close  functional  relation, 
indispensable  for  their  normal  action,  and  throwing  light  on  many 
phenomena  of  disease  (see  '*  Nystagmus,*'  p.  209). 

(2)  Irregular  ijpasm  from  brain  disease, — ^In  irritating  diseases  of 
the  base  of  the  brain,  especially  in  meningitis,  spasm  occurs  in  one  or 
more  of  the  ocular  muscles,  causing  slight  irregular  deviation  of  the 
visual  axes,  comparable  to  the  variable  rigidity  that  occurs  in  the 
limbs,  and  may  change  in  seat  and  degree  from  time  to  time.  It  is 
probably  due  to  irritation  of  the  motor  nerve-trunks.  Care  must  be 
taken  not  to  mistake  for  spasm  the  deviation  from  loss  of  power  which 
is  80  common  from  the  same  cause.  In  spasm  there  is  deviation  when 
the  eyes  are  at  rest  in  the  mid-position ;  in  recent  paralysis  there  is 
not.  It  must  be  remembered  that  paralysis  and  spasm  are  often  con- 
joined.    Such  irregular  spasm  is  generally  tonic. 

Slight  irregular  spasm  of  the  ocular  muscles  sometimes  occurs  in 
chorea.  It  is  rarely  sufficient  to  be  seen,  but  causes  transient  diplopia^ 
which  may  be  thought  to  indicate  organic  brain  disease  if  the  depend- 
ence on  chorea  is  not  known.  If  patients  are  questioned  on  the 
point,  this  diplopia  will  be  found  to  be  by  no  means  rare. 

(8)  Chronic  spasm  in  individual  muscles  is  extremely  rare  apart 
from  the  secondary  deviation  already  mentioned.  In  the  best-marked 
cases  the  spasm  has  not  been  continuous,  but  has  occurred  on  certain 
movements  of  the  eyes,  sometimes  associated  with  pain.  Thus,  of 
two  cases  recorded  by  Hock,t  in  one,  as  soon  as  an  object  was  moved 
to  the  right  of  the  middle  line,  spasmodic  contraction  occurred  in  the 
right  internal  rectus  (with  great  pain),  bringing  the  eye  into  extreme 
adduction,  and  as  soon  as  the  object  was  moved  to  the  left  beyond  the 
middle  line  the  spasm  relaxed,  and  the  right  eye  moved  outwards  into 
the  fixing  position.  In  the  other  case  there  was  slight  weakness  of 
the  right  internal  rectus,  and  as  soon  as  the  object  was  moved  to  the 
left  of  the  middle  line,  spasm  in  the  left  external  rectus  moved  the 
eye  into  extreme  abduction.  The  spasm  thus  affected  the  muscle 
that  would  be  the  seat  of  secondary  deviation,  but  was  distinguished 
from  this  by  its  extreme  degree.  This  case  is  interesting  because 
the  spasm  occurred  with  sUght  left  hemiplegia,  and,  from  some 
accompanying  disturbance  of  taste,  may  have  been  due  to  disease  in 

*  Ai  In  a  euis  I  have  recorded  of  sente  tnvmfak  of  tba  right  half  of  the  pons 
(dns  to  arterial  obstruction)  which  caused  deviation  of  the  ejea  to  the  left.  It  was 
lacreaaed  from  time  to  time,  with  violent  nyatagmus  ('  Trana.  Opbth*  Boo.,'  1884^ 
F.808). 

t « WlMMf  KUnik,'  April,  1876,  p.  11& 
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the  upper  part  of  the  pom.  Sometimes  two  muBoles  actinfc  together 
are  inyolved  in  the  spasm,  as,  in  one  case,  the  superior  oblique  and 
inferior  rectus,  which  are  normally  associated  (Stilling). 

(4)  Hysterieal  Spasm, — In  hysterical  fits  the  eyes  are  usually 
directed  either  upwards  and  to  one  side,  often  so  as  to  almost  entirely 
conceal  the  cornea,  or  they  are  directed  inwards  in  strong  conver- 
gence— a  common  symptom.  They  neyer  diverge  as  they  do  in 
organic  disease.  Sometimes  the  conyergence  persists  during  the 
intervals,  and  is  then  usually  associated  with  spasm  of  accommo- 
dation. 

(5)  Pwroxysmal  Spasm, — In  con  tuI  sire  attacks  in  which  the  cob* 
Tulsion  is  unequal  on  the  two  sides,  the  eyes  constantly  deviate  (with 
the  head)  towards  the  side  most  convulsed,  and  if  the  second  side  is 
affected  in  greater  degree  after  the  first,  the  eyes  subsequently  deviate 
towards  that  side.  When  the  fit  is  over  there  may  also  be  a  deviatioa 
from  the  side  most  convulsed,  accompanying  the  transient  weakness 
common  in  that  side.  Such  spasm  is  seldom  unilateral,  but  during 
brief  attacks  of  clonic  torticollis  (in  a  child  of  eleven  months)  drawing 
the  head  to  the  right,  there  was  strong  deviation  of  the  left  eye  in  the 
same  direction.  A  single  muscle  may  be  the  seat  of  brief  spasm, 
resembling  in  miniature  an  epileptoid  seizure,  and  sometimes  attended 
with  transient  obscuration  of  consciousness.  During  the  attack  there 
is  diplopia,  and  often  giddiness  from  the  erroneous  projection.  Clonie 
spasm  in  the  orbicularis  may  occur  at  the  same  time.  Such  attacka, 
for  instance,  occurred  in  a  man  aged  forty-seven  ;  there  was  very  slight 
permauent  defect  of  power  in  the  left  external  and  both  internal 
rectu  Occasionally,  without  any  exciting  movement  of  the  eye^ 
tonic  spasm  in  the  external  rectus  would  diuw  the  left  eye  strongly 
outwards  for  about  thirty  seconds.  During  this  time  there  was  con- 
stant winking  with  both  eyelids,  which  seemed  to  the  patient  to  be 
due  to  an  effort  to  get  the  eye  right,  but  could  not  be  prevented.  The 
deviation  suddenly  ceased,  but  for  a  few  minutes  afterwards  the  left 
eyelid  was  about  one  twelfth  of  an  inch  lower  than  the  other,  and  then 
both  were  alike.  There  was  no  history  of  venereal  disease,  and  syphilis 
was  for  other  reasons  very  improbable. 

Another  patient,  aged  thirty-six,  also  without  histotj  of  syfdiilis^ 
suffered  from  frequent  attacks  (lasting  only  a  few  seconds),  two  of 
which  I  witnessed.  There  was  a  sudden  sensation  of  heat,  spreading 
from  the  left  inner  canthus  and  extending  over  the  eye  and  temple^ 
accompanied  with  impairment  of  sight  of  both  eyes,  varying  from  slight 
dimness  to  absolute  los8  of  sight,  and  with  abduction  of  the  left  e;ye 
from  mid-position  to  about  halfway  to  the  outer  canthua,  the  rig^ 
eye  being  still.  If  walking,  he  deviated  to  the  left  during  the  attack, 
probably  from  erroneous  projection  of  the  left  field.  In  the  intervals, 
movements  of  the  eyes  were  perfectly  normal.  The  attacks  consisted 
of  tonic  and  then  clonic  spasm,  and  resembled  perfectly  miniature 
epileptic  convulsions.     Some  years  later  this  spasm  had  ceased«  but 
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tk  patient  presenied  complete  internal  and  partial  external  ophthal- 
moplepa,  clearlj  due  to  nuclear  degeneration. 

Ntraoicus. — Bhjthmical  moyements  of  the  eyes,  involuntary, 
freqaeDt.  nsuallj  bilateral  and  similar  in  each  eje,  produced  by 
altenatiDg  contractions  in  opposing  muscles,  are  termed  '^njstag- 
mm."  Two  forms  must  be  distinguished :  (a)  that  in  which  slight 
moTement  is  associated  with  weakness  of  the  muscles,  and  occurs  only 
vhoD  the  weak  muscles  are  put  in  action ;  (h)  that  in  which  the 
mofement  goes  on  continuously  in  all  positions  or  only  in  some,  with 
•r  without  loss  of  power,  but  more  than  the  mere  tremor  of  weakness. 
Only  the  second  form  is  here  considered.  Among  its  causes  the  fol- 
lowing sie  the  chief : 

(1)  Local  affections  of  the  eyes  which  interfere  with  sight,  but  haye 
10  other  character  in  common, — opacities  of  cornea  or  lens,  and  iuflam- 
Mtions  or  degenerations  of  retina  and  choroid.  It  scarcely  ever  results 
IroiB  nmple  errors  of  refraction,  however  considerable.  These  eye  dis- 
CMci  cause  nystagmus  chiefly  when  they  occur  in  infimcy  or  early 
AildhoocL  NcTertheless  it  is  doubtful  whether  nystagmoi  results 
from  blindness  which  is  actually  congenital,  although  slow  rolling 
■orements  of  the  eyes  are  observed  in  such  cases.  In  adult  life 
oenlar  disease  alone  rarely  causes  nystagmus,  but  it  certainly  aids  the 
inelopment  of  nystagmus  due  to  other  causes. 

(2)  In  albinism  this  condition  is  very  common* 

(8)  It  occurs  in  miners,  chiefly  in  those  who  work  in  coal-minee» 
^  who  use  the  pick  in  a  stooping  or  lying  posture,  in  which  the 
*7<*  M  habitually  turned  to  one  side.  It  is  also  far  more  frequent 
*^  the  dim  safety-lamp  is  used  than  in  mines  which  can  be 
^rked  with  brighter  naked  lights.  Thia  form  has  been  admirably 
'"^^gated  and  elucidated  by  SnelL 

(^)  It  occurs  in  diseases  of  the  nervous  system  of  the  most  waried 
'^  Ud  character,  especially  in  degenerative  affections  of  most  forms, 
^  iometimes  accompanies  the  chronic  stage  of  acute  maladies,  such 
**  dinemiDated  myelitis.  It  is  usually  conspicuous  in  insular  sclerosis 
^  tiao  in  hereditary  ataxy,  but  not  in  ordinary  locomotor  ataxy, 
^/^ther  diseases  attended  with  tremor  it  is  rare.  In  paralysis 
'ptani  it  is  never  met  with— a  curious  fact,  considering  how  closely 
^  ^temating  moTement  of  nystagmus  resembles  that  of  shaking 
'^*  It  occurs  in  many  diseases  of  the  brain,  diffuse  and  focal ; 
''^'^itisv  meningeal  hseraorrhage,  thromboses  in  sinuses,  and  in 
f^  of  tumour,  haemorrhage,  and  softening  in  various  situations.  It 
*  eommon  in  tumours  of  the  cerebellum,  but  the  most  intense 
'^7'^mus  I  have  seen  was  due  to  a  tumour  in  the  right  optic 
^*^^^oa  I  hare  also  known  it  to  occur  in  disease  of  one  side  of  the 
P^^  (arterial  occlusion  causing  local  anaemia,  fatal  before  softening 
^Id  oo(*Qr) ;  the  quick  movement  was  from  the  side  of  the  lesion, 
^  there  was  associated  paUy  of  the  lateral  movement  towards  the 
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diseased  side.  In  an  analogous  case,  seen  only  daring  life,  a  cliTonic 
lesion,  evidently  on  the  right  side  of  the  pons,  caused  partial  palsy  of 
the  right  fifth  nerve,*  and  loss  of  the  movement  of  both  eyes  to  the 
light.  An  attempted  movement  to  the  right  produced  no  nystagmus, 
but  when  the  eyes  were  moved  to  the  left  this  at  once  set  in,  the 
quick  motion  being  in  that  direction.  Nystagmus  often  occurs  in 
cases  of  degenerative  disease  of  the  spinal  cord  and  brain,  in  which 
there  is  no  evidence  of  a  focal  lesion. 

The  movement  is  usually  bilateral ;  very  rarely  it  affects  one  eye 
only.  Horizontal  (lateral)  movement  is  the  most  common  ;  next  a 
xotatoiy  motion;  vertical  movement  when  the  eyes  are  directed 
upwards  will  be  found  far  from  rare,  if  looked  for,  but  is  seldom 
continuous  when  the  eyes  are  at  rest ;  one-sided  nystagmus  has  been 
said  to  be  generally  vertical.  Botatory  nystagmus  may  occur  only 
when  the  eyes  are  moved  in  a  certain  direction.  Its  oharacter  may 
show  clearly  its  sources ;  e.  ^.  in  one  case  the  quick  movements  were 
manifestly  due  to  the  superior  oblique.  I  have  once  seen  the  motion 
limited  to  the  internal  recti  and  the  mid-position,  ceasing,  or  almost 
ceasing,  on  lateral  movements.  It  was  a  case  of  tumour  of  the  right 
optic  thalamus,  which  might  have  pressed  on  the  corpora  quadri- 
gemina.  It  probably  did  so,  since  the  upward  movement  and  right 
external  rectus  were  enfeebled.  The  extent  of  the  movement  in 
nystagmus  varies  from  one  to  ten  millimetres ;  from  two  to  four  milli- 
metres is  the  common  range.  Occasionally*  when  it  is  too  slight  to 
be  seen  with  the  naked  eye,  it  may  be  observed  with  the  ophthalmo- 
Mcope  when  the  fundus  is  examined.  The  frequency  is  usually  from 
60  to  200  separate  movements  (i.  s.  in  the  same  direction)  per  minute ; 
rarely  it  is  slower  than  60;  occasionally  it  is  too  frequent  to  be 
counted.  The  rhythm  is  usually  regular;  in  some  cases  there  are 
slight  variations  in  frequency  from  time  to  time.  If  there  is  slow 
nystagmus  when  the  eyes  are  at  rest,  the  oscillations  often  become 
more  frequent  when  the  eyes  are  moved.  The  alternating  movements 
are  not  equally  quick;  there  is  a  sudden  rapid  movement  in  one 
direction  and  slow  return.  In  describing  nystagmus,  it  is  said  to  be 
to  the  side  towards  which  the  movement  is  most  rapid.  In  many 
continuous  cases  the  quick  movement  is  in  the  direction  in  which  the 
nystagmus  is  most  energetic  on  voluntary  movement. 

The  symptom  may  be  constant,  or  it  may  occur  only  when  the  eyes 
are  moved  in  a  certain  direction,  sideways,  upwards,  or  downwards. 
In  the  second  form  it  is  often  associated  with  weakness  of  the 
muscles,  to  which  it  may  bo  due.  Yery  rarely  there  is  a  slight  move- 
ment of  the  head,  corresponding  to  that  of  the  eyes  in  time  and  in 
direction,  or  in  the  opposite  direction  to  that  of  the  eyes.t    All  forms 

*  Chiefly  of  the  motor  diTUion,  accompanied  by  flight  parmlyfis  of  all  parte  of 
the  right  tide  of  the  face,  conetant  blinking  of  left  eyelidi,  not  of  the  rigbt,  and 
vertigo,  objective  and  subjectiTe,  to  the  left. 

t  In  a  caee  lately  under  my  caro,  with  fymptome  of  cerebellar  tumour  and  lateral 
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eetse  during  sleep.  .In  cases  that  date  from  infancy  the  patient  is 
Derer  conscious  of  the  movement,  nor  is  there  any  apparent  moye- 
meot  of  objects ;  in  cases  which  commence  in  later  life  there  some- 
times is  an  apparent  movement  of  objects ;  more  frequently  there  is 
not  The  apparent  movement  of  objects  is  generally  in  the  direction 
of  the  quick  movement  of  the  nystagmus.  Barely  there  is  a  move- 
neot  of  the  upper  lid  synchronous  with  that  of  the  eye ;  this  associa- 
tion wx^urs  chiefly  when  the  nystagmus  is  vertical,  but  I  have  seen  it 
once  when  the  movement  was  horizontal.  In  vertical  nystagmus 
there  is  often  a  slight  movement  of  the  lid  communicated  to  it  from 
the  eve,  which  must  be  carefully  distinguished  from  the  actual 
«pasm  of  the  lid. 

The  nystagmus  of  miners  presents  considerable  variations  in 
different  cases.  Any  form  of  movement  may  be  met  with,  and  it  may 
oeenr  in  all  or  only  in  one  position  of  the  eyes.  It  often  occurs  only 
in  the  recumbent  posture,  such  as  the  miner  assumes  in  his  work,  and 
Biay  oeuse  when  he  is  upright.* 

The  physiological  pathology  of  nystagmus  is  still  to  a  large  extent 
obscure.     The  perfect  bilateral  symmetry  of  the  movement,  con- 
spicuous in  the  vast  majority  of  cases,  indicates  its  central  origin, 
tad  is  opposed  to  the   simple   but  inadequate  explanation  which 
^^ciiltes  it  to  muscular  fatigue.    Why  the  steady  tonic  contraction  of 
health  should  be  broken  into  clonic  contraction  no  one  has  yet  been 
^le  to  say ;  but  the  physiological  associations  of  the  ocular  move- 
^^nts  enable  us  to  understand  something  of  the  influences  that  pro- 
^^oe  it.    We  may  take  as  the  simplest  form  that  in  which  the  move- 
^^nt  is  lateral.    For  lateral  movement  of  the  eyes,  there  is  a  separate 
^^>^tre  in  the  pons  on  the  side  towards  which  the  movement  takes 
Pl^^    The  movement  of  lateral  nystagmus,  like  that  of  health, 
^u«t  he  directly  produced  from  this  centre.    Every  normal  movement 
^>olfes  the  activity  of  the  centre,  and  also  a  lessened  action  of  that 
^^  the  other  side,  causing  relaxation  of  the  antagonists,  and  this  is 
^^Uowed  by  increased  activity,  so  as  to  bring  the  ejes  back  to  the 
Middle  line.f    Hence  there  must  be  a  mutual  connection  between  the 
^^UctionaJ  states  of  the  antagonistic  centres  on  the  two  sides,  and  this 
P'^haUy  underlies  the  alternation  of  movement  in  nystagmus.    It  is 
I^ix>haUe  that  the  intermittence  is  due  to  a  derangement  of  their 
'ut^etion,  necessarily  produced  whenever  the  eyeballs  are  the  seat  of 
*P%sai«    If  so,  the  oscillations  may  be  neglected  in  considering  the 

'Sr«tafmiiftt  the  phmrjnz  and  Imrjnz  were  the  teat  of  aimilar  movement;  that  in  the 
^^^^ryiu  wae  hoiiiontal,  towardf  the  middle  line ;  in  the  larynx  there  was  a  sinii'ar 
'^^^iil  movement  of  the  arytenoid  cartilagee.  The  rate  of  the  movement  was  the 
"^"^  M  in  the  ocular  muscles,  180  per  minute  (Spencer,  '  Lancet,'  1886,  vol.  ii, 

*  See  So^,  "Trans.  Oph.  Soc,'  voL  iv,  p.  315. 

t  Tbat  mere  elastieity  brings  the  eyes  hack  seems  improhahle  from  what  we  know 
^  the  ralaUd  contrmetion  of  antai^onists  elsewhere.  Moreover  any  soch  actioQ 
^lynds  OB  moseular  tone,  and  Se  absent  in  the  atonic  palsy  of  total  nerve 

TOL.  n.  14 
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relations  of  tbe  symptom.  Their  origin  constitutes  a  separate  problem 
common  to  all  forms,  and  distinct  from  that  of  its  causation. 

The  relations  of  nystagmus  are  extensive.  The  nuclear  centres  an 
acted  on  by  centripetal  impressions  as  well  as  by  the  will.  They  are 
influenced  by  visual  impressions  to  a  degree  which  we  can  only 
discern  indirectly  (since  the  process  does  not  enter  into  the  region  of 
consciousness)  by  considering  how  accurately  and  yet  how  easily  we 
can  follow  with  the  eye  a  swiftly  moving  object.  This  ability  is 
apparently  acquired.  The  newly  bom  child  never  "  fixes  "  an  object, 
never  follows  a  light,  however  brilliant.  Not  until  later  is  there 
established  the  functional  relation  of  the  motor  centres  to  the  visual 
impression,  in  what  is  essentially  a  reflex  process,*  and  for  this  to 
be  normally  developed  it  is  apparently  necessary  that  the  stimulation 
of  the  optic  nerve  should  correspond  to  the  average  degree  and 
character.  Hence  it  is  intelligible  that  if  this  visual  control  is 
partially  but  not  perfectly  established  (in  consequence  of  early 
ocular  disease  lessening  vision)  the  action  of  the  motor  centres 
should  be  abnormal.  Hence,  too,  we  can  understand  that  imperfect 
ocular  guidance  (as  the  bad  light  of  the  safety-lamp)  may  aid  other 
causes  in  developing  derangement  in  later  life.  In  albinism  the 
early  visual  impressions  may  err  on  the  side  of  painful  and  disturbing 
excess,  from  the  absence  of  the  pigment  of  the  eye. 

Again,  the  ocular  motor  centres  must  be  acted  on  by,  as  they  cer- 
tainly act  on,  the  equilibrial  centres.  These  are  guided  by  the 
innervation  of  the  eyeball  muscles.  Thus  these  muscles  will  be 
brought  indirectly  under  the  influence  of  the  semicircular  canals. 
Nystagmus  can  be  induced  in  health  by  rotation  of  the  body 
(Donders) ;  quick  movements  of  the  eyes  occur  in  the  direction  in 
which  the  body  has  rotated,  and  there  is  a  slower  return.  The  quick 
movements  occur  towards  the  side  on  which  the  horizontal  semi- 
circular canal  has  been  subjected  to  increased  pressure  by  the  rota- 
tion. In  chronic  otitis,  pressure  on  the  ear  has  been  often  obeenred  to 
cause  a  nystagmus  precisely  similar,  ceasing  with  the  pressure ;  t  it 
is  usually  lateral,  but  sometimes  rotatory.    Vertigo  always  attends 

*  I  recorded  some  jemn  ago  ('  Brain,'  vol.  ii)  a  case  in  which  the  reflex  ftiatioa  ef 
the  eyes  was  brought  into  salience  by  disease.  If  tbe  patient,  looking  at  one  dfajeel» 
was  told  to  look  at  another  at  some  lateral  distance  from  the  (Lnt,  his  head  was 
instantly  tomed  in  the  direction  of  the  second  object,  bat  the  eyes  remained  fixed 
on  tbe  first  by  a  movement  as  rapid  as  that  of  tbe  bead,  bat  in  the  opposite  diree- 
tion,  and  then  they  were  slowly  moved  into  tbe  position  corresponding  to  the  aeeond 
object.    Tbe  patient  was  in  the  last  stage  of  progressive  moscalar  atrophy. 

t  Schwalbach,  Hughlings  Jackson,  Pflfiger  (attempt  to  extract  a  polypos). 
Injections  into  the  ear  sometimes  excite  it.  Movements  are  also  rdated  to  tnis 
auditory  impressions,  at  least  in  so  far  as  rhythm  is  concerned,  as  masical  "  marches  ** 
illustrate.  In  peculiar  iiysteroid  states,  HogySs  has  found  that  nystagmus  eoold 
be  produced  by  bringing  a  vibrating  tuning-fork  near  the  ear,  and  that  the  moire- 
mentti  varied  with  the  rapidity  of  tbe  vibrations.  He  was  also  able  to  cause 
nystagmus  by  other  sensory  impressions  (' Orvosi-Hetilap/  1886,  and  'Cent.  f. 
Nervenh./  p.  526). 
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it;  a  motor  sensation  which,  if  intense,  goes  on  to  moTement  in 
which  the  ejes  and  head  lead  the  way.  Hence  inyoinntarj  moTement 
of  the  ejes  is  not  surprising,  the  cause  of  the  intemiittence  being,  as 
already  stated,  a  separate  problem.  In  the  nystagmus  of  miners, 
vhich  may  occur  only  in  the  recumbent  posture,  we  may  also  trace,  as 
one  factor,  an  influence  of  the  equilibrial  centre  (and  probably  of  the 
eanal  impressions)  on  the  centre  for  the  movement  of  the  eyes. 

The  wide  Tariation  in  the  position  of  organic  disease  that  may  causa 
nystagmus  is  scarcely  surprising  when  we  consider  how  wideandvarious 
must  be  the  total  connections  of  the  functions  of  Tision,  of  moyement 
of  the  eyes,  and  of  the  maintenance  of  equilibrium ;  and  that  we  can 
trace  a  connection  between  nystagmus  and  the  derangement  of  each 
of  these,  including  some  causes  of  vertigo.  But  it  is  also  common  in 
▼arions  d^enerative  diseases  in  wbich  we  cannot  trace  its  source, 
but  which  show  how  easily  deranged  must  be  the  mechanism  by  which 
in  health  the  muscular  contractions  are  kept  uniform.  It  would 
eren  seem  as  if  the  nuclear  centres  have  &  tendency  to  rhythmical  or 
intermittent  action,  which  is  normally  counteracted,  possibly  by  the 
influence  of  the  corresponding  centres  on  the  other  side.  When 
deranged,  spasm  that  would  be  continuous  in  the  limbs  becomes 
intermittent  in  the  eyes.  This  view  is  suggested  by  the  case  of  arterial 
obstruction  in  the  pons  already  mentioned.  Nystagmus  was  clearly 
due  to  the  over-action  of  the  centres  on  the  undamaged  side,  under  the 
influence  of  loss  of  function  of  those  on  the  other.*  But  this  part  of 
the  subject  needs  far  more  systematic  study  than  it  has  yet  received. 

The  practical  significance  of  nystagmus  in  diagnosis  is  extremely 
great,  not  from  any  distinct  indication  of  the  seat  or  precise  nature 
of  the  disease,  but  because  it  shows  the  presence  of  more  than  merely 
functional  disturbance.  It  is  often  marked  at  the  early  stage  of 
degenerative  disease  when  other  symptoms  are  equivocal,  and  a 
search  for  it  should  never  be  omitted,  and  should  always  include  the 
upward  movement  of  the  eyes.  It  may  be  trusted  without  hesitation, 
and  preventa  a  mistake  in  diagnosis  in  a  very  large  number  of  casetf. 

Spatm  of  the  hvaior  is  occasionally  met  with  as  an  isolated 
symptom,  and  also  as  one  of  the  features  of  exophthalmic  goitre. 
The  isolated  form  (sometimes  termed  lagaphthalmot,  or  **  hare-eye  **) 
is  usually  due  to  some  inhibitoiy  irritation  in  the  region  of  the  fifth 
nerve.  Late  in  life  it  may  come  on  as  an  independent  affection, 
analogous  to  other  muscular  spasms,  as  torticollis  and  facial  spasm. 
The  contraction  is  usually  tonic,  an  excessive  degree  of  the  normal 

*  In  eontinooiis  contraction  the  mnieular  flbrei  oootnct  alternately;  in  donna 
all  Mcm  to  contract  together,  and  the  contraction  ia  brief  bat  renewed.  Sncb  a 
^MMpgyyn  brief  contraction  would  explain  the  intermiasiona  of  nyatagmua,  the  oppo* 
ncnta  being  alwaya  ready  to  contract  when  the  original  action  ceaaea.  Tbia  readineea 
preventa  the  aaaumption  that  the  common  action  of  all  the  ftbrea  ia  doe  to  any  other 
caote  than  the  condition  of  the  centre  of  the  acting  muaclea. 
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tonio  contraction  of  the  levator  which  keeps  the  eyelid  raised ;  the 
muscle  is  imperfectly  relaxed  when  the  eye  is  directed  downwards  or 
the  lids  are  closed.  Hence  the  eyelid  is  a  little  higher  than  the  other 
when  the  eyes  are  directed  straight  forwards ;  and  on  looking  down, 
the  lid  does  not  descend,  so  that  a  wide  extent  of  sclerotic  is  exposed 
ahoTe  the  cornea.  When  the  lids  are  closed,  the  npper  lid  may  be 
brought  down  by  the  orbicularis,  but  not  to  the  same  extent  as  on  the 
other  side,  and  hence  the  lids  do  not  descend  equally.  The  exposure 
of  the  sclerotic  above  the  cornea  gives  the  impression  of  slight  pro- 
minence of  the  ball.  A  long-continued  spasm  in  the  levator  seems, 
indeed,  to  cause  the  eyeball  to  be  actually  a  little  more  prominent 
than  the  other,  in  consequence  of  the  origin  of  the  levator  being  below 
the  level  of  the  npper  part  of  the  ejeball;  but  the  apparent  pro- 
minence  due  to  the  exposure  of  the  sclerotic  is  much  greater  than  the 
real  prominence.  The  retraction  of  the  upper  lid  may  cause  a  slightly 
greater  fulness  of  its  tissues  than  exists  on  the  other  side.  Unless  the 
affection  is  due  to  removable  irritation  of  the  fifth  nerve  it  is  extremely 
obstinate. 

Clonic  spasm  is  also  rare.  It  occurred  from  time  to  time  in  the 
case  of  reflex  ptosis  mentioned  on  p.  200.  A  very  singular  case  of  oon* 
genital  spasm  of  the  levator  was  exhibited  at  the  Ophtbalmological 
Society  by  Mr.  Marcus  Gunn.  There  was  slight  ptosis  and  slight 
myosis  on  one  side,  and  the  eyelid  was  raised  by  slight  contraction  of 
the  levator  whenever  the  external  pterygoid  of  the  same  side  was  pat 
in  action.* 

Spasmodic  elevation  of  the  npper  eyelid  also  occnrs  from  irritation 
of  the  cervical  sympathetic.  We  have  seen  that  this  nerve  supplies 
the  plain  muscular  fibres  of  the  orbit,  which  are  indirectly  connected 
with  the  eyelids ;  and  that,  as  their  paralysis  may  cause  slight  drooping 
of  the  lid,  so  their  stimulation  may  produce  slight  elevation.  It  is 
probable  that  this  spasm  is  the  cause  of  the  increase  in  the  normal 
elevation,  and  of  the  defective  descent  of  the  lid  in  looking  down,  in 
many  cases  of  exophthalmic  goitre  (Graves'  disease).  But  this  form 
will  be  considered  in  the  account  of  that  disease.  I  have  once  seen  a 
similar  slight  retraction  and  defective  descent,  on  the  left  side  only,  in 
a  girl  of  seventeen,  who  had  distinct  myxoedematous  swelling  of  the 
breasts,  neck,  and  face,  bilateral,  but  not  elsewhere,  and  with  no  sym- 
ptom of  Graves'  disease,  and  also,  as  a  transient  symptom  on  one  side 
only  (after  anxietj),  associated  with  cardio- thyroid  disturbance  so 
slight  that  alone  it  would  scarcely  have  been  noticed.  Similar  spasm 
is  said  to  have  been  met  with  in  pregnancy  as  a  reflex  symptom. 

*  « Ophthalmological  Transactions,'  vol.  iii,  p.  288.  Af  one  of  a  eommittaa 
appointed  to  report  on  the  case,  I  had  an  opportunity  of  carefully  examining  it 
The  simplest  explanation  for  the  condition  seemed  to  be  that  some  of  the  le?Blor 
fibres  of  the  third  nerve  arose  from  the  motor  nudent  of  the  fifth  nerre.  The  tmall 
nie  of  the  pnpil  mig^ht  be  due  to  the  influence  of  those  cells  of  the  third 
nucleus  which  ought  to  have  been,  but  were  not,  connected  with  the  leTitor. 
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Treaimeni. — Little  can  be  done  for  the  treatment  of  these  ocular 
spasms  beyond  the  removal  of  their  cause  as  far  as  this  can  be 
effected.  Hock's  second  case  was  apparently  cured  by  specific  reme- 
dies, his  first  case  by  tenotomy.  Hysterical  convergence  can  generally 
be  removed  by  a  small  blister  to  each  temple,  if  the  potent  influence  of 
neglect  is  ineffective.  The  paroxysmal  epileptoid  form  of  ocular  spasm 
is  very  obstinate.  Bromides  have  little  influence  upon  it,  and  tonics 
do  more  g^od  than  sedatives.  Counter-irritation  to  the  temple  some- 
times seems  to  produce  a  beneficial  effect. 

In  the  treatment  of  nystagmus,  the  improvement  of  vision,  if  this 
is  defective,  and  the  removal  of  any  cause  that  can  be  discovered,  are 
the  chief  measures.  The  form  that  occurs  in  miners  needs,  as  a  rule,  a 
change  of  occupation,  or  at  least  of  habitual  position,  so  as  to  relieve 
the  eyes  from  this  postural  strain,  together  with  an  improvement  in 
the  light  by  which  the  work  is  done.  For  other  forms  very  little  can 
be  effected.  The  application  of  a  feeble  voltaic  current,  from  the 
mastoid  process  to  iJie  closed  eyelids,  was  recommended  by  Svetlin, 
but  has  failed  in  the  hands  of  others.  But  the  symptom,  in  man^ 
eases,  scarcely  calls  for  treatment. 

Spasm  of  the  levator  is  a  most  intractable  affection,  unless  there  >^ 
irritation  of  the  fifth  nerve  or  any  other  cause  which  can  be  removed. 
When  no  cause  can  be  traced,  the  most  varied  treatment  by  counter- 
irritation,  sedatives,  and  electricity  usually  fails.  Associated  with 
any  symptoms  of  exophthalmic  goitre,  the  treatment  is  that  of  the 
latter  disease. 


THE  FIFTH  NERVE. 

The  fifth  nerve,  it  wiU  be  remembered,  has  an  extensive  deep  origin, 
not  only  from  the  middle  nucleus  at  the  level  of  its  surface  attach- 
ment, but  also  by  an  upper  root  of  descending  fibres  from  beneath 
the  corpora  quadrigemina,  and  by  a  lower  root  of  ascending  fibres 
from  a  tract  of  grey  matter  which  extends  into  the  medulla  oblongata 
(see  p.  50),  continuous  with  that  from  which  the  posterior  cervical 
roots  arise.  The  cutaneous  distribution  of  the  fifth  nerve  is  con- 
tinuous, on  the  head  and  neck,  with  these  cervical  roots,  and  the 
nuclear  grey  matter  similarly  continuous.  This  enables  us  to  under- 
stand the  radiation  of  pain  from  one  nerve  region  to  the  other.  The 
nucleus  of  the  motor  root  is  at  the  level  of  the  origin  of  the  nerve 
from  the  pons.  The  Gusserian  ganglion  lies  in  a  hollow  on  the  petrous 
part  of  the  temporal  bone,  and  thence  the  three  divisions  pass  from 
the  cranial  cavity,  the  first  by  the  sphenoidal  fissure  to  the  orbit, 
the  second  by  the  foramen  ovale,  and  the  third  by  the  foramen 
lotundum,  of  the  sphenoid  bone  to  the  spheno-maxillary  fossa.     The 
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first  part  supplies  tbe  skin  of  the  forehead  and  anterior  part  of  tbe 
hairy  scalp,  the  upper  eyelid,  and  the  bridge  and  tip  of  the  nose ;  tlie 
second  jpart,  the  lower  eyelid,  cheek,  anterior  part  of  the  temples,  aide 
of  tbe  nose,  upper  lip,  upper  teetb,  and  upper  part  of  phaiynXt 
tonsils,  soft  palate,  and  uvula  and  roof  of  mouth ;  tbe  Ihird  pari 
supplies  tbe  rest  of  tbe  temple,  the  anterior  and  upper  part  of  the 
ear,  tbe  auditory  meatus,  the  lower  part  of  the  cheek  adjacent  to  tbe 
month,  the  lower  lip,  chin,  lower  teeth  and  gums,  and  the  tongue,  part 
of  the  mucous  membrane  of  tbe  moutb,  and  the  salivary  glands.  The 
iunction  of  taste  in  the  anterior  part  of  the  tongue  is  subsenred  bj 
the  lingual  branch  of  the  tbird  division,  but  the  fibres  pass  from  this 
to  the  facial  nerve,  and  thence  to  the  spbeno-palatine  ganglion  and 
the  second  division,  as  will  be  explained  immediately.  The  motor 
part  supplies  tbe  muscles  of  the  lower  jaw,  temporal,  masseter  and 
pterygoid,  tbe  mylohyoid,  and  the  posterior  belly  of  tbe  digastrio. 

The  connections  of  tbe  fifth  nerve  are  numerous,  and  some  of  them 
are  of  considerable  importance.  Tbe  first  part  receives,  at  the 
Gasserian  ganglion,  fibres  from  the  sympathetic,  which  pass  with  it  to 
the  eye,  and  are  tbe  fibres  that  innervate  the  radiating  muscle  of  tba 
iris.  The  second  part  gives  off,  from  the  spheno-palatine  ganglkm, 
the  Vidian  nerve,  which  (after  a  connection  with  the  tympanic  brsnch 
of  tbe  glosso- pharyngeal)  joins  the  facial.  It  is  <^led  the  large 
superficial  petrosal,  after  it  has  given  off  a  branch  to  the  sympathetic 
Tbe  lingual  branch  of  the  third  part  gives  off  the  chorda  Ijmpani, 
wbich  joins  tbe  facial  in  tbe  Fallopian  canal,  a  little  below  its  junction 
with  the  large  petrosal  (Vidian).  There  is  strong  reason  to  beliere 
that  most  of  tbe  fibres  of  the  chorda  tympani  pass  into  the  petrosal 
(Vidian),  and  thus  reach  the  spbeno-palatine  ganglion  and  the  second 
part  of  tbe  fifth  nerve.  These  fibres  not  only  conduct  taste  imprea* 
sions  from  the  front  of  tbe  tongue,  but  perhaps  also  subserve  some 
tactile  sensibility,  since  this  has  been  lowered  by  disease  of  the 
chorda  tympani.  Lastly,  the  otic  ganglion  of  tbe  third  part  gives 
off  tbe  small  superficial  petrosal  nerve,  which  is  connected  with  the 
facial  neiTe  where  tbe  Vidian  joins  it,  and  ends  in  the  tynipaaic 
branch  of  the  glosso-pbaryngeaL 

Pabaltsis  or  thb  Fifth  Nbbtb. 

Causes. — The  course  of  the  fifth  nenre  renders  it  liable  to  damage 
from  disease  in  various  situations,  but  its  deep  position  protects  it 
from  some  influences  to  which  nerve-trunks  of  superficial  course  axe 
ex[)Osed,  such  as  rheumatic  neuritis,  wbich  is  as  rare  in  the  fifth  as 
it  is  coiniuon  in  the  facial  nerve.  The  chief  causes  of  damage  are  the 
following : 

(1 )  Disease  within  tbe  pons,  especially  focal  lesions,  luemorrhage^ 
softening,  tumours,  and  sometimes  an  islet  of  sclerosis  at  the  level  of 
tbe  crigin  of  tbe  nerve,  damaging  either  the  root-fibres  or  the  nuclei. 
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The  most  considerable  Bymptoms  are  produced  bj  damage  to  the 
root-fibres.  The  nuclear  origin  of  the  sensory  fibres  is  so  extensive 
that  disease  never  affects  more  than  a  portion  of  it.  Degenerative 
disease  is  rare ;  the  motor  nucleus  usually  escapes  even  in  wide-spread 
nuclear  degeneration. 

(2)  The  nerve  is  often  damaged  by  disease  at  the  base  of  the  brain« 
by  tumours,  chronic  meningitis,  especially  of  syphilitic  nature,  and 
caries  of  the  bone.  It  is  liable  to  suffer  in  disease  of  either  the  posterior 
or  middle  fossa,  or  of  the  petrous  bone  between  the  two.  Inflamma- 
tion may  affect  the  root,  primary,  or  secondary  to  a  slowly  growing 
tumour,  and  the  resulting  symptoms,  in  the  lutter  rase,  may  subside 
until  renewed  by  pressure. 

(8)  Each  division  of  the  nerve  has  a  course  that  exposes  it  to 
special  lesions :  the  first,  in  the  wall  of  the  cavernous  sinus,  may  be 
damaged  by  growths  in  the  pituitary  region,  or  aneurism  of  the 
internal  carotid,  and  within  the  orbit  it  may  suffer  from  growths  or 
inAammation,  such  as  orbital  cellulitis;  the  second  and  third  pass 
into  the  spheno- maxillary  fossa,  which  is  often  inyaded  by  tumours 
£rom  the  parotid  region  and  adjacent  boi.es. 

(4)  Traumatic  injury,  especially  punctured  and  bullet  wounds, 
through  the  mouth  and  nose.  On  the  other  hand,  the  nerve  is  rarely 
damaged  in  fracture  of  the  skull. 

(5)  While  secondary  neuritis  is  common,  arising  by  extension 
from  bone  or  membranes,  primary  neuritis  is  rare,  although  now  and 
then  it  is  excited  by  cold,  with  or  without  a  like  affection  of  other 
eraaiai  nerves,  as  the  facial  {q,  v.).  It  may  be  predisposed  to  by 
^uU  or  caused  by  syphilis.  Any  part  of  the  nerve  may  be  thus 
damaged,  and  even  the  root  may  be  inflamed  through  cold.  A  gouty 
nuui  droTe  forty  miles  in  a  cold  wind,  and  towards  the  end  of  the 
drive  had  transient  double  vision.  Two  days  later  the  left  fifth 
nerre  became  paralysed.  In  a  case  recorded  by  Ziehl*  the  neuritis 
mppareutly  extended  from  the  foramen  ovale  to  below  the  junction 
with  the  chorda  tympauL  The  peculiar  neuritis  that  seems  to  be  the 
cause  of  herpes  soster  is  frequent  in  this  nerve,  but  must  be  dis« 
tingnished  from  the  ordinary  form  of  inflammation.  Interstitial 
searitis  has  been  found  in  hemiatrophy  of  the  face  (Mendel,  &o.). 

STMProMS. — (a)  8en9ory  Portion. — The  chief  symptom  of  an  affec- 
tion  of  the  fifth  or  of  its  branches  is  loss  of  sensation  in  the  region  of 
the  skin  supplied  by  it,  universal  in  severe  disease  of  the  trunk  of  the 
nerre,  or  when  all  three  branches  are  damaged  by  a  growth  in  the 
middle  fossa  of  the  base,  but  in  disease  of  the  branches  limited  to 
iireas  supplied  by  them.  The  loss  of  sensation  is  commonly  preceded 
bj  symptoms  of  irritation,  sharp,  darting,  burning  pains  referred  to 
the  region  of  its  distribution,  closely  resembling  those  of  neuralgia, 

•  •  Virchow*t  Archiv.'  117, 1889. 
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and  ofteu  accompanied  by  tender  points  in  tbe  coarse  of  the  nerres. 
There  may  he  increased  sensitiveness,  especially  to  pain.  The  dura- 
tion of  the  stage  of  simple  irritation  varies  according  to  the  qaick 
or  slow  progress  of  the  disease;  sometimes  it  is  absent,  and  the 
ansBsthesia  is  the  first  symptom.  Tactile  sensibility  is  usually  lost 
first,  and  there  is  often  sensitiveness  to  pain,  when  a  touch  cannot  be 
felt.  Ultimately  both  are  lost.  The  muscles  of  the  face  are  insensi- 
tive, but  are  not  weakened,  although  the  movements  of  the  face  have 
been  observed  to  be  a  little  slower  than  normal,  apparently  from 
defective  sensation.  The  mucous  membranes,  as  well  as  the  skin, 
become  insensitive.  The  conjunctiva  can  be  touched  and  even 
pricked  without  discomfort  or  reflex  action.  The  mucous  membrane 
of  the  nose  can  no  longer  be  irritated  by  snuff  or  ammonia.  Odours 
can  at  first  be  perceived  perfectly ;  after  a  time  the  sense  of  smell  is 
blunted,  in  consequence  of  the  dryness  of  the  mucous  membrane  and 
secondary  changes  in  its  epithelial  tissues.  The  ansesthesia  extends 
over  the  mucous  membrane  of  the  lips,  mouth,  and  tongue,  up  to  the 
middle  line.  When  the  patient  drinks,  the  cup,  felt  only  on  the  un- 
affected side,  may  seem  broken.  Food  is  not  chewed  on  the  para- 
lysed side  because  it  cannot  be  felt,  or  because  the  muscles  of 
mastication  are  weakened.  Hence,  iur  accumulates  on  the  ahsesthetic 
half  of  the  tongue :  this  accumulation  has  been  ascribed  to  defective 
innervation,  but  it  is  common  in  all  conditions  which  lead  to  one- 
sided chewing,  and  is  probably  merely  due  to  the  fact  that  the  food 
no  longer  removes  the  epithelium.  In  some  cases,  at  least,  the  back 
of  the  tongue,  the  anterior  arches  and  the  palate,  soft  as  well  as  hard, 
are  insensitive.  In  other  cases,  in  which  the  extent  of  the  cutaneous 
ansBsthesia  suggests  disease  of  the  whole  of  the  fifth  nerve,  the  loss  of 
seusibiiity  is  confined  to  the  anterior  two  thirds  of  the  tongue.  It  is 
not  known  whether  this  difference  is  due  to  individual  variations  in 
the  distribution  of  the  nerve,  or  to  differences  in  the  seat  of  the  dis- 
ease, but  it  is  certain  that  disease  of  the  fifth  may  cause  ansssthesia  in 
the  root  of  the  tongue  and  palate. 

Another  frequent  symptom  of  disease  of  the  fifth  nerve  is  loss  of 
taste.  Disease  of  the  root  of  the  fifth  nerve  may  cause  complete  loss 
of  taste  in  all  the  gustatory  region  of  the  one  side,  tongue  and  palate. 
A  syphilitic  man,  with  paralysis  of  the  left  fifth  and  third  nerves,  had 
also  complete  loss  of  taste  on  that  side ;  ultimately  there  remained 
only  slight  defect  of  sensibility  on  the  cheek,  weakness  of  the  muscles 
of  mastication,  and  loss  of  taste  on  that  side,  complete  on  the  back  of 
the  tongue,  partial  in  the  front.  Exceptions  are  probably  cases 
either  of  partial  disease  of  the  root  or  of  disease  within  the  pons, 
wh(>re  the  taste-path  has  a  separate  course.  Disease  of  the  lingual, 
alter  the  chorda  tympani  has  joined  it,  causes  loss  of  taste  in  the 
anterior  two  thirds  of  the  tongue  ;  above  the  junction  with  the  chorda 
tympani  disease  of  the  third  division  seems  to  cause  no  loss  of  taste* 
Other  facts  are  stated  in  the  section  on  affections  of  taste. 
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Tropliic   changes    may  result  from  disease  of  the  fifth  nerve. 
AHeratioDB  in  the  Tascularity  of  the  face  have  been  described,  but  are 
certainly  rare.     The  secretions  from  the  mucous  membranes  and 
ipecial  glands,  lachrymal  and  salivary,  are  lessened  in  paralysis,  and 
iBoeased  for  a  time  in  irritation.    Barely  there  is  swelling  and  nice* 
ntion  of  the  gums.     An  accidental  bite  of  the  insensitive  cheek,  for 
mitanoe,  heals  slowly  and  tends  to  ulcerate.     In  long-standiug  cases 
the  teeth  have  become  loose.    But  the  most  important  disturbance  in 
nutrition  is  that  of  the  eye.    Inflammation  of  the  eyeball  is  a  common 
result  of  section  of  the  nerve  in  animals,  and  has  been  frequently  ob- 
served in  man.     The  cornea  becomes  cloudy,  then  opaque,  and  ulcers 
form  upon  it,  which  may  perforate  and  lead  to  a  destructive  inflam- 
mation of  the  globe.     The  conditions  that  determine  this  "neuro- 
pitfaljtic  ophthalmia"  (as  it  has  been  termed)  have  been  the  subject 
of  much  discussion.    It  is  not  simply  the  result  of  interruption  of  the 
iieiuory  fibres,  sinoe  such  interruption,  with  complete  ansdsthesia,  has 
been  repeatedly  observed  without  any  ocular  disturbance.     In  a  patient 
under  my  care,  complete  paralysis  of  the  fifth  nerve,  motor  and 
•auorr,  has  existed  for  seven  years  without  a  trace  of  ophthalmia. 
Thu  fact,  and  the  absence  of  inflammation  in  facial  palsy,  show  that 
it   cannot  be  due  simply  to  irritation  of  the  conjunctiva  by  foreign 
^^odies,  dust,  Ac.,  which  are  not  felt,  although  such  irritation  may 
^^  as  an  excitant.     From  various  experimental  and  clinical  facts  it 
*^oi8  probable  that  the  inflammation  is  due,  not  to  mere  interruption, 
^t  to  irritation  of  the  fifth  nerve,  and  is  analogous  to  the  acute 
tiophic  changes  in  the  skin  that  depend  on  irritation  of  the  sensory 
'^^^^'s  (see  vol.  i,  p.  22).    An  unsuccessful  attempt  to  divide  the 
'^^^^e,  which  caused  considerable  irritation  but  no  ansdsthesia,  has 
^^i«ed  characteristic  inflammation  of  the  eyeball  (Meissner),  and 
^^trical  irritation  of  the  ganglion  causes  ocular  inflammation,  which, 
^thoogh  transient,  is  intense.     It  is  probable,  moreover,  that  such 
"^*^tion  is  most  powerful  when  it  involves  the  Gusserian  ganglion 
f  ••jKfcially  the  inner  part,  according  to  Meissner)  or  the  nerve-fibres 
^^  ^t>nt  of  the  ganglion.     It  is  frequently  absent  in  disease  of  the 
''^'^Q  within  the  pons,  and  of  its  root  at  the  surface  of  the  pons,  and 
^hotigh  it  may  occur  when  the  disease  is  in  this  situation,  it  is 
^"^'^^ble  that  a  greater  degree  of  irritation  is  required  to  produce  it 
^'^'^    than  when  the  disease   is  at,  or  in  front  of,  the  Gasserian 
^'^^Uon.     Excision  of  the  ganglion  has  caused  such  intense  and  un- 
^"^^Tt^Uable  inflammation  as  to  necessitate  the  removal  of  the  eye  in  a 
^^  d*ys.» 

^^rpes  foster  is  frequent  in  the  region  supplied  by  the  fifth  nerve, 

^•peciAllf  in  that  of  the  first  division.     The  observations  of  v.  Biiren- 

*Vning  and  others  make  it  probable  that  the  eruption  is  duo  to  in- 

"***Uaation  of  the  Gasserian  ganglion,  or  of  the  nerve-trunks  in  fiout 

^*  Ukii,  although  it  is  doubtful  whether  the  cause  is  an  ordinary 

•  Roi^  <  Laooet,'  Nov.  1st,  1890. 
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Denritis.  It  is  usnallj  preceded  or  followed  by  mucli  pain  and  byper- 
iBstbeaia,  sometimes  accompanied  also  by  lessened  tactile  sensibility, — 
evidence  of  irritation  and  damage  to  tbe  conducting  nerve-fibres.  In 
the  old,  tbe  pain  that  follows  heipes  is  often  peculiarly  enduring,  aod 
may  last  for  months  or  years.  Ophthalmitis  or  iritis  may  also  occur. 
Herpes  has  been  observed  to  follow  other  lesions  of  the  fifth,  but  is 
not  common  in  such  cases,  although  it  may  attend  the  nenritia  that 
is  produced  by  cold.  Catarrhal  herpes  of  the  lips  has  been  attributed 
to  neuritis  of  peripheral  branches  of  the  nerve,  bnt  without  the 
pathological  evidence  that  is  desirable  in  the  case  of  an  eruption 
that  differs  so  markedly  from  soster  in  its  irregular  bilateral  distribu- 
tion and  in  its  common  cause. 

Facial  hemiatrophy  is  certainly,  as  Mendel  has  shown,  due  in  many 
cases  to  disease  of  the  fifth  nerve,  but  as  we  do  not  yet  know  that  the 
relation  is  invariable  it  is  described  in  a  later  part  of  this  volume. 

(b)  Motor  Porlion. — The  resulting  loss  of  power  in  the  muscles  can 
be  recognised  by  placing  the  finger  on  each  masseter  or  temporal 
muscle,  and  making  the  patient  bring  the  teeth  forcibly  together  as 
in  the  act  of  biting.  The  feebleness  or  absence  of  contraction  on  the 
affected  side  is  then  evident  When  the  loss  of  power  is  slight,  the 
affected  muscles  may  contract  a  little  later  than  the  others.  The 
paralysis  of  the  external  pterygoid  causes  two  characteristic  sym* 
ptoms :  the  patient  cannot  move  the  jaw  towards  the  unaffected  side, 
and  when  the  lower  jaw  is  depressed  it  deviates  towards  the  paralysed 
side,  because,  in  depression,  the  external  pterygoids  draw  the  condyles 
forwards,  and  this  movement  occurs  only  on  the  unparalysed  side. 
The  mylohyoid  and  posterior  part  of  the  digastric  act  only  with  other 
muscles  that  are  not  supplied  by  the  fifth,  and  hence  their  paralysis 
does  not  perceptibly  impair  the  movement  of  the  hyoid  bone,  which 
they  help  to  raise.  Although  the  tensor  palati  and  tensor  tympani  are 
supplied  from  the  fifth,  no  evidence  of  the  paralysis  of  these  muscles 
has  been  obser? ed  in  cases  of  disease  of  this  nerva  It  has  been 
assumed  that  the  palsy  of  the  tensor  tympani  would  cause  defect  in 
hearing  low  notes,  but  I  am  not  aware  that  the  defect  has  been 
detected,  and  I  have  failed  to  discover  it  in  cases  that  I  have  examined 
with  special  reference  to  this  point.  It  is  probable  that  the  fibres 
to  the  tensor  palati,  although  they  may  come  from  the  fifth,  are 
ultimately  derived  from  the  spinal  accessory.  After  a  time  the 
paralysed  muscles  of  mastication  waste,  the  temporal  and  syg^matic 
fossee  become  flattened,  and  ultimately  a  little  secondary  shortening 
of  the  muscles  may  limit,  in  a  slight  degree,  the  downward  movement 
of  the  jaw. 

Diagnosis. — The  diagnosis  of  paralysis  of  the  fifth  nerve  is  easy 
when  its  degree  is  considerable,  wHen  the  motor  part  is  affected,  and 
when  the  sensory  part  suffers  without  ausBsthesia  elsewhere,  or  vritb 
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^j  paralysiB  of  other  cranial  nerves.  A  diagnostic  difficulty  arises 
only  when  there  is  other  sensory  paralysis,  or  when  the  disetise  of  the 
fifth  caoses  only  sensory  irritation,  and  the  resulting  pain  is  like  that 
of  neuralgia.  In  hemiaD»sthesia  the  parts  supplied  by  the  fifth  nerve, 
fkin  and  mucous  membranes,  are  insensitive,  but  so  also  are  the  back 
of  th<»  bead,  trunk,  and  limbs,  and  in  mauy  cases  the  special  senses 
are  unpaired.  As  long  as  the  only  symptom  of  disease  of  the  nerva 
is  pAin,  due  to  irritation  of  the  fibres,  and  referred  to  their  distribution, 
the  condition  may  be  indistinguishable  from  ordinary  neuralgia.  The 
pain  may  be  of  the  same  character  and  seat,  most  intense  in  the  same 
localities,  and  sometimes  accompanied  by  the  same  tender  points. 
Persistent  hypenssthesia  of  the  skin  is  more  marked  and  extensive  in 
cases  of  organic  disease  than  in  neuralgia,  and  the  pain  radiates  less 
frequently  to  other  ueiTC  regions,  e.  g,  to  that  of  the  cervical  plexus. 
In  some  cases  there  are  peculiar  abnormal  sensations  other  than  pain* 
and  these  are  probably  characteristic  of  slight  disease  of  the  nerve. 
The  most  conclusive  evidence,  however,  is  the  development  of  aness- 
thcsia^  corresponding  in  range  to  the  fifth  nerve  or  one  of  its  branches, 
which  is  proof  of  definite  arrest  of  conduction.  Another  important 
symptom  of  such  disease  is  loss  of  taste,  which,  as  we  have  seen,  may 
occur  independently  of  ansBsthesia.  It  should  be  carefully  sought  for 
in  eve*y  case  in  which  an  organic  lesion  is  possible. 

Tijf  diagnosis  of  the  seat  of  the  disease  depends  on  the  extent  of 
the  symptoms,  especially  of  the  anesthesia,  and  on  the  associations  of 
the  paralysis.  When  all  parts  are  affected,  the  disease  is  commonly 
at  the  base  of  the  brain  or  at  the  Oasserian  ganglion.  A  lesion  of  the 
fiist  part  only  is  usually  at  the  sphenoidal  fissure,  or  in  the  orbit. 
If  the  symptoms  are  limited  to  the  distribution  of  the  second  part,  the 
disease  is  probably  in  the  spheno-maxillary  fissure,  or  the  superior 
nuudllary  bone.  Such  symptoms  are  occasionally  the  first  indication 
of  a  tumour  of  this  bone.  The  third  part  is  rarely  diseased  alone. 
An  affection  of  the  second  and  third  divisions  without  the  first  is 
geoerally  due  to  disease  of  the  sphenoid  bone  or  in  the  spheno-maxil- 
laiy  fossa. 

The  nerves  to  the  eyeball  are  those  most  frequently  associated  with 
the  fifth  in  disease  at  the  side  of  the  pons  and  in  the  middle  fossa  of 
the  skulL  In  the  former  case  all  parts  of  the  fifth  suffer,  in  the 
latter  only  the  first  division.  At  the  side  of  the  pons  the  sixth  nerve 
is  more  often  associated  with  the  fifth  than  any  other,  and  next  in 
frequency  the  third ;  disease  of  these  nerves,  and  of  all  parts  of  the 
fifth,  points  conclusively  to  this  position.  Less  commonly  the  facial 
and  auditory  suffer  with  the  fifth.  Paralysis  of  one  fifth,  and  of  the 
arm  and  leg  on  the  opposite  side,  if  of  sudden  onset,  is  due  to  a  lesion 
witbin  the  p<»ns ;  if  of  gpradual  onset,  it  may  be  due  to  disease  in  or 
outside  the  pons.  An  instance  of  the  former  (in  which,  however,  ar- 
terial disease  caused  separate  foci  of  softening)  is  shown  in  Fig.  53. 
Inability  to  move  both  eyes  towards  the  side  of  the  lesion  is  conclusive 
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evidence  of  disease  witliin  the  pons ;  and  probably  loss  of  taste,  with 
palsy  of  the  motor  part  of  the  fifth  only,  has  the  same  significance. 

TBEATMsyT. — The  most  important  element,  as  in  other  cranial  ner?e 
palsies,  is  the  remoyal  of  the  morbid  process  as  far  as  this  is  practi- 
cable ;  the  special  measures  adopted  must  depend  on  its  nature,  syphi- 
litic or  other,  as  in  tbe  case  of  other  nerves.  When  there  is  reason 
to  suspect  inflammatioo,  a  blister  should  be  applied  to  tbe  side  of  the 
occiput,  or  behind  the  ear,  but  not  to  the  temple,  lest  it  set  up  nlee- 
ratiou.  If  the  affection  has  followed  exposure  to  cold,  hot  fomenta- 
tions may  be  applied  to  tbe  side  of  tbe  head  and  face,  during  the  first 
three  days,  but  not  after  the  fourth  day,  or  vesication  may  ensue. 
The  pain  is  often  very  troublesome.  Sometimes  gelsemium  relieves 
it.  Cocain  injected  locally,  by  arresting  peripheral  impressions,  may 
lessen  the  pain  of  organic  irritation.  Often,  however,  only  hypo- 
dermic injection  of  morphia  gives  relief.  A  weak  voltaic  current  occa- 
sionally lessens  pain  tbat  is  moderate  in  severity,  but  it  is  powerless 
over  the  more  intense  suffering.  When  there  is  ansestbesia  without 
pain,  stimulation  of  tbe  terminal  sensory  fibres  may  be  tried.  If 
the  continuity  of  the  nerve-fibres  is  interrupted  such  stimulation 
is  necessarily  powerless,  but  in  many  cases  of  partial  and  stationaiy 
or  regressive  disease  the  fibres  are  slow  in  regaining  functional 
activity,  and  this  may  be  distinctly  increased  by  their  peripheral 
stimulation,  which  tends  to  overcome  the  resistance  at  the  diseased 
spot.  Tbe  best  means  of  effecting  tbis  stimulation  is  the  faradisation 
of  the  skin.  A  dry  electrode  influences  the  cutaneous  nerves  mors 
than  a  moist  sponge,  and  the  wire  brush  is  tbe  most  effective.  The 
brush  should  be  stroked  over  the  anaesthetic  areas,  and  the  other 
electrode,  which  may  be  a  wet  sponge,  should  be  placed  behind  the  ear 
or  at  the  occiput.  Tbe  current  should  be  strong  enough^  if  possible, 
to  cause  some  sensation,  and  it  should  be  applied  for  two  or  three 
minutes.  Faradisation  is  much  better,  for  this  purpose,  than  the 
voltaic  current,  since  tbe  latter,  if  strong  enough  to  be  effective,  isapt 
to  cause  giddiness.  Electricity  is  far  better  than  irritating  liniments, 
which  readily  set  up  trophic  disturbance.  Tbe  skin  may  with  advan- 
tage be  gently  rubbed,  so  as  to  increase  its  vascularity,  befell  the 
application. 

As  soon  as  there  are  any  indications  of  disturbed  nutrition  of  the 
eyeball,  it  should  he  kept  covered  to  exclude  the  foreign  bodies  that 
aid  in  exciting  inflammation.  Tbe  occasional  application  of  a  drop  of 
castor  oil  to  tbe  conjunctiva  aids  tbe  subsidence  of  commencing  affec- 
tion. Tbe  success  of  such  measures  depends,  however,  on  the  degree 
ot*  irritation  of  the  nerve.  When  intense,  the  rapid  inflammation 
bafll<^s  every  attempt  to  arrest  it,  and  exertion  is  needed  to  obviate  the 
danger  of  a  "  sympathetic  "  affection  of  the  other  eye. 
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Spasm  or  the  Musclbs  or  Mastioatiov. 

SpaBUL  of  the  muscles  supplied  bj  the  fifth  nerve,  the  **  masticatory 
spasm*'  of  Bom  berg,  may  be  either  toDic  or  clonic. 

Tonie  tpamn  keeps  the  jaws  together  so  that  the  two  rows  of  teeth 
eannot  be  separated  (''  lockjaw  "),  or  can  onlj  be  separated  for  a  short 
distance,  a  quarter  or  half  an  inch.  Sometimes  the  teeth  are  pressed 
together  with  considerable  force.  The  masseters  and  temporals  can 
be  seea  to  be  prominent,  and  felt  to  be  hard.  An  attempt  to  depress 
the  lower  jaw,  and  OTorcome  the  rigidity  by  force,  causes  pain  in  the 
muscles,  and  sometimes  the  spasm  is  itself  painful.  The  muscular 
contraction  is  almost  always  bilateral.  It  is  a  conspicuous  and  early 
symptom  in  tetanus,  traumatic  and  idiopathic,  and  is  an  occasional 
and  late  symptom  in  severe  cases  of  tetany.  It  occurs  also  in  hysteria ; 
sometimes  frequent  brief  paroxysms  last  a  quarter  of  an  hour  or  more^ 
sometimes  a  more  enduring  form  succeeds  a  hysteroid  fit,  and  usually 
lasts  until  another  convulsion,  which  leaves  the  patient  free.*  This 
spasm  was  unilateral  in  one  hysterical  case  recorded  by  Travers. 

In  rare  cases  tonic  spasm  has  been  produced  by  sensory  irritation 
elsewhere,  generally  due  to  injury,  and  has  passed  away  when  the  irri- 
tation was  remofed.  Bomberg  has  recorded  several  instances  of  this. 
Unhappily,  trismus,  so  produced,  is  in  most  cases  the  first  symptom 
of  general  tetanus.  This  is  true  also  of  trismus  following  exposure  to 
cold,  but  in  one  case  paroxysmal  and  transient  spasm  of  the  jaw  and 
tongue,  accompanied  by  a  *'  dying  away  of  the  extremities,"  was  pro- 
duced by  any  considerable  exposure  to  cold  (Romberg).  In  a  few 
cases,  prolonged  trismus,  without  other  symptoms,  has  followed  similar 
exposure,  but  in  most  instances  the  patients  were  young  women,  and 
it  is  possible  that  the  cases  were  hysterical  in  nature. 

Another  occasional  and  rare  cause  is  irritation  in  the  sensory  region 
of  the  fifth  nerve,  due  to  carious  teeth,  ulceration  in  the  mouth,  and 
other  causes.  The  tonic  spasm  has  been  obseryed  to  coincide  with 
paroxysms  of  pain,  and  to  be  removed  for  a  time  by  pressure  on 
tender  points  in  the  branches  of  the  nerye.  It  is  said  to  be  produced 
especially  by  irritation  of  the  last  molar,  either  from  caries  with 
alveolar  abscess,  or  during  the  eruption  of  the  tooth.  In  the  latter 
case  the  spasm  has  been  known  to  continue  for  several  mouths 
(Oerroain). 

Lastly,  tonic  spasm  is  an  occasional  symptom  of  organic  disease  of 
the  pons,  due  to  disease  irritating,  but  not  destroying,  the  motor 
nucleus  of  the  fifth.  The  spasm  may  be  unilateral,  but  it  is  more 
frequently  bilateral  (although  sometimes  greater  in  degree  on  one 
side)  even  when  the  disease  is  one-sided.    It  is  often  permanent. 

*  Tliere  can  be  Uttle  doobt  that  the  case  recorded  by  Romberg  ('Die.  Nerr. 
Sytt.'  Syd.  80c.  trans.,  ¥ol.  I,  p.  806}  of  trUiuns  after  "  epilepsy  "  wai  an  exampls 
ef  thief orm. 
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A  tumour  is  the  most  frequent  cause  of  the  Bvmptom.  Of  recorded 
cases,  in  one  (Marot)  there  was  a  small  tuberde  at  the  junction 
of  the  pons  and  medulla  on  the  right  side ;  in  another  (Wernicke) 
the  tumour,  also  a  tubercle,  occupied  almost  the  whole  Tertical 
extent  of  the  left  half  of  the  pons,  and  had  caused  loss  of  the 
movement  of  both  eyes  to  the  left,  paraljsis  of  the  facial  nerre* 
extreme  tension  of  the  left  masseter,  and  numbness  of  the  right  side 
of  the  head.  Somewhat  similar  symptoms  in  a  woman,  aged  forty* 
two,  under  my  care,  were  probably  due  to  syphilitic  disease  of  the 
basilar  artery ;  they  developed  in  the  course  of  two  days,  and  then 
remained  stationary.  On  account  of  the  spasm  of  the  muscles,  which 
was  bilateriaJ,  the  jaws  could  only  be  separated  for  a  quarter  of  an 
inch  ;  in  this  movement  the  jaw  deviated  quite  the  same  distance  to 
the  left,  and  hence  there  was  probably  some  weakness  of  the  left 
muscles,  although  the  voluntary  contraction  seemed  equal.  The  sen* 
sory  parts  of  the  fifth  nerve  were  unaffected,  but  there  was  entire  loes 
of  all  lateral  movements  of  the  eyes,  and  limitation  of  the  vertical 
movements ;  nystagmus,  lateral  in  the  right  and  rotatory  in  the  left 
eye,  which  was  strongly  inverted ;  complete  paralysis  of  all  parts  of 
the  left  facial  nerve  with  degenerative  reaction,  and  right  hemiplegia^ 
considerable  in  degree.  Three  years  after  the  onset  the  spasm 
remained  the  same,  and  the  other  symptoms  presented  only  trifling 
im})rovement. 

Partial  tonic  spasm,  affecting  only  some  of  the  muscles  supplied  by 
the  fifth  nerve,  is  extremely  rare.  In  the  case  of  a  girl  suffering  from 
hysteria  and  chorea,  recorded  by  Leube,*  the  jaw  was  fixed  for  several 
days  in  the  position  of  lateral  deviation,  and  as  there  was  no  spasm 
in  the  masseters  or  temporals  the  symptom  was  apparently  due  to 
spasm  in  the  pterygoid  muscles  of  one  side. 

Clonic  spasm  of  the  muscles  supplied  by  the  fifth  nerve  is  met  witk 
in  two  forms  :  (1)  quick  contractions  frequently  repeated ;  (2)  nngle 
•udden  contractions  occurring  at  considerable  intervals. 

(1)  The  serial  clonic  spasm  is  the  most  common.  It  causes,  it  ooiu 
■iderable,  successive  upward  movements  of  the  lower  jaw,  bringing 
the  teeth  together,  sometimes  with  sufficient  force  to  cause  the  sound 
popularly  known  as  "  chattering  of  the  teeth."t  If  slight,  there  may 
be  only  a  tremulous  movement  of  the  jaw,  although  the  spasm  of  tiuB 
muscles  may  be  felt  when  the  fingers  are  placed  on  them.  The  move* 
ment  is  almost  always  vertical ;  a  lateral  movement,  from  spasm  in 
the  pterygoids,  has  been  described,  but  is  extremely  rare.  Clonic 
spasm  is  bilateral  in  most  cases.  It  is  a  conspicuous  feature  of  many 
forms  of  general  clonic  spasm,  as  convulsion  and  rigor.  It  may  oceor 
also  in  paralysis  agitans ;  in  rare  cases  the  muscles  on  one  side  may 
be  affected  before  those  on  the  other. 

As  an  isolated  symptom  such  clonic  spasm  is  rare,  and  most  cases 

•  '  Arch.  f.  klin.  Med.,'  1869.  vi,  273. 

t  Probably  modified,  by  false  analogy,  from  '*  clattering  of  the  teeth.** 
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lM?e  ooearred  late  in  life  and  in  women.  Bomberg  relates  an  in- 
•tanoe  in  a  woman  aged  sixty-five,  who  had  previouslj  suffered  from 
bfoal  ipasm.  The  spasm  affected  the  right  masseter  more  than  the 
left,  and  not  the  temporals.  It  caused  a  constant  chattering  of  the 
teeth.  Towardfl  eyening  the  movement  became  verj  forcible  and  yio- 
lent ;  it  ceased  during  sleep  and  also  daring  mastication.  Pain  was 
felt  odIj  when  the  spasm  was  very  violent.*  I  have  met  with  one 
caae  in  a  woman  aged  fifty-five,  in  which  similar  spasm  was  associated 
with  neoralgic  "  shooting  '*  pain  in  the  left  side  of  the  face,  especially 
round  the  orbit,  and  about  the  malar  bone,  darting  through  the 
head,  and  sometimes  along  the  lower  jaw  and  down  the  neck.  The 
pain  was  most  intense  in  wet  weather.  The  spasm  appeared  secondary 
to  the  pain,  and  was  greatest  when  the  pain  was  severe.  Both 
museters  and  temporals  were  involved.  The  spasm  was  not  quite 
Rgnlar,  but  the  frequency  of  the  contractions  was  72  to  80  per 
nunnte.  At  times  it  could  not  be  felt.  It  ceased  when  the  jaws  were 
opened  widely.  It  was  rather  stronger  on  the  left  side  than  on  the 
right,  and  in  gradually  passing  away  (after  some  months  of  tonic  and 
ledatiTe  treatment)  it  ceased  on  the  right  side  sooner  than  on  the  left. 
Attacks  of  tonic  and  clonic  spasm  on  one  side,  ultimately  spreading 
to  the  tongue,  have  coincided  with  hemiatrophy  of  the  same  parts  in 

(8)  The  second  form  of  clonic  spasm,  in  which  there  are  occasional 
■c^vere  single  contractions,  sometimes  occurs  in  chorea,  but  as  an 
iMhted  affection  it  is  very  rare.  The  jaws  are  brought  together 
^  eooaiderable  force,  and  the  tongue  or  cheeks  are  sometimes 
l^itt«L  An  instance  of  this  form  occurred  in  a  woman  aged  twenty-six. 
It  commenced  suddenly ;  at  first,  whenever  she  tried  u>  eat  or  began 
^  talk,  and  also  on  going  to  sleep  at  night,  the  jaw  would  be 
"^ildenly  jerked  up  and  her  tongue  was  several  times  badly  bitten. 
^  had  no  other  symptom  except  slight  weakness  of  the  lower  part 
^  the  face  on  the  left  side.  She  presented  no  evidence  of  hysteria. 
A  heavy  weight  had  fallen  on  the  head  about  three  months  before  the 
^**^  The  symptoms  continued,  decreasing  in  severity,  for  about  a 
^01^  but  for  six  months  she  had  an  occasional  attack  leaving 
^'I'^emess  in  the  masseters,  and  there  was  some  reason  to  think  that 
^  one  occasion  in  the  night  she  had  an  epileptic  fit.  I  have  known 
^1ar  spasms  to  occur  during  sleep,  chiefly  in  men  during  middle 
^^  They  wake  the  patient,  and  the  tongue,  if  it  happens  to  be 
^^twiQB  the  jaws,  may  be  bitten.  The  affection  appears  to  depend 
^  enfeeblement  of  the  nervous  system,  and  ceases  when  this  is 
'^^thened. 

I^oiroBiB. — The  existence  of  spasm  in  the  muscles  of  mastication 
**  reidily  recognised.      The  only  conditions  which  simulate  spasm 

*  Bombcry, '  IKamet  of  the  Nervous  System,'  Syd.  See.  traiio.,  1858,  vol.  i,  p.  301. 
f  Sscht.  •  Med.  Becord/  1890. 
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are — (1)  interference  with  tbe  moyement  of  the  jaw  by  a  tamour  or 
inflammatorj  swelling  near  the  ramus,  conditions  sufficientlj  obtru- 
sire ;  (2)  disease  of  the  joint,  usually  rheumatoid,  limiting  the  more- 
ment  of  the  articular  surfaces;  here  there  is  no  tension  of  the 
muscles,  and  other  joints  are  commonly  affected.  In  one  case,  for 
instance,  that  of  a  man  thirty  years  of  age,  in  whom  the  lower  jaw 
could  not  be  depressed  for  more  than  half  an  inch,  a  similar  condi- 
tion had  fixed  the  articulations  of  the  cerrical  spine,  so  that  the  neck 
was  as  rigid  as  if  it  had  been  composed  of  wood. 

The  PBOONOSI8  of  isolated  spasm  is  good,  except  in  the  cases  which 
are  due  to  organic  disease  of  the  nerye-centres.  These  are  usually 
permanent.  In  other  cases  the  spasm  usually  passes  away,  but  often 
only  after  a  somewhat  prolonged  treatment. 

Tbbatmsnt. — The  treatment  of  the  forms  of  spasm  that  are  part 
of  diseases  of  wider  nature  is  necessarily  that  of  the  primary  affection, 
and  is  described  elsewhere.  Hysterical  spasm  is  sometimes  remoTcd 
by  a  blister  behind  the  ramus  of  each  jaw.  In  the  isolated  form  it 
is  important  to  search  for  and  remove  all  sources  of  irritation  of  the 
sensory  nerres,  to  lessen  pain  by  sedatives,  and  to  strengthen  the 
nerrous  system  by  tonics,  especially  iron  and  quinine.  When  a 
canous  molar  is  the  cause  of  the  spasm,  it  may  be  necessary  to  relax 
the  muscles  by  chloroform  or  ether,  that  the  tooth  may  be  extracted. 
If  the  spasm  is  apparently  due  to  cold,  a  hot  air  or  vapour  bath 
should  be  used  in  iJie  early  stage.  Voltaic  electricity  has  been  said 
to  do  good  in  some  cases — the  positive  pole  being  placed  on  the  back 
of  the  neck,  the  negative  on  the  contracting  muscles,  and  if  no  result 
follows,  the  position  of  the  poles  may  be  reversed ;  but  it  is  doubtful 
whether  the  current  can  reach  the  overacting  centres.  The  par- 
oxysmal form  of  clonic  spasm  is  certainly  lessened  by  bromides,  and 
they  usually  prevent  the  occurrence  of  nocturnal  spasm,  but  they 
have  no  influence  on  the  tonic  form.  Cauterisation  lieside  the 
cervical  spine  has  been  recommended  for  trismus  due  to  cold  (Petrone). 
In  prolonged  cases  of  tonic  spasm  in  which  the  jaws  are  completely 
closed,  the  feeding  of  the  patient  is  a  matter  of  difficulty,  and  the 
extraction  of  a  tooth  may  be  needed  for  the  purpose. 

Aftbctions  of  Taste. 

The  sense  of  taste,  it  must  be  remembered,  includes  only  the 
recognition  of  the  qualities  known  as  "  bitter,"  "  sweet,"  "  sour,"  and 
"  salt,"  with  certain  metallic  sensations.  It  does  not  include  what 
are  called  flavours;  these,  as  we  have  seen,  are  really  perceived 
through  the  olfactory  nerve.  Oustatory  sensation  is  subserved  by  the 
mucous  membrane  of  the  tongue,  palate,  and  palatine  arches,*  but  in 

*  Alio  on  the  posterior  rarfece  of  the  epiglottic  asd  even  within  the  laiyai 
(Michelton,  'Yirchow'i  Archiv/  1891,  Bd.  cxxiU). 
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die  forepart  of  the  tongae  the  function  is  cbiefl j  localised  in  the  tip 
and  edges,  and  is  verj  slight  on  the  upper  surface.  Each  quality  can 
be  percei?ed  in  all  parts  of  the  gustatorj  region,  but  bitterness  and 
iweetnets  are  more  readilj  appreciated  at  the  back  of  the  tongue, 
lourneu  and  saltness  at  the  tip  and  edges.  Moreover,  if  minute  areas 
are  tested,  there  are  found  to  be  spots  in  which  one  quality  can  be 
peroeired  and  not  another.  There  seem  also  to  be  individual  differences 
in  tlie  relative  power  of  detecting  the  various  qualities  in  the  several 
regions.  The  sense  is  also  influenced  by  age,  being  greater  in  the 
jOQDg  than  in  the  old. 

In  testing  taste,  substances  should  be  used  that  do  not  appeal  to 
inj  other  sense,— colourless  solutions  or  white  powders.  Care  must 
be  taken  that  their  action  is  limited  to  the  spot  examined.  If  powders 
are  used,  a  little  time  must  be  allowed  for  their  solution  by  the  mois- 
tore  of  the  mucous  membrane,  and  slight  friction  facilitates  the  stimu- 
lation. Salt,  sugar,  citric  acid,  and  quinine  answer  very  well ;  in 
spite  of  the  slight  solubility  of  solid  quinine,  its  intense  bitterness 
lenden  it  readily  perceived.  The  voltaic  current  affords  a  very 
eonrenient  means  of  examination ;  it  should  be  applied  by  two  insu- 
hled  irires  twisted  together,  with  exposed  ends  a  few  millimetres 
apart  A  current  of  one  or  two  cells  causes  a  metallic  taste  wher- 
ever the  function  is  intact.  More  cells  should  not  be  used,  because 
pain  is  then  produced,  and  obscures  the  sensation.  The  advantige 
d  this  test  is  that  it  influences  directly  the  nerve-endings. 

There  is  much  difference  of  opinion  as  to  the  cranial  nerve  or  nerves 
bywhieh  the  sense  of  taste  is  subserved,  and  in  connection  with  which 
iti  disorder  should  therefore  be  described.  Hardly  any  question  in 
physiology  has  been  the  subject  of  more  discussion  and  of  more 
experimental  research.  But,  from  its  nature,  the  subject  is  one  on 
^ich  experiment  can  give  no  yery  certain  sound,  and  has  far  less 
■gnificance  than  observations  on  the  effect  of  disease  on  man.  Two 
KpVite  questions  are  involved  in  the  problem :  first,  the  nerve-roots 
^which  the  taste-fibres  pass  to  the  brain ;  and  secondly,  the  course  of 
^  fibres  from  the  mucous  membrane  to  those  roots. 

With  regard  to  the  first  of  these  questions  we  have  two  important 
^  First,  taste  has  been  abolished  by  disease  of  the  root  of  the 
*W»  nerve.  There  are  many  observations  of  loss  of  taste  in  the  front 
^  the  tongue  from  this  cause.  One  unequivocal  case  has  been  re- 
^ed  by  Erb,  in  which  the  fifth  nerve  in  the  middle  fossa  was  in- 
^^  in  a  mass  of  inflammatory  connective  tissue,  and  the  nerves  of 
^  medulla  were  normal.*    In  most  of  these  cases  the  state  of  taste 

*  It^  'Nenr.  Cent.,*  1882,  pp.  73  and  148.  In  a  previoos  carefal  review  of  the 
^^('HAiulb.  der  Krankh.  der  pt-riph.  Nerven,'  2nd  ed.,  1876,  p.  220)  he  bad 
^"^  t»  the  moM  oonelavion,  that  the  balance  of  evidence  u  in  favour  of  the 
^^  of  the  tMte-fihree  of  the  chorda  tympani  to  the  brain  by  the  fifth  nerre. 
'^  has  arriT^d  at  the  aame  opinion  from  experimenta  on  animals,  and  baa 
bis  eoodoaioiia  in  a  lecture  pnblitbed  in  the  '  Revne  m<d.  de  la  Suiaae 
,'  18?7»  NO).  1.  Vnlpiaa  fdund  the  fibres  of  the  chorda  de^nerated  after 
VOL  IL  15 
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on  the  back  of  the  tongue  has  not  been  noted.  In  almost  eyerj  case 
I  have  seen  in  which  there  were  symptoms  of  disease  of  the  root  of 
the  fifth  iienrci  outside  the  pons,  I  have  found  taste  abolished  on  the 
corresponding  side,  not  onlj  on  the  front  of  the  tongue,  but  also  on 
the  back  of  the  tongue  and  on  the  arches  of  the  palate.*  On  the 
other  hand,  cases  occur  in  which  there  are  symptoms  of  disease  of 
the  fifth  nerve  without  loss  of  taste.  It  is  probable  that,  in  these 
cases,  either  disease  of  the  root  is  partial  and  the  taste-fibres  escape, 
or  else  that  the  disease  is  within  the  pons,  and  that  the  path  of  the 
fibres  for  taste  quickly  separates  from  t  hat  of  cutaneous  sensibility^ 
and  BO  may  escape  when  the  latter  is  damaged.  The  latter  hypo- 
thesis reoeiyes  strong  support  from  a  case  under  my  care  in  which 
theve  were  symptoms  of  a  small  tumour  within  the  pons  near  the 
level  of  origin  of  the  fifth.  In  addition  io  palsy  of  the  conjugate  late* 
ral  movement  of  the  eyes  to  the  right,  there  was  paralysis  of  the 
muscles  of  mastication  on  that  side,  and  entire  loss  of  taste  on  the 
same  side  of  the  tongue  and  palate,  without  any  impairment  of  cuta* 
neous  sensibility.  This  ease  proves  that  the  path  of  taste  lies  near 
and  may  be  affected  with  the  motor  fibres  or  nucleus  of  the  fifth,  and 
without  the  fibres  for  cutaneous  sensibility,  and  it  indirectly  shows 
the  possibility  of  an  affection  of  the  latter  without  the  path  of  taste. 
The  second  fact  is  that  there  is  no  recorded  case  in  which  the  roots  of 
the  glosso-pharyngeal  nerve  have  been  diseased,  and  indeed  no  case 
in  which  there  were  symptoms  of  disease  limited  to  the  nerve-roots  of 
the  medulla,  and  in  which  there  was  any  loss  of  taste.f  These  two 
facts  constitute  strong  evidence  that,  in  man,  the  fibres  for  taste 
reach  the  brain  by  the  roots  of  the  fifth  nerve. 

The  peripheral  path  of  the  taste-fibres  is,  in  part  at  least,  strangely 
circuitous.  It  does  not  admit  of  doubt  that  the  fibres  from  the  front 
of  the  tongue  are  contained  in  the  chorda  tympani,  which  passes  from 
the  fiunal  nerve  to  the  lingual  branch  of  the  fifth.  Apart  from  the 
results  of  experiment,  it  is  only  thus  that  we  can  explain  the  loss  of 
taste  in  the  front  of  the  tongue  that  occurs  in  rheumatic  facial 
neuritis,  and  in  disease  of  the  middle  ear.{    Moreover,  that  these 


•eetloB  of  the  fifth  nerre  within  the  ikall,  and  not  after  eection  of  the  facial  ('Qaa. 
mid.  de  Parii,'  1878.  Na  19). 

*  One  caae,  in  whieh  there  hed  heen  loei  of  taste  for  leTefal  jetm^  with  paky 
of  the  fifth,  and  afterwards  elight  weaknees  of  the  nith,  hat  no  aflection  of  the 
fecial,  aaditory,  or  any  other  nerre^  wai  pnblitfaed  in  the  '  Journal  of  Fhyeiology,' 
Yoi  iii,  1881.  Since  then  I  have  met  with  many  other  cases.  In  all,  the  Ioh  was 
proved  by  electricsl  examination  as  well  as  by  the  ordinary  tests. 

t  In  a  ease  of  fraotnre  of  the  skull,  and  symptoms  of  ii^nry  to  the  nerres  of  the 
medulla,  with  loss  of  taste,  recorded  by  Lehmann  (Pfifiger's  'ArcliiT.'  zxxii,  p.  194), 
direct  iigury  to  the  nerves  passing  through  the  petrous  bone  was  the  probable  esose 
of  the  symptoms.    Cf.  Ferguson,  *  Med.  News,'  1890. 

{  Apart  from  the  overwhelming  evidence  thet  has  been  aocumulated,  a  cracaal 
observation  has  been  recorded  by  Urbantsohitsch.  In  a  ense  of  disease  of  tlM 
membrane  tympani  and  middle  ear,  causing  loss  of  taste  and  some  diminution  of 
tactile  sensibility  in  the  front  of  the  tongue  on  that  side,  chemical  and  mechanical 
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fibres  ran  from  the  facial  nerve  towards  the  lingual,  and  are  distri- 
buted to  the  toDgue  with  the  latter,  is  shown  bj  the  fact  that  section  of 
the  lingual  for  neuralgia,  below  its  junction  with  the  chorda  t jmpani, 
has  abolished  taste.*  But  disease  of  the  facial  nerre  within  the  skull 
does  not  impair  taste ;  the  fibres  that  reach  the  facial  by  the  chorda 
tympani  leave  the  nerve  again,  passing  from  the  geniculate  ganglioD 
of  the  facial  bj  the  Vidian  Derve  to  the  spheno-palatine  ganglion. 
Destruction  of  the  Vidian  nerve  bj  an  exostosis  has  abolished  taste 
in  the  front  of  the  tongue.f  After  reaching  the  fifth  nerve  thej  seem 
to  ascend  in  the  second  division  to  its  root  and  the  brain. t 

Begarding  the  course  of  the  taste-fibres  from  the  posterior  part  of 
the  tongue  and  palate,  we  have  far  fewer  facts.  Indeed,  as  regards 
man,  the  facts  are  practically  limited  to  two :  the  loss  from  disease  of 
the  roots  of  the  fifth  nerve  already  mentioned,  and  the  facts  that 
taste  is  often  lost  on  the  back  as  well  as  on  the  front  of  the  tongue  in 
caries  of  the  middle  ear,§  and  has  been  totally  abolished  by  a  pro- 
bable fracture  of  the  base  which  paralysed  the  facial  nerve  on  the 
same  0ide.||  On  the  other  hand,  the  distribution  of  the  glosso- pha- 
ryngeal nerve  to  the  **  taste-buds  **  compels  us  to  adhere  to  the  view 
that  the  fibres  subserving  the  function  are  distributed  in  this  nerve. 
But  it  has  connections  with  the  fifth  which  may  carry  the  taste- path 
to  this  nerve,  and  this  affords  the  best  explanation  of  the  facts.  The 
spheno-palatine  ganglion  (which  supplies  the  mucous  membrane  of 
the  palate  and  its  arches)  is  connected  with  the  glosso-pharyngeal  by 
a  branch  from  the  large  superficial  petrosal  to  the  tympanic  nerve  (of 
Jaoobson),  perhaps  by  a  second,  and  from  the  otic  ganglion  the  small 
petrosal  goes  to  the  same  nerve.  If  the  tympanic  nerve  of  Jacobson 
and  the  chorda  tympani  are  the  two  chief  paths  of  the  taste-fibres, 
their  easy  damage  in  disease  or  fracture  explains  the  facts  mentioned, 
while  the  proximity  of  the  facial  enables  us  to  understand  its  simul^ 
taneous  paralysis.^ 

•timaUtion  of  the  chorda  tympani  produced  ienBations  of  taste  and  of  touch  on  the 
part  or  the  tongue  in  which  the  •ensihility  wai  impaired  ('  Archiv  f.  Ohreiib«ilk.,' 
xiz,  p.  185). 

•  Insani,  'Meianier'i  Jahreahericht,'  1864,  p.  655;  Lossana,  'Arch,  de  Fhys.,' 
1871»  p.  152 ;  Mttder, '  Cent  f.  med.  Wiasenach.,'  1879,  p.  395. 

t  FergUiOD,  'Med.  Newt,'  Oct.  1890;  the  patient  died  from  phthitii.  He 
•ddncea  additional  evidence  in  tupport  of  the  view  that  the  path  from  the  hack  of 
the  tongue  ii  by  the  tympanic  plexus  and  the  root  of  the  fifth  nerve. 

{  In  a  case  in  which  there  were  the  ■ymptoma  of  a  lesion  of  the  third  diviuon 
high  np,  above  its  jonction  with  the  chorda  timpani,  there  waa  no  low  of  taste 
(firb, '  Near.  Cent.,'  1882,  p.  104). 

I  UrbantschitMhf  '  Bedb.  ftber  Anomalien  des  Geschmacln  in  Erkrank.  der  Pau- 
kenhehle,'  8tnttgart»  187(i.  1  hare  several  times  satisfied  myself  of  the  occurrence 
«f  the  low  of  taste  in  these  cases. 

I  Braniy '  A.  f.  Psych./  xx.  1889.  On  the  other  side  the  fifth  nerve  was  paralysed 
witiumt  loet  of  taste.  This  anomalous  lesion  suggests  that  the  branchea  may  hava 
been  damaged  in  different  positions,  and  where  they  do  not  oonlain  taste-fibres. 

T  The  nerve  of  Jaoobson  is  that  most  frequently  damaged  in  snpimratii  n  o'  the 
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Wo  still  need  more  fiusts  as  to  tbe  backward  extent  of  the  Iom  of 
taste  from  disease  of  the  chorda  tjmpani.  In  all  observations  on 
taste  it  is  desirable  that  tbe  three  regions,  front  of  tongue,  back  of 
tongue,  and  palate,  should  be  specially  tested.  Opportunities  for 
obserYation  of  the  highest  importance  sometimes  occur  to  surgeons, 
and  it  is  very  desirable  that  thej  should  be  utilised. 

The  peripheral  nerve-lesions  that  may  cause  loss  of  taste  have  been 
just  mentioned.  It  may  also  occur  as  part  of  general  hemiansBsthesia, 
in  disease  of  the  cerebral  hemisphere,  and  also,  in  the  same  assoda- 
tioD,  in  the  functional  disturbance  of  hysteria.  When  the  loss  is  par- 
tial, the  perception  of  some  qualities  may  be  more  impaired  than  that 
of  others,  but  there  is  never  such  complete  loss  of  some  perceptions 
without  impairment  of  others  as  could  be  compared  to  colour-blind- 
ness. It  is  said  to  be  sometimes  due  to  local  disease  of  the  muoous 
membrane,  but,  on  account  of  the  wide  area  in  which  this  function  is 
subserved,  the  loss  is  probably  never  complete.  The  evidence  of  the 
loss  is  inability  to  perceive  the  qualities  mentioned  on  p.  224.  Its 
treatment  is  chiefly  that  of  the  disease  causing  it.  If  stimulation  of 
the  nerves  is  thought  desirable,  this  can  be  readily  effected  by  the 
voltaic  current.  One  rheopbore  may  be  placed  behind  the  mastoid 
process,  and  tbe  other,  a  flat  piece  of  metal,  on  the  surface  of  the 
tongue.  A  tongue-depressor,  insulated  where  it  comes  in  contact  with 
the  lips,  answers  very  well. 

Perversion  of  the  sense  of  taste,  which  has  been  termed  paroffeuma^ 
sometimes  occurs  in  neurotic  maladies,  especially  in  hysteria  and 
insanity,  and  also  as  an  effect  of  the  influenza  poison,  apart  from 
catarrh.  It  has  a^so  been  observed  in  tabes,  associated  with  perversion 
of  the  sense  of  smell,  but  distinct  from  it.  In  this  condition  a 
substance  gives  rise  to  some  other  sensation  than  that  which  it 
ordinarily  causes.  The  symptom  is  often  associated  with  morbid 
dislike  to  certain  tastes.  Increased  sensitiveness,  hypergeusia,  is  nid 
to  be  met  with  occasionally  under  the  same  conditions  as  perversion 
of  the  sense,  and  so  also  are  svhjective  sensations  of  taste,  usually  of 
an  unpleasant  character.  These  are  also  met  with  as  a  result  of 
irritating  disease  of  the  nerves,  such  as  disease  of  the  ear,  and  they 
have  been  experimentally  produced  by  electrical  stimulation  of  an 
exposed  chorda  tympani.  Such  sensations  sometimes  occur  as  the 
aura  of  an  epileptic  flt,  and  as  part  of  the  hallucinations  of  the  insane^ 
They  must,  of  course,  be  distinguished  from  actual  sensations  due 
abnormal  buccal  secretions,  and  from  those  due  to  the  presence  in  thi 
blood  of  su instances  that  can  stimulate  the  gustatory  nerves.  Th 
various  subjective  sensations  or  perversions  of  taste  scarcely  ever 
for  special  treatment. 

middle  ear.  And  next  the  chorda  tympani,  according  to  Godiderm,  of 
(1888). 
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FACIAL  NERVE. 

The  fiicial  neire,  fXfvHo  dura  of  the  seventh  pair,  has  a  tortnoui 
course  both  within  the  pons  and  through  the  wall  of  the  skull.  Its 
deep  origin  has  been  described  at  p.  49.  At  the  surface  of  the  brain 
and  within  the  internal  auditory  meatus  the  facial  and  auditory 
nerres  lie  together  and  suffer  together  in  disease.  From  the  auditory 
meatus  the  nerre  has  a  winding  course  through  the  temporal  bone» 
passing  first  outwards  to  the  inner  wall  of  the  tympanum,  and  then 
backwards  above  the  foramen  ovale,  and  downwards  behind  the  tym- 
panum to  the  stylo-mastoid  foramen.  It  lies  throughout  this  course 
in  the  bony  "  Fallopian  canal/'  but  the  layer  of  bone  which  separates 
it  from  the  cavity  of  the  tympanum  varies  in  thickness,  and  may  even 
be  incomplete.  Moreover  two  nerves  pass  from  it  into  the  cavity  of  the 
tympanum,  the  small  nerve  to  the  stapedius  muscle,*  and  the  chorda 
tympani,  which  leaves  the  facial  a  few  millimetres  above  the  lower 
opening  of  the  canal,  and  courses  across  the  upper  part  of  the  tympanic 
cavity  and  membrane,  to  pass  again  through  the  bone  and  join  the 
third  division  of  the  fifth.  An  arterial  twig  also  passes  from  the 
canal  into  the  tympanum.  These  connections  are  important,  since 
the  nerve  is  often  damaged  by  disease  of  the  middle  ear,  and 
they  afford  considerable  and  variable  anatomical  facility  for  this 
damage.  At  the  bend  in  the  temporal  bone  there  is  a  gangliform 
tnlargement  on  the  nerve,  the  "  geniculate  ganglion,"  from  which  the 
large  petrosal  nerve  passes  (as  the  Vidian)  to  the  spheno-palatine 
ganglion;  and,  as  already  stated  (p.  214),  there  is  reason  to  believe 
that  most  of  the  fibres  ^om  the  chorda  tympani  leave  the  facial  by 
this  nerve  and  reach  the  brain  through  the  fifth.  The  gangliform 
enlargement  also  receives  a  twig  from  the  nerve  (small  petrosal) 
which  connects  the  otic  ganglion,  through  the  nerve  of  Jacobson, 
with  the  glosso-pharyngeal.  Outside  the  skull  the  nerve  gives 
branches  to  the  occipital  part  of  the  occipito-frontalis,  to  the  external 
ear,  to  the  stylo-hyoid  and  digastric,  and  then  divides,  opposite  the 
posterior  edge  of  the  masseter,  into  numerous  branches  which  pass  to 
all  the  muscles  of  the  face,  and  to  the  platysma  myoides  beneath  the 
■kin  of  the  neck. 

The  path  from  the  facial  nucleus  to  the  cerebral  hemisphere  crosses 
the  middle  line  of  the  pons  above  the  nucleus,  so  that  if  the  face  is 
paralysed  by  one-sided  disease  above  the  middle  of  the  pons,  the  para- 
lysis is  on  the  side  opposite  to  the  lesion,  as  in  ordinary  hemipl^^ 
The  further  course  of  this  path  has  been  described  at  p.  75.    It  is 

*  It  U  not  unUkelj  that  the  fibr«s  for  the  ftapedins  oome  from  the  small  '*  inter* 
BedUta  nerve  of  Wmbeig/'  dnce  tlua  arisea  from  the  acceMuij  audit«)ry  imcleua. 
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probable  tbat  the  bilateral  muscles  of  the  upper  part  of  the  face  are 
also  connected  with  the  hemisphere  of  the  same  side.* 

Facial  Pabaltsis. 

Paralysis  of  the  face  results  from  anj  interruption  to  the  path  from 
the  coi*tex  to  the  muscles.  The  character  of  the  paralysis  differs 
according  as  the  disease  involves,  on  the  one  hand,  the  path  aboTe  the 
nucleus  (which  we  may  term  gupra-nuclear  paUy)^  or,  on  the  other 
hand,  the  uucleus  itself  or  the  fibres  of  the  nerve,  whether  within  the 
pons  or  outside  it  (nuclear  and  infra-nucleofr  pcUsy),  In  the  latter  caae 
all  parts  of  the  face  are  affected,  the  orbicularis  palpebrarum  and 
frontal  muscle,  as  well  as  the  muscles  of  the  mouth ;  hot  in  the 
former  the  upper  muscles  of  the  face  are  little  or  not  at  all  affected, 
and  the  muscles  which  go  to  the  angle  of  the  mouth  suffer  chiefly. 
Anotber  difference  is  that  in  supra-nuclear  paralysis  voluntary  move- 
ments  are  often  more  impaired  than  emotional  movemente ;  in  nudear 
and  infra-nuclear  disease  they  suffer  equally. 

Lastly,  there  is  an  important  difference  between  the  two  forms  in 
the  reaction  of  the  nerve  and  muscles  to  electricity.  In  supra-nudear 
disease  the  reaction  is  normal,  or  presents  only  a  trifling  change,  whieh 
is  the  same  to  the  voltaic  and  to  the  induced  current.  Acute  lesions 
of  the  nucleus  or  nerve,  unless  trifling  in  degree,  cause  secondary 
depfeneration  of  the  fibres,  with  loss  of  all  irritability,  and  presarva* 
tion  only  of  the  voltaic  irritability  of  the  muscle-fibres. 

It  is  customary  to  term  paralysis  from  disease  of  the  neire 
*'  peripheral;"  that  from  disease  of  the  nucleus  or  root-fibres  in  the 
pons  is  also  sometimes  termed  peripheral,  because  it  resembles  that 
from  disease  of  the  nerve ;  sometimes  it  is  termed  "central;"  paralysis 
from  disease  of  the  path  above  the  nucleus  is  also  sometimes  termed 
"central,"  sometimes  *' cerebral."  The  latter  term  should  be  need 
only  with  the  understanding  that  a  similar  paralysis  may  oocur  from 
disease  of  the  cms  or  upper  part  of  the  pons.  Moreover  the  word 
"peripheral"  is  sometimes  applied  to  disease  of  the  extremities 
of  the  fiV^res.  Paralysis  from  disease  of  the  convolutions  is  termed 
"cortical."  Otherwise  the  nomenclature  given  above  is  preferable^ 
disease  of  the  root-fibres  boing  termed  "  radicular." 

The  supra-nuclear  palsy  has  been  already  considered  in  the  chapter 
on  hemiplegia;  we  have  now  to  consider  only  that  which  results  from 
disease  of  the  uucleus,  the  root-fibres,  or  the  nerve.f 

Causes. — (1)  Within  the  pons  the  nucleus  or  root-fibres  may  be 
damaged  by  various  focal  lesions,  usually  in  association  with  the  motor 
tract  of  the  opposite  limbs,  or  with  the  sixth  nerve  of  the  same  side» 

*  In  the  rabbit,  medial  section  of  the  pons  paralyses  the  elerator  of  the  upper 
lip  oil  both  sides,  even  to  stimulution  of  the  cortex  (Exner  and  Paneth,  1888). 

t  It  is  often  termed  **  Bell's  paralysis,*'  after  Sir  Cbarks  fieU.  who  flnt  ezplaiasl 
its  nmtore. 
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round  the  imclens  of  which  the  facial  fibres  conrse  (Fig.  88,  p.  50). 
In  yerj  rare  cases  of  anterior  polio-myelitis  (infantile  paralysis),  the 
bicial  nucleus  suffers;  I  have  seen  one  instance  of  this.  Primary 
degeneration  rarely  affects  all  parts  of  the  facial  nuclei,  but  the  nerve- 
cells  related  to  the  orbicularis  oris  often  degenerate  with  those  for  the 
hypoglossal  nerve,  in  chronic  "  labio-glossal  paralysis."  Diphtheritic 
palsy  involves  the  fiuse  in  rare  cases,  and  probably  consists  in  a  sub- 
acute affection  of  the  cells  of  the  nucleus  and  the  fibres  of  the  nerve. 

(2)  At  the  base  of  the  brain  the  nerve  may  be  compressed  by  tu- 
mours or  damaged  by  meningitis  or  hsBmorrhage.  The  auditory  nerve 
is  usually  affected  with  it. 

(8)  Within  the  canal  in  the  temporal  bone  the  nerve  suffers  in 
Tarioui  forms  of  otitis  and  bone  disease,  especially  in  children.  In 
most  cases  there  is  caries  of  the  bone  and  suppuration  in  the  middle 
ear»*and  the  disease  of  the  bone  between  the  Fallopian  canal  and  the 
tympanum  extends  to  the  nerve.  This  may  be  merely  inflamed,  or 
may  be  destroyed  by  the  spreading  disease.  The  amount  of  ear  dis- 
ease that  exists  before  the  facial  nerve  is  affected  varies  much,  and 
the  readiness  with  which  the  nerve  suffers  doubtless  depends  in  part 
on  the  thinness  of  the  protecting  lamina  of  bone.  It  is  said  that  the 
nerve  may  be  paralysed  when  only  the  lining  membrane  of  the  tym- 
p^^nnwi  is  inflamed  and  the  bone  is  not  diHoased.  I  have  known  para- 
lysis to  occur  when  caries  was  certainly  L  mi  ted  to  the  mastoid  bone. 
Li  such  cases  we  must  assume  an  extension  of  inflammation  along 
the  chorda  tympani,  the  nerve  to  the  stapedius,  or  the  arterial  twig 
already  mentioned,  unless  the  layer  of  bone  is  imperfect.  It  is  perhaps 
bj  such  extension  that  facial  paralysis  has  sometimes  followed  sore 
throat— simple,  or  such  as  occurs  in  some  acute  diseases.f 

(4)  Injury.  Fracture  of  the  base  of  the  skull  often  passes  through 
the  petrous  bone,  and  the  nerve  may  be  torn  or  bruised.  The  face  is 
then  at  once  paralysed,  but  in  some  ciises  the  nerve  is  damaged  only 
some  days  (three  to  five)  after  the  injury,  and  the  mechanism  must 
then  be  a  secondary  process,  probably  inflammation.^  Meningeal 
hemorrhage  is  possibly  a  rare  cause,  especially  that  which  occurs 
from  the  cerebellum  during  birth ;  this  may  explain  some  **  congen- 
ital **  cases  in  which  it  has  been  associated  with  weakness  of  the  neck 
due  to  damage  to  the  spinal  accessory  nerve.§  Outside  the  skull,  the 
nerve  or  some  of  its  branches  may  be  divided  by  wounds  about  the 
ramus  of  the  jaw,  and  especially  in  operations  lor  the  removal  of  tu- 
mours in  the  parotid  region.  A  simple  blow  on  this  part  may  also 
damage  the  nerve.  An  an^ry  schoolmaster  struck  a  boy  with  the  comer 
of  a  book  just  below  the  ear.  Much  pain  followed  about  the  ear  and 
the  side  of  the  head ;  in  a  day  or  two  facial  paralysis  came  on,  com- 

•  It  is  not,  however,  a  frequent  oont«>qaenc6  of  caries,  although  the  calcalation 
of  only  1  per  cent,  made  by  Beiold  is  perhaps  too  low  (Bezold, '  Labyrinth-Necrose/ 
ISSy.)-  t  Wendt,  •  Archiv  der  Heilkund*'/  1870. 

I  Se«  DeflMoUn,  <  Qai.  mM.  da  Paris,'  1888.       §  Stephan,  '  K^v.  de  MM./  1887. 
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plete  and,  as  it  tnmed  out,  permanent,  in  spite  of  all  treatment 
The  blow  cost  tbe  sclioolmaster  a  thousand  pounds.  Facial  paralysis 
is  sometimes,  althougli  rarelj,  caused  daring  instrumental  deliTerjp 
by  tbe  pressure  of  tbe  blades  of  tbe  forceps  on  tbe  nerre  oyer  tbe 
jaw,  and  sucb  paralysis  bas  even  been  produced  on  botb  sides.  Clom- 
pression  by  fcbe  shoulder  bas  also  been  effective.* 

(5)  Neuritis  is  tbe  cause  of  tbe  common  facial  paralysis,  due  to 
cold,  and  often  termed  "  rheumatic."  Tbe  majority  of  cases  of  facial 
paralysis  seem  to  be  of  this  nature ;  and  although,  often,  no  special 
exposure  to  cold  can  be  traced,  there  bas  then  been  usually  some 
habitual  exposure.  The  features  of  these  cases  are  so  uniform,  allow- 
ance being  made  for  differences  in  degree,  tbat  we  are  justified  in  re- 
garding the  pathological  condition  as  the  same  in  all — a  neuritis 
witbin  tbe  Fallopian  canal.f  Tbe  inflammation  perhaps  affects  chiefly 
the  sheath  of  the  nerve,  which  swells  and  compresses  the  fibres,  expaii* 
sion  outwards  being  prevented ;  but  in  a  case  in  whicb  tbe  actual  state 
could  be  observed  tbe  nerve  sheatb  was  not  distinctly  inflamed ;{  the 
external  restraint  may  indeed  cause  the  inflammation  to  spread  into 
the  nerve,  and  in  this  case  the  fibres  were  extensively  degenerated.  For 
a  long  time  a  very  different  explanation  was  given.  It  was  supposed 
tbat  cold  acts  by  paralysing  the  terminations  of  tbe  facial  nerve  in  the 
muscles.  But  there  is  no  evidence  that  cold  ever  paralyses  intra-mos- 
cular  nerve-endings,  and  we  know  tbat  paralysis  of  all  fibres  of  one 
nerve,  and  of  no  other  fibres,  always  means  disease  of  the  trunk  of 
the  nerve. 

Inflammation  was  found  also  in  a  perfectly  similar  paralysis,  due 
to  a  different  cause,  recorded  by  May.§  Tbe  patient  was  suffering 
from  leucocythsetnia  (an  affection  whicb  may  cause  lymphoid  neuritis), 
and  the  nerve  within  tbe  Fallopian  canal  presented  a  fusiform  swel- 
ling three  tenths  of  an  inch  long,  due  to  an  infiltration  of  lymphoid 
cells  ;  tbe  nerve-fibres  at  tbe  spot  were  in  process  of  destruction. 

In  more  than  half  the  cases  a  special  and  considerable  exposure  to 
cold  can  be  traced ;  generally  a  draught  of  cold  air  has  blown  on  tbe 
side  of  the  face  and  head,  as  in  sitting  in  a  railway  carriage  opposite 
an  open  window,  standing  at  an  open  door,  driving  in  a  cold  wind. 
One  patient  had  ridden  a  bicycle  during  tbree  cold  nights ;  another 
bad  lingered  on  a  seaside  pier  in  a  cold  wind ;  in  another  tbe  expo* 
sure  to  cold  occurred  tbe  day  after  a  beard,  worn  for  thirty  years,  was 
sbaved  off.  The  svmptoms  usually  commence  witbin  two  days  of 
such  exposure.  lu  other  cases  there  bas  been  more  or  less  constant 
expt)sure,  as  by  working  in  a  draughty  shop.  Occasionally  the  suf- 
ferer presents  other  evidence  of  rheumatism,  especially  of  the  fibroom 

•  Varnier,  *An.  de  Gyn.,'  1888. 

f  It  bas  been  conjectured  tbat  the  inflammation  sometimei  nffeote  the  nenre 
its  emergence,  but  no  evidence  of  this  (0.^.  swc  ling  of  tbe  nerve)  has  been  noted* 
J  Minkowski,  'Berlin,  klin.  Wocbenschr./  1891. 
§  E.  May,  '  Aerztl.  Intell.  Blatt.,'  1884,  No.  31. 
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tissaes,  and  ft  liability  to  a  similar  affection  of  other  Derres,  as  in  tbe 

cases  mentioned  on  p.  144.     But  manj  of  the  subjects  of  facial  palsj 

present  no  other  evidence  of  rhenmatism,  and  the  affection  may  be  an 

isolated  eTent  in  an  otherwise  healthy  life.     In  a  few  cases  there  is  a 

liistorj  of  gont,  inherited  or  acquired,  which  may  have  predisposed 

'to  the  disease  ;  but  it  is,  on  the  whole,  yerj  rare  to  obtain  evideuce  of 

-^his.    In  some  instances  there  is  other  evidence  of  catarrh,  general 

4eTer,  sore  throat,  or  neuralgic  pain  in  the  neighbourhood  of  the 

^kffected  nerre.     The  neuritis  sometimes  arises  bj  distinct  extension 

^om  external  cellulitis ;  in  one  case  the  cellulitis  was  produced  by 

chronic  eczema  of  tbe  skin  in  front  of  the  ear,  over  the  place  of 

^JDergence  of  tbe  nerve.*    In  other  cases  such  cellulitic  swelling  is 

evidently  catarrhal ;  in  one  it  existed  beneath  each  jaw  for  a  week 

"before  the  onset  of  one-sided  palsy. 

Ghonping  together  all  cases  which  may  be  due  to  Fallopian  neuritis 

{eieluding  those  that  are  the  result  of  ear  disease  or  syphilis),  they 

Appear  to  be  rather  more  common  in  males  than  in  females,  no  doubt 

from  the  greater  exposure  of  the  former.     Of  112  unselected  cases 

of  ^rhich  I  have  notes,  66  were  in  males,  46  in  females.    Barely  more 

thftxi  one  member  of  a  family  suffers ~as,  for  instance,  a  man  and  his 

sieoe.    Such  coincidences  are  doubtless  sometimes  accidentaL    The 

i^eotion  may  occur  at  any  age,  but  is  rare  under  ten.    I  have  met 

^tla  it  at  seven,  aud  twice  in  tbe  second  year  of  life.    It  is  most 

^tx&moD  between  twenty  and  thirty  (27  cases),  and  is  equally  frequent 

in  e&ch  of  the  other  decades  between  twenty  und  fifty  ;  after  fifty  it 

^>^ooiDes  rare,  but  is  occasionally  met  with  even  in  old  age  (cases  at 

*<^«ity-four  and  seventy-seven).     Of  80  cases  due  to  tbis  cause,  46 

^^^^i^Tred  between  October  and  March  inclusive,  and  84  between  April 

^^    September.f    It  thus  occurs  at  all  seasons,  but  is  rather  more 

^^^^ent  in  winter  than  in  summer. 

C^J  Syphilis  is  an  occasional  cause,  but  its  frequency  may  readily 
■•  ^^'^er-estimated  if  the  mere  fact  of  preceding  syphilis  or  of  improve- 
'^^^'^  under  iodide  of  potassium  is  admitted  aloue  to  be  evidence  of 
'^'^•^e.  We  are  only  justified  in  regarding  the  paralysis  as  syphilitic 
^**^"*^  there  is  or  has  been  other  evidence  of  active  syphilis,  and  when 
^'"^  is  no  other  recognisable  cause;  the  syphilitic  nature  of  the 
***^    is  more  probable  if  the  nerve  is  affected  within  the  cmnium.    In 

^  t  hai  betn  tboagbt  by  tome  that  cold  affects  the  facial  nenre  bj  eauAing  a 
"^^*^hal  inflammation  of  tiie  middle  ear,  which  ipreade  to  the  nerre.  But  tbis 
'*'**^  improbkible  when  we  ooiisidtnr  how  frequent  catarrh  of  the  middle  ear  ia  witb- 
*7  ^^tcial  paralysis,  and  how  rare  are  obtmsive  signs  of  tympanic  inflammition 
_^^  the  nerve  is  affected,  and  that  slight  inflammation  of  the  tympanum  may  be 
''^^^Qtd  coiucidently  with  neuritis  by  cold  without  the  former  being  the  i-auae  of 
^  ^^^t«.  Karache  often  follows  the  onset,  but  very  •eldom  prccecles  it  cvou  for  a 
^7  m  %a^  eftiiy  pain  Is  more  common  in  other  situation*. 

^    TveWe  eases  oocnrred  in  January;  10  in  November;  9  in  June;  7  in  each 
*^^^l.  May,  Angost.  October,  Deeember;  5  in  February,  March,  and  in  April ;  3 
H»  4uly  ami  in  September.      In  the  third  of  the  year,  October  to  January,  3^ 
«**^i  ^'ebroarj  to  May,  22;  June  to  September,  2^ 
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many  cases  of  facial  paralysis  in  tlie  subjects  of  sjpliilit,  the  paralysis 
is  distinctly  excited  by  cold,  but  it  is  possible  that  the  syphilis  may 
have  bad  a  predisposing  influence.  The  mechanisms  by  which  syphilia 
causes  facial  paralysis  are  by  meningitis,  by  a  gumma  on  the  nerre- 
sheath  or  near  it,  and  probably  also  by  neuritis. 

(7)  Primary  hemorrhage  into  the  nerre-sheath  or  Fallopian  canal 
is  a  rare  cause.*  There  are  cases  in  which  facial  paralysis  comes  on  in 
a  few  minutes  and  is  at  once  complete,  and  in  which  there  is  no  indi- 
cation of  any  central  disease.  Such  cases,  of  which  I  have  seen  fiTe, 
may  be  due  to  an  extravasation  into  the  Fallopian  canal  or  the  nerve 
itself,  disposed  to,  perhaps,  by  some  peculiarity  of  vascular  arrange- 
ment. Thrombosis  in  a  vessel  of  the  nerve  is  also  a  conceivable 
mechanism,  especially  when  sudden  palsy  occurs  under  conditions 
favouring  this  lesion — as,  for  instance,  in  one  case,  a  week  after  child- 
birth. It  affords  a  possible  explanation  of  the  curious  cases  in  which 
such  an  onset  follows  emotion.  Complete  paralysis  occurred  quite 
suddenly  in  a  lady  who  was  at  the  time  watching  the  dressing  of  a 
huge  wound  in  her  own  breast,  produced  by  the  destruction  of  a 
cancer  by  caustic.  In  one  instance  the  onset  was  an  hour  after  a 
sudden  fright ;  in  another  it  coincided  with  a  sense  of  faintness. 

(8)  Facial  paralysis  has  been  observed  in  rare  cases  of  tabes,  in 
which  its  cause  resembles  doubtless  that  of  the  other  nerve  palsies 
that  are  met  with  in  the  disease.  The  nerve  may  also  be  paralysed 
by  an  islet  of  disseminated  sclerosis  within  the  pons,  when  others 
affect  the  spinal  cord. 

Hysteria  may  coincide  with  facial  palsy,  especially  since  the  latter 
is  not  uncommon  in  young  adults.  The  coincidence  has  no  real 
significance;  although  the  cases  have  been  needlessly  described  as 
"  hysterical,"  they  present  no  feature  to  warrant  the  epithet,  except 
in  so  far  as  hysterical  contraction  lessens  movement. 

Double  facial  paralysis  is  rare.  Its  causes  are  (1)  disease  of  the 
pons  Varolii ;  possibly  a  lesion  in  the  middle  of  the  pons,  where  the 
two  facial  paths  cross ;  certainly  lesions  on  both  sides  of  the  pons, 
such  as  the  bilateral  softening  that  is  produced  by  disease  of  the 
basilar  artery.  (2)  Disease,  syphilitic  or  other,  of  the  nerves  at  the 
base  of  the  brain ;  by  this  usually  other  nerves  are  also  damaged. 
In  one  case  of  this  kind,  in  which  there  was  also  simultaneous 
lysis  of  both  auditory  nerves  (not  aural),  the  onset  occurred  afte 
exposure  during  sleep  to  a  cold  wind,  but  the  patient  had 
syphilis.  In  another  case  only  one  auditory  nerve  was  involved.  (8 
Simultaneous  double  otitis.f  (4)  In  paralysis  from  cold,  both  side 
of  the  face,  as  they  are  occasionally  affected  at  different  times,  ma; 
in    extremely  rare    cases,  suffer  at  the  same  time.{      In   multip 

•  WilkB  and  Moxon, '  Path.  Anat.,'  p.  257,  and  Moxon, '  Path.  Trans.,*  voL  zz. 
t  Wright, '  Brit.  Med.  Journ.,'  Feb.  27tb,  18B9.    A  week  separated  the 
the  pmUj  on  the  two  sides.     The  patient  was  a  man  aged  sixty-five. 
t  Kruge,  •  Near.  Cent/  1890. 
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neoritiithe  Cue  b  ■ometimea  inrolTed,  almji  on  both  rides,  tati 
generaUf  ia  usociation  irith  tbe  limbs  u  put  of  a  wide-spread  affec- 
tion. It  ia  met  witli  cliiefly  in  certain  rare  forms  of  poljneuritia, 
due  to  apecial  toxic  blood-atates,  and  not  in  the  common  vorietj,  pro- 
duced bj  alcohol.  In  dipbtlieritic  par&ljaia,  in  whicli  poljneuritia  ia 
the  chief  element,  double  facial  palay  sometimes  occtin.  (5)  Partial 
paraljaia  (of  tbe  lipa  on  both  aidea)  occnra  fronn  nuclear  degenera- 
tion is  labio-gloaaal  paralysis, or  symmetrical  cortical  lesions,  and  (6) 
a  peculiar  form  of  fadol  palsy  associated  with  palsj  of  the  eje  muacle*. 
and  due  probablj  to  unclear  wasting  has  been  alreadj  mentioned 
(p.  197).    It  may  be  congeuital  or  come  on  daring  infaucj. 

Brmroiia. — Id  complete  fodal  palaj  the  ransclea  of  the  affected 
half  of  the  face  become  toneleaa  and  immobile.  In  all  movements, 
voluDtarjr  or  emotional,  the  affected  half  of  the  face  ia  atiU.  The  two 
aidea  of  the  &ce  present  a  strange  incoasmity,  and  the  smile  or  frown, 
deprired  of  half  ila  magf,  Joaee  more  than  half  its  chaiscter,  ao  that 
it  ia  difficult  to  recognioe  the  expressional  significance  of  the  distorting 
contractions  of  cheek  and  brow  which  occar  on  the  unaffected  aide. 
Tbe  influence  of  the  loss  of  tone  on  tbe  position  of  the  features  at  reat 
differs  according  to  the  age  of  the  patient;  the  amooth  featurea  of 
youth  are  lai^ljr  moulded  bj  the  elasticitj  of  the  akin,  and  are  little 
changed  hj  the  paralysia  of  the  musdea ;  slight  drooping  of  the 
angle  of  tbe  mouth  may  be  the  onlj  sign  of  paralysis  during  rest. 
But  it  is  otherwise  when  time  haH  soon-d  the  face  with  furniws.  These 
are  due  to  the  loss  of  elastiuity  uf  the  atdo,  and  their  position  is  cbieflj 
tletermined  by  the  muscular  tension  that  ia  caused  by,  and  eipresaes, 
tbe  emotions  dominant  in  tbe  past.  With  the  lose  of  this  tension 
the  furrows  change  their 
place  or  ratiigh,  aa  tbe 
flaccid  sLin  adjusts  itself 
in  obedi«.'nce  to  other  in- 
fluences (Fig.  103).  Tbe 
effect  of  the  age-changes 
is  seen  conspicuously  in 
the  forehead  and  lower 
eyelid.  The  transverse 
furruwa  of  tbe  forehead 
ceaae  sudJenlj    at   the   „  ... 

.  ,  ,,        |.  .         ,,        FlO.  103.— imial  paraljiu  in  a  man  aiged  sluty'Sra, 

mulille  ime.  In  the  ,ho-.inf{  the  iaaucace  of  the  Iom  of  tone  on  the 
JOUng  tbe  lower  eyelid  is        inehutic  skia.     The  a-ure  on  the  right.  repr.-«iiti 

held  by  the  eb.aticity  of  ^p";*j'"P'  *"  ''°*'  ^^  *'"■  '^'"""  ^^'^ 
the  skin  almost  as  close  to 

the  OTeliall  as  on  the  unaffected  side.  In  the  oldit  falls  forwards,  and 
the  tears,  increased  by  tbe  irritation  of  the  unpn>tected  eye.  cannot 
reach  their  proper  dnct,  and  the  eye  "  waters  "  Bat  in  young  and  old 
the  loss  of  movement  is  tbe  same.    The  affected  ride  b^ea  no  part  in 
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frown  or  smile.  The  eyelids  cannot  be  brought  together ;  in  a  strong 
effort  to  close  them,  the  eyeball  is  rolled  upwards,  so  that  the  oomea 
is  beneath  the  upper  lid,  and  only  the  sclerotic  is  yisible.  The  patient 
often  imagines,  ostricb-like,  that  bis  eye  is  sbut,  because  the  oomea  is 
covered.  During  sleep  the  eye  remains  partly  open,  because  normally 
closed  not  only  by  relaxation  of  the  levator,  but  by  contraction  of  the 
palpebral  part  of  the  orbicularis.  But  the  upper  lid  follows,  in  a 
normal  manner,  the  downward  movement  of  the  eyeball,  since  the 
orbicularis  takes  no  part  in  this  descent,  except  in  keeping,  by  its  tone, 
the  lid  in  contact  with  the  eyeball.  In  the  old,  the  lower  lid,  on  looking 
up,  does  not  rise  so  well  as  on  the  other  side,  apparently  because  the  lid 
is  not  kept  in  sufficient  apposition  to  the  globe.  In  smiling  and  other 
movements  the  mouth  is  drawn  towards  the  unaffected  side,  the  sygo- 
matic  muscles  being  unopposed  by  their  fellows.  From  the  displace- 
ment of  the  mouth  the  tongue  is  protruded  to  one  side  of  the  orifice, 
and  thus  may  seem  to  deviate  even  when  it  is  exactly  in  the  middle 
line  of  the  face.  The  lips  cannot  be  pressed  together  on  the  paralysed 
side,  and  hence  the  air  cannot  be  so  compressed  within  the  mouth 
as  to  be  expelled  in  a  puff.  The  patient  accordingly  finds  that  he 
cannot  blow  out  a  candle.  In  drinking,  the  liquid  runs  out  of  the 
paralysed  comer  of  the  mouth,  and  the  patient  has  to  incline  his  head 
to  prevent  this.  Whistling  is,  of  course,  impossible,  and  smokers  may 
first  discover  the  paralysis  by  finding  that  the  ejected  saliva  takes  an 
inconveniently  erratic  course.  Speech  is  frequently  a  little  changed 
by  the  imperfect  articulation  of  the  labial  consonants.  The  palsy  of 
the  buccinator  permits  food  to  get  between  the  teeth  and  the  jaws, 
and  it  is  found  more  convenient  to  chew  upon  the  other  side.  The 
palsy  of  the  stylo-hyoid  and  posterior  belly  of  the  digastric  does  not 
cause  recognisable  symptoms.  The  platysma  myoides  is  paralysed,  as 
may  be  observed  by  making  the  patient  depress  his  lower  lip,  an  action 
in  which  the  platysma  contracts.  The  dilator  naris  being  inactiTe^ 
the  nostril  does  not  expand  on  sniffing,  and  may  even  yield  to  the  pres- 
sure of  the  air ;  smell,  in  consequence,  is  less  acute  than  on  the  other 
side.  The  muscles  of  the  external  ear  are  also  paralysed  in  those 
persons  in  whom  these  muscles  were  under  the  influence  of  the  wilL 
All  reflex  movements  are  of  necessity  lost  when  the  paralysis  is  due  to 
disease  of  the  nerve-fibres  or  their  nucleus — an  important  distiuctios 
from  cerebral  palsy,  in  which  they  are  preserved. 

Palate. — It  has  been  said  that  the  palate  is  sometimes  paralysed  o 
the  same  side  as  the  face  from  disease  of  the  facial  nerve,  and  it  h; 
been  supposed  therefore  that  the  levator  palati  is  supplied  by  fibr 
which  pass  from  the  geniculate  ganglion  of  the  facial,  by  the  lar 
petrosal  nerve  and  Vidian,  to  the  spheno- palatine  ganglion.     But  f 
opinion  that  the  palate  ever  suffers  from  disease  of  the  facial  ne 
seems   to   be   erroneous.     The  levator  is  supplied  from  the  spj 
accessory  (q-  v.),  And  in  more  than  a  hundred  cases  of  facial  paral; 
due  to  disease  of  the  nerve  in  various  situations,  carefully  exami 
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I  hare  nerer  obserred  a  corresponding  defect  of  moTement  in  the 
palate.  Deviation  of  the  uvula  was  oocasionallj  observed,  but  its 
inclination  was  as  frequently  from  as  towards  the  paralysed  side. 
Soch  obliquity  of  the  uvula  is  not  uncommon  in  those  who  present  no 
fibcial  palsy,  and  sometimes  is  considerable  in  degree.  When  present 
m  facial  palsy  its  state  is  unchanged  after  the  face  has  recovered,  and 
it  is  not  associated  with  any  defect  in  the  movement  of  the  palate.  In 
rare  aases  in  which  there  has  been  actual  coincident  paralysis  of  the 
palate  there  was  probably  a  simultaneous  affection  of  the  spinal 
leoeiaory  nerve  or  of  its  palatine  branch.  In  most,  other  nerves 
bate  lafifered,  and  this  may  bo  damaged  not  only  at  the  medulla, 
kt  outside  the  skull,  by  deep-seated  cellulitis  just  below  the  place 
d  emergence  of  the  faciaL  Of  this  I  have  seen  some  well-marked 
instances,  with  and  without  implication  of  the  other  parts  of  the 
nenre,  or  of  the  hypoglossal.* 

T(ute,—Jjk  disease  of  the  facial  nerve  between  the  origin  of  the 

chorda  tympani  and  the  geniculate   ganglion,  taste  is  lost  in  the 

interior  part  of  the  tongue  on  the  affected  side.     It  is  not  lost  when 

tbelenoD  is  of  the  root  of  the  facial  nerve,t  or  of  the  nerve-fibres 

vithin  the  pons.    It  is  lost  in  about  half  the  cases  of  paralysis  from 

^Id,  doubtless  because  the  neuritis  extends  up  the  nerve  to  the  origin 

of  the  chorda.    Wlien  the  nerve  is  damaged  outside  the  skull,  taste  is 

generally  unaffected ;  the  exceptions  are  probably  due  to  an  ascending 

i^^uitia.    The  affection  of  taste  may  persist  after  the  paralysis,  but 

ittnallj  passes  away  before  it.     Sensation  in  the  face  is  generally  un- 

^Med,  but  I  have  several  times  found  in  early  and  severe  cases  a 

*^  slight  diminution  in  the  sensitiveness  of  the  skin  on  the  motion- 

'^  side,  especially  on  the  cheek.     The  cause  may  be  an  altera- 

^Q  in  the  function  of  the  nucleus  of  the  fifth  nerve,  due  to  the 

^ttiinution  of  the  impressions  that  are  normally  produced  by  muscular 

^^On.    This  is  more  probable  than  that  the  facial  nerve  sometimes 

•^OY^jg  gensory  fibres  from  the   skin.^     I  have   also  occasionally 

^^d  (in  early  cases)  an  area  of  ansssthesia  on  the  front  and  back 

^^*»  concha,  in  the  region  of  skin  supplied  by  a  nerve  given  off  by 

facial  as  it  emerges,  and  which  is  probably  derived  from  the  fifth 


^Dr.  Hoghlingt  Jftckton  bu  alio  itated  that  be  bas  never  seen  paralysis  of  tbe 
doe  to  disease  of  tbe  facial  nerve  (*  Lancet,'  April  2nd,  1887).     He  made  this 
^         k  in  oonneetion  with  an  instmctive  case  of  paralyKis  of  the  face  and  palate, 
_^^^  t  ftret  sight  teemed  to  prove  the  ussociation,  but  further  investigation  showed 
dvely  that  tbe  pslsy  of  tbe  face  was  of  cerebral  origin. 
Certain  recorded  cases  of  disease  of  tbe  root  and  loss  of  taste,  opposed  as  they 
tbe  osnal  role,  ar«  explicable  on  tlie  assumption  that  tbe  descending  degene- 
wss  attended,  m  it  eometimes  is,  by  desi*ending  neuritis,  and  that  this  invaded 
^  ^%0te-ftbres  at  or  below  tbe  geniculate  gaiigUon. 

^  Vtso>niotoir  disturbance,  csdema,  and  incroNscd  wwesting  have  been  obserred, 
f'^'^kly  abo  of  secoadary  relation  or  due  to  accidental  asnociation  of  an  affection  of 
^  nnpAtbelie  (Frankl  Hocbwart,  'Neurol.  Centralbl  /  1891). 
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Bearing  ii  impaired  in  cuei  of  facial  paraljni  doe  to  tlia  e 
of  inflammatiou  from  the  bone  or  tjmpaoic  catitjr,  and  aJso  irhoi  the 
facial  and  auditorj  nenea  are  affected  together  by  booal  diMHM. 
Impairment  is  occaaionullj  met  vitb  in  coaea  doe  to  cold,  but  if  aliglit 
unleaa  there  is  also  ti  catarrh  of  the  middle  ear.  Tinnittu  often 
attends  the  oniet,  and  ia  probubl;  due  to  the  aame  caun;  ii  may 
continue  for  weeks.  When  the  disease  iavolres  the  middle  port  of  the 
nerve  in  the  canal  the  stapedius  is  paralysed,  and  the  tensor tjmpani, 
being  unopposed,  often  increases  the  sensitiTencss  of  the  ear  to 
iDUBii^  notes,  especiiillj  to  those  of  low  tone  (Lucoe),  A  subjacttre 
high-pitched  sound  has  been  referred  to  the  same  cause. 

The  electricul  nac^tions  iu  facial  paralyais  are  those  characteriatuof 
peripheral  paleieB, — the  degenemtive  renctioD  fully  described  at  toL  i, 
p  M.  The  charts  there  given  are  from  cases  of  disease  of  this  nerve. 
Id  a  severe  case  tlie  nerve  rapidly  loses  its  irritability  to  farodio  and 
Toltitic  ktimulatioD  and  this  may  he  extinct  in  the  cotuse  of  ten  days 
or  a  fori  night.  In  slighter 
coses  the  irritability  of  the 
nerve  is  lowered  bnt  not 
lost ;  a  st  rang  current  still 
excites  it.  In  moat  cues 
the  fall  io  irritability  dot* 
not  commence  for  three  or 
four  days  after  the  caiaet 
of  the  paralysis,  and  m 
•light  cases  may  he  de- 
layed for  a  week  <nr  tea 
days.  It  may  be  distiaet 
in  the  nerve-truuk  some 
days  before  it  is  foond  ia 
the  mnscles,  i.  ■■  in  the 
intra -mnscular  nerves. 
Fio.  104.— Bijlit  fecial  parmlyiii,  dn« l«  ew dl«-  During  the  first  few  dayt 
ncliildlioodi  (imultaneonifuadinbonof  an  increase  of  irritatnlltj 
may  often  be  found  pre- 
ceding the  diminution.  In  extremely  slight  disease  of  the  nerre  I 
have  several  times  foand  an  iucrense  corresponding  to  that  whicb^ 
precedes  the  fall  in  severe  cases,  but  followed  by 'no  dininntion. 
This  initial  increase  is  usually  the  f^ame  to  both  forms  of  electriei^ 
but  it  is  often  more  marked  to  the  isolated  faradic  shock  than  to  tbi 
serial  current*    In  the  muet^le  the  initial  increase  may  also  h 

•  It  it  nid  that  id  tlie  alitibteit  cuei  tbere  mnj  be  no  tbtltg*  tn  IiriUfaility.  a 
the  iUtem«iil  i«  doobtleii  true.  But  in  the  euea  th.t  I  have  aeoi  In  which  ' 
frriuliility  to  both  current..  wM  normiil.  I  haio  uldom  f.iled  ta  Bud  a  ^iti 
iE.-reiM  of  irritabLlity  to  tlio  i.olated  iiiciuclion  ibock.  An  inereaa^  wHh  elsr 
.If.  !.,  nil*  pemUtfiit  for  nioiitla  in  a  Bomewhat  anomaloni  cSM  obMrrad  bj  I 
III  >i,.T,'\,lVi'.>). 


both  facial  IK 


FACIAL   NERVK.  239 

fe<oogii]iedf  ftnd  depends  on  changes  in  the  intra- mnscalar  nerve-fibres. 

Tbifl  increase  is  followed  by  a  gradnal  fall  in  the  faradic  irritability 

of    ^he  mnscles,  corresponding  in  degree  to  that  of  the  nerve,  and  due 

to  "the  fact  that  the  faradism  only  stimalates  the  muscles  through  the 

in^ira-muscular  nerve-endings.     With  this  loss  of  faradic  irritability, 

tka.^  to  the  voltaic  current  is  preserved  and  increased ;  to  it  tbe 

muscle-fibres  themselves  respond,  and  respond  with  undue  readiness, 

io  ^hat  they  contract  with  a  weaker  current  than  is  required  by  the 

moacles  of  the  unaffected  side.     The  form  of  response  to  increasing 

cnrreots  is  often  (but  by  no  means  always)  changed,  and  instead 

of   1  ECC  ;*  2  ACO,  AOO ;  8  EOO.  we  may  have  such  order  as  the 

following,  which  I  take  from  my  notes  of  actual  cases :  1  ECC  s 

ACXJ;  2A0C;  8  EOO  orlAOC;  2E00,A00;  8  EOO  or  1  EOO, 

AOC ;  2  ACO ;  8  EOO.     A  continuous  contraction  (tetanus)  is  also 

iMuiily  produced  during  the  passage  of  the  current,  as  in  1  EOO ; 

i/LCC  =  EC  Tet. ;  8  AC  Tet. 

With  the  recovery  of  the  nerve  the  irritability  of  nerve  and  muscle 
ik>irly  returns  to  the  normal,  but  the  nerve-fibres  often  recover  some 
wmducting  power  (L  s.  tbe  paralysis  lessens)  before  they  regain  their 
local  excitability.  For  a  long  time  this  remains  below  the  normaL 
Tbe  muscles  lose  their  excessive  degree  of  irritability  before  the  order 
of  res[>onse  becomes  normaL 

Xo  rare  cases  the  reaction  in  nerve  and  muscles  is  that  of  the 
■ixed  form  (the  "  middle  form"  of  Erb),  in  which,  with  only  slight 
dimiDution  in  the  irritability  of  tbe  nerve,  the  muscles  present  the 
iieoQtsed  and  qualitative  change  characteristic  of  degeneration.  The 
^iHeties  in  the  course  of  the  reactions  are  illustrated  in  the  charts  in 
loL  i  (Kgs.  85—48). 

^l^he  electrical  reaction  presented  by  one  muscle,  the  orbicularis  oris, 
■ttrits  special  mention.  The  muscle  sometimes  illustrates  in  a 
'^'^^ng  way  the  increased  but  slow  muscular  response  to  the  voltaie 
^^'^^nt  which  results  from  nerve  degeneration.  The  voltaic  current 
*^Oses  itself  widely ;  applied  to  the  angle  of  the  mouth  on  the  un- 
w^etedside  the  closure  of  the  circuit  causes  a  quick  sharp  contrao- 
"^^  in  the  normal  half  of  the  orbicularis,  distinctly  foUowed  by  a 
"^^^r  contraction  on  the  paralysed  side.  If  the  strength  of  the 
•■>iBut  be  then  reduced  until  it  is  too  small  to  cause  contraction 
^  ^)ie  normal  muscle,  it  may  still  cause  the  sluggish  contraction 
^^^Im  opposite,  paralysed,  side.  This  has  been  mistaken  for  a 
contraction ;  it  is  no  doubt  the  result  of  the  diffusion  of  the 


I 


^^  cases  in  which  the  paralysis  of  the  face  remains  absolute,  the 

V^^^ysed  half  of  the  orbicularis  usually  regains  some  power.    This 

*  doubtless  due  to  the  fact  that,  the  muscle  being  circular,  the  two 

■^>es  are  continuous,  and  the  nerve  influence  from  one  side  extends 

*  KCC,  kathodal  dorar*  oontractioo;  KOC,  kathodAl  opening  eontfmction;  Ttt, 
eoQinctioQ  (•••  voL  1,  p.  S6). 
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beyond  the  middle  line.  It  is  indeed  probable  that  the  nerves  of  the 
two  sides  join,  and  some  regeneration  from  the  sound  side  maj  be 
possible.  I  have  occasionalljr  found,  in  old-standing  cases,  otherwise 
complete,  that  faradism  applied  to  either  angle  of  the  mouth  caused 
contraction  of  the  whole  of  the  orbicularis — a  &ct  difficult  to  explain 
on  any  other  hypothesis  than  that  of  nerre  r^eneration  from  the 
healthy  side. 

Muscular  wasting  follows  the  nerre  degeneration  in  the  face  as  else- 
where, and  in  those  who  have  but  little  subcutaneons  fat  the  loss  of 
tissue  may  be  perceptible.  But  in  most  cases  the  atrophy  is  not 
revealed  by  any  change  in  the  contour  of  the  face,  because  the  thin 
muscles  constitute  but  a  small  part  of  the  subcutaneous  tissues,  and 
the  nutrition  of  these  is  unaffected.  True  &cial  hemiatrophy  never 
results  from  disease  of  the  facial  nerve. 

The  loss  of  the  protective  movements  of  the  eyelids  exposes  the 
conjunctiva  to  various  irritant  influences,  but  inflammation  is  lim- 
ited to  slight  conjunctivitis.  The  increased  secretion  of  tears, 
although  a  source  of  annoyance  to  the  patient,  doubtless  supplements 
the  defective  action  of  the  lids  in  removing  foreign  particles.  In  the 
old  there  is  occasionally  a  slight  conjunctivitis  of  the  lower  lid, 
induced  by  the  exposure  which  is  the  consequence  of  its  recession 
from  the  eyeball  (see  p.  217).  I  have  once  known  a  small  ulcer  to 
form  on  the  cornea,  but  it  quickly  healed. 

The  characters  of  the  facial  palsy  are  not  influenced  by  either  the 
seat  or  character  of  the  disease  of  the  nerve.  In  partial  lesions  some 
fibres  may  suffer  more  than  others,  with  a  corresponding  variation  in 
the  relative  degree  of  paralysis  in  the  several  parts  of  the  face.  But 
paralysis  due  to  disease  of  the  nucleus  presents  an  important  differ^ 
ence  from  that  which  is  produced  by  disease  of  the  nerve-trunk.  The 
fibres  for  the  orbicularis  oris  are  dissociated  from  the  other  facial 
fibres  in  their  nuclear  origin,  and  are  connected  with  the  fibres  for  the 
tongue ;  the  two  suffer  together  in  nuclear  degeneration  (labio-glossal 
paralysis).  On  the  other  hand,  in  the  case  of  facial  palsy  from 
nuclear  inflammation  (part  of  polio-myelitis),  the  orbicularis  oris 
had  escaped  entirely,  although  the  rest  of  the  fiice  was  absolutely 
paralysed.* 

Certain  concomitant  symptoms  occasionally  attend  the  onset  of 
facial  paralysis,  and  are  due,  for  the  most  part,  to  the  cause  of  the 
nerve-lesion.  In  neuritic  cases,  pain  about  the  ear  is  very  common, 
and  may  be  felt  for  a  day  or  so  before,  but  is  more  common  after  the 
onset.  It  may  be  like  "  earache,"  usually  slight,  but  is  more  frequent 
behind  or  below  the  ear,  and  may  extend  down  the  neck  or  along  the 
ramus  of  the  lower  jaw  or  below  it.  In  the  latter  situations  it  is 
often  accompanied  by  tenderness.  It  sometimes  extends  over  the 
whole  of  the  corresponding  side  of  the  head,  and  radiates  to  the  faoe ; 

*  The  connection  between  the  fibres  for  ths  orbicnb^rie  orif  and  tho  toogae  Is 
very  cIom  (eee  note  on  p.  60). 
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round  tbe  nucleus  of  which  tho  facial  fibres  course  (Fig.  88,  p.  50). 
In  Terj  rare  cases  of  anterior  polio-mjelitis  (infantile  paralysis),  the 
facial  nucleus  suffers;  I  have  seen  one  instance  of  this.  Primary 
degeneration  rarely  affects  all  parts  of  tbe  facial  naclei,  but  the  nerve- 
eells  related  to  the  orbicularis  oris  often  degenerate  with  those  for  the 
hypoglossal  nerve,  in  chronic  '*  labio-glossal  paralysis."  Diphtheritic 
palsy  ioTolves  the  £Eboe  in  rare  cases,  and  probably  consists  in  a  sub- 
acute affection  of  the  cells  of  the  nucleus  and  the  fibi'es  of  the  nexre. 

(2)  At  the  base  of  the  brain  tbe  nerve  may  be  compressed  by  tu- 
moors  or  damaged  by  meningitis  or  hsBmorrhage.  The  auditory  nerre 
11  usually  affected  with  it. 

(3)  Within  tbe  canal  in  the  temporal  bone  tbe  nerve  suffers  in 

nrious  forms  of  otitis  and  bone  disease,  especially  in  children*     In 

nott  cases  there  is  caries  of  the  bone  and  suppuration  in  the  middle 

etf,*tnd  the  disease  of  the  bone  between  tbe  Fallopian  canal  and  the 

tjmptnum  extends  to  tbe  nerve.     This  may  be  merely  inflamed,  or 

msf  be  destroyed  by  the  spreading  disease.    The  amount  of  ear  dis- 

eiae  that  exists  before  the  facial  nerre  is  affected  varies  much,  and 

the  readiness  with  which  the  nerve  suffers  doubtless  depends  in  part 

on  the  thinness  of  the  protecting  lamina  of  bone.     It  is  said  that  the 

nerre  may  be  paralysed  wben  only  the  lining  membrane  of  the  tym- 

paniim  is  inflamed  and  the  bone  is  not  dineased.    I  have  known  para- 

Ijni  to  occur  when  caries  was  certainly  limited  to  the  mastoid  bone. 

hi  raob  eases  we  must  assume  an  extension  of  inflammation  along 

the  ehorda  tympani,  the  nerve  to  the  stapedius,  or  the  arterial  twig 

already  mentioned,  unless  tbe  layer  of  bone  is  imperfect.    It  is  perhaps 

\fj  loeh  extension  that  facial  paralysis  has  somet  imes  followed  sore 

^luoat- simple,  or  such  as  occurs  in  some  acute  diseases.f 

(4)  Injury.  Fracture  of  the  base  of  the  skull  often  passes  through 
Um  petrous  bone,  and  the  nerve  may  be  torn  or  bruised.  The  face  is 
^tt  once  paralysed,  but  in  some  crises  the  nerve  is  damaged  only 
*>o^  days  (three  to  five)  after  the  injury,  and  the  mechanism  must 
^  be  a  secondary  process,  probably  inflammation.^  Meningeal 
^Mnnorrhage  is  possibly  a  rare  cause,  especially  that  which  occurs 
fraia  the  cerebellum  during  birth ;  this  may  explain  some  "  congen- 
ital" cases  in  which  it  has  been  associated  with  weakness  of  the  neck 
^M  to  damage  to  the  spinal  accessory  nerve.§  Outside  the  skull,  the 
^^^  or  some  of  its  branches  may  be  divided  by  wounds  about  the 
'^ai  of  the  jaw,  and  especially  in  operations  lor  the  removal  of  tu- 
>^Qri  io  the  parotid  region.  A  simple  blow  on  this  pai-t  may  also 
™^tbe  nerve.  An  angry  schoolmaster  struck  a  boy  with  the  comer 
^^book  just  below  the  ear.  Much  pain  followed  about  the  ear  and 
tk  tide  of  the  head ;  in  a  day  or  two  facial  paralysis  came  on,  com- 

*  It  ii  not,  lK>wever,  a  freqoeat  oonseqaence  of  caries,  although  the  calcolatioa 
^<«l7 1  per  cent,  made  by  Heiold  U  perhaps  too  low  (Bezold,  *  Labyrinth-Necroee/ 
V^').  t  Wendt,  '  Archiv  der  Heilkand.,'  1870. 

t  See  DoMMiUii,  *  Qmi.  mM.  de  ParU,'  1888.      §  Stepban,  '  K^v.  de  MM.,'  18»7. 
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of  it  uaa&Ilj  remuiu,  although  thia  maj  be  seen  oaij  on  close  Kratinj, 
In  Tare  cases  no  recovery  takes  placet 

Secondary  Over-action.— In  all  aevere  cases  lome  muscular  contrao- 
tnre  comes  on,  usnall;  as  voluutarj  power  retams.  When  the  p&laj 
remains  absolute  the  contracture  is  absent;  the  muscles  remain  tone- 
less. The  first  ttace  of  contracture  usually  manifests  itself  about 
fonr  or  six  months  after  the  onset  of  the  paralysis ;  it  slowly  increasei 
for  eight  or  twelve  months,  and  then  remuns  stationary  or  lessens. 
It  is  most  marbed,  at  reet,  in  the  zy^^omatic  musclea,  and  reproduces 
the  lost  naso-labial  wrinkle,  often  in  deeper  def^ree  than  on  the  other 
side,  so  that  on  looking  at  the  face  the  first  impression  is  that  the 
healthy  side  is  the  weaker.  The  im|>ression  may  seem  to  be  confirmed 
by  a  alight  movement  of  the  face,  for  this  is  more  marked  on  tha 
affected  side  tban  on  the  other.*  But  if  tlie  movement  is  consider- 
able, tlie  side  tbat  moved  first  is  seen  to  move  much  less  tban  the 
oUier.  With  this  contracture  is  constantly  combined  a  tendency  to 
associated  over-action, 
A.  smile  is,  in  health, 
accompanied  by  a  slight 
contraction  in  the  orbi- 
cularis palpebraruni,  and 
thia  contraction  ia  in- 
creased on  the  aifected 
side,  30  tbcit  the  eye  may 
almost     close.         Con- 

^^_      Tersely,  when  the  eye« 

PiB.  108.— Old  p«r>ljrii  of  tb«  right  iHe  of  the  •"   c\oBed   by  ft  strong 
faM,  bt«  eontnctnre  bdiI  auoeUtcd  over-action,   contraction  of  the  orbl* 

llioflinireon  the  loft  ibowi  »n  sttempt  to  nba   _,i.,  -_  *i.„_„ ,■  ■    _ 

tbetijperlipj  th«  on  th.  right.  <ilo.Wo  of  tho  cu'anB.theBygomaticioa 
■jM.  In  the  Utter  it  ii  kcd  thftt  while  tha  tht  affected  side  over-aot 
p«tiBOt'*  right  oyo  i*  eloMd  leu  flnnly  thwi  hi«  and  draw  outwards  the 
laft,  the  nuo-Ubikl   larroir    U   rendered   mncb  1       >  .>.  .>    m.. 

doeper  on  th<kt  tide  ^  th«  u>oci>ted  Dvor-MUoD  ^''K'e  of  the  mouth  (Pig. 
of  Uie  ifgommtid.    (^m  photognphi.)  105),     The  contractions 

may  also  be  readily  ex- 
ited by  reflex  action  through  the  fifth  nerve.  In  many  cases  another 
symptom  is  added  after  a  time — spontaneons  twitdiinga,  isolated 
spasmodic  contractions,  recurring  at  irregular  intervals,  and  affecting 
chii;fly  the  zygomatici.  These  various  spaamodio  symptoms  are  often 
considerable  when  the  amount  of  regained  power  is  alight. 

The  effect  of  the  muscular  contracture  on  the  aspect  of  the  face  at 
rest  varies  according  to  the  age  of  the  patient,  in  a  manner  opposite 
to  the  effect  of  the  palsy.  In  the  old  it  reproduces  the  lost  naso- 
labial farrow,  and  restores  the  aymmetiy  to  the  lower  face.  In  the 
young  it  develops  a  furrow  that  has  no  counterpart  on  the  other 

*  It  is  poadhle  that  there  ii  Dot,  u  there  leema,  ma  nndoc  initial  movement,  bat 
tliat  the  prerioDi  contractare  render^  the  effect  of  an  equal  valuntarj  oautraction 
more  conapicnou*  on  the  aff<;cted  lida. 
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tide,  and  so  adds  a  deformity  at  rest  to  the  distortion  during  moTe- 
menty  and  is  a  source  of  annojanoe  scarcely  less  than  the  original 
palsy.  It  may  cause  the  tears  to  flow  on  to  the  cheek,  or  force  them 
into  the  nose  with  uudue  speed  so  that  an  increased  nasal  secretion 
as  simulated,  and  perhaps  a  real  excess  of  lachrymal  secretion  is  some- 
times induced.  The  condition  is  Tcry  persistent.  When  slight,  and 
succeeding  a  trifling  paralysis,  it  may  pass  away  in  time,  but  when  con- 
siderable, and  after  a  soTcre  paralysis,  it  usually  lasts  unchanged  for 
years,  and  although  it  may  subsequently  lessen,  it  rarely  passes  away 
entirely*  I  have  known  it  to  be  still  considerable  twenty-fiye  years 
after  the  attack  of  facial  paJsy,  It  has  been  attributed  to  the  use  of 
electricity  in  the  treatment  of  the  palsy;  faradism  and  Toltaism 
have  both  been  blamed,  but  the  contracture  and  OTcr-action  develop 
in  as  marked  degree  in  patients  who  have  not  had  electrical 
treatDient  as  in  those  who  have.  Its  probable  cause  will  be  presently 
considered. 

Second  attacks  of  facial  paralysis,  due  to  cold,  are  rare,  but  I  haye 
met  with  eight  instances.  Li  three  the  second  attack  was  on  the  same 
side,  and  in  all  the  first  attack  was  slight.  The  second  attack  was 
from  three  weeks  to  four  years  after  the  first.  In  most  cases  it  was 
distinctly  excited  by  a  fresh  exposure  to  cold.  I  have  also  twice 
known  a  slight  facial  paralysis,  which  was  improving,  to  relapse. 
Cases  have  been  met  with  in  which  there  were  more  than  two  attacks, 
and  these  have  been  termed  '*  recurring  facial  palsy,"  and  compared 
with  the  recurring  paralysis  of  the  third  nerves  occasionally  met  with. 
Five  instances  are  recorded  by  Bernhardt :  in  four,  the  same  side  was 
affected  several  times ;  in  the  other  case  the  side  varied  several  times 
in  the  series  of  attacks.  The  precise  nature  of  such  cases  is  not 
known ;  they  probably  constitute  a  special  form.* 

PathoIiOot. — ^The  evidence  of  the  nature  of  these  cases  has  been 
already  stated,  and  the  general  patholc^  of  such  disease  has  been 
described  in  the  first  volume.  But  our  knowledge  of  the  special 
pathology  of  the  affection  is  meagre.  We  do  not  know  why  this 
nerve  suffers  with  such  frequency,  nor  have  we  any  adequate  infor- 
mation regarding  the  elements  of  the  nerve  that  are  primarily  inflamed. 
The  curious  absence  of  pain  in  the  affected  region  of  the  nerve  has 
been  already  mentioned  (voL  i,  p.  67). 

The  cause  of  the  late  over-action  and  spasm  is  probably  a  change 
in  the  functional  state  of  the  cells  of  the  nucleus  of  the  nerve,  produced 
by  their  altered  functional  condition  during  the  complete  paralysis,  but^ 
once  established,  permanent.  The  contracture  always  coincides  with 
some  recovery  of  power ;  in  a  case  of  absolute  and  lasting  paralysis 
there  is  no  contracture.  Since  the  associated  over-action  and  the 
clonic  spasm  accompany  the  contracture,  it  is  reasonable  to  refer  all 
to  the  same  cause.    The  tonic  contracture  and  associated  over-actioa 

•  Beriibardt, '  Berlin,  klin.  Wochenichr..'  1889. 
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are  excessire  degrees  of  normal  phenomena,  and  the  latter  must  be 
due  to  the  connection  between  the  groups  of  cells.  The  resistauce 
in  the  cells  and  between  them  becomes  lessened,  so  that  they  act  with 
undue  readiness  on  each  other  and  on  the  fibres.  Their  tonio  influ- 
ence on  the  muscles  is  increased,  the  action  of  one  part  of  thenacleus 
spreads  too  widely  through  it.  and  the  cells  are  liable  to  spontaneous 
discharge.*  The  excited  cells  are  imperfectly  discharged  through 
their  fibres  during  the  palsy,  the  axis-cylinders  being,  it  will  be 
remembered,  really  parts  of  the  cells,  and  not  mere  effluent  channels. 
Another  mechanism  of  derangement  may  be  the  loss  of  the  afferent 
impulses  from  the  muscles  during  their  palsy.  These  (from  the  facts 
stated  at  vol.  i,  p.  204),  must  lower  the  abnormal  activity  of  the 
stimulated  cells,  because  their  deficiency  will  interfere  with  the  due 
limitation  of  the  excitation,  and  promote  the  diffusion  among  the 
cells  of  the  nucleus,  of  the  activity  which  should  influence  only 
certain  fibres  and  certain  muscles.  Once  established,  the  morbid 
action  tends  to  perpetuate  itself,  and  is  hence  most  intractable. 

DiAOKOSis. — The  existence  of  facial  paralysis  is  only  too  conspicu- 
ous as  soon  as  the  state  of  the  muscles  is  revealed  by  voluntary  or 
emotional  action.  But  when  the  face  has  partly  recovered;  and  is  the 
seat  of  late  contracture,  it  is  easy  to  mistake  the  side  affected,  unless 
attention  is  paid  to  the  strength  of  contraction,  and  the  significance 
%A  the  associated  over-action  is  remembered.  A  slight  movement  is 
laore  conspicuous  on  the  affected  side;  a' strong  one  is  far  less  in 
degree.  It  is  well  also  to  remember  that  patients  are  apt  to  misstate 
the  side  affected  in  consequence  of  their  frequent  impression  that  the 
smooth  unwrinkled  half  of  the  face  must  be  natural,  and  that  the 
side  which  is  distorted  by  movement  is  unnatural.  Often  no  reliance 
can  be  placed  on  the  statements  made  by  patients  or  their  friends  as 
to  the  side  affected. 

The  distinction  of  paralysis  due  to  disease  of  the  nerve-fibres  from 
that  due  to  disease  of  the  motor  tract  from  the  hemisphere  (infra- 
nuclear  and  supra>nuclear  palsy)  rests  especially  on  the  distribution  of 
the  paralysis,  as  stated  on  p.  79.  The  most  important  guide  is  the 
oonditioz:  of  the  eyelids.  If  there  is  such  persistent  pandysis  of  the 
eyelids  that  they  cannot  be  perfectly  closed,  the  lesion  is  probably  in 
the  nucleus  or  nerve-fibres.  Cortical  disease  may  for  a  few  days 
paralyse  the  orbicularis,  but  other  symptoms  are  usually  present  in 
a  cerebral  lesion,  and  the  different  course  of  the  two  affections 
soon  renders  the  diagnosis  clear.  Moreover,  emotional  movement 
is  less  impaired  by  cerebral  disease  than  is  voluntary  movement,  or 

*  The  bypotbeiif,  to  fur,  If  etaentlHlly  the  lame  m  ihst  pot  forward  by  Jacob! 
(Miuiiig.  DiM.,'  Marburg,  1877)  la  regard  to  a  case  of  similar  fpasa  after  palsy  of 
the  nerves  of  the  arm.  Hitiig  has  suggested  that  the  disease  of  the  nerve  lesds  to 
a  state  of  "  irritation  "  in  the  eentrsb  bat  the  significance  of  this  statement  depends 
npon  its  meaning. 
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mee  vend  ;  in  disease  of  the  nerre  the  two  are  equally  affected.    In 
the  latter,  reflex  action  is  lost ;  in  the  former  it  is  unchanged. 

In  nuclear  and  infra-nuclear  disease  the  reaction  of  degeneration  is 
found  io  the  nerves  aud  muscles ;  in  lesions  of  the  facial  path  above 
the  nucleus  the  reaction  is  normal  or  nearly  so.  Thus  the  degenera- 
tive reaction  is  proof  of  a  lesion  in  the  nucleus  or  nerve,  but  a 
normal  or  nearly  normal  reaction  does  not  prove  that  the  disease  is 
above  the  nucleus,  since  it  occurs  also  in  very  slight  lesions  of  the 
nerve. 

The  further  diagnosis  of  the  seat  of  the  lesion  in  the  nerve  rests  on 

tbe  associations  of  the  paralysis.    If  no  nerve  except  the  facial  is 

iffected,  and  taste  is  unimpaired,  the  lesion  is  probably  in  the  lowest 

part  of  the  Fallopian  canal  or  outside  the  skull.    If  taste  is  lost  on 

tiie  front  of  the  tongue,  the  lesion  is  in  the  canal,  and  involves  the 

nerve  between  the  geniculate  ganglion  and  the  origin  of  the  chorda 

timpani.    It  does  not,  however,  prove  that  the  disease  began  in  this 

part;  disease  may  spread  to  the  chordal  region.    Moreover,  taste  may 

be    lost  for  a  time,  afterwards  becoming  normal  although  the  fsLce 

xaiDains  affected ;  its  loss  is  often  unknown  to  the  patient,  and  needs 

to  be  sought  for.      Paralysis  of  the  palate  was  formerly  thought  to 

■ho-w  disease  of  the  geniculate  ganglion  or  nerve  above  it,  but  it  is  not 

pK>dnced  by  paralysis  of  the  facial  nerve.    Slight  deafness  is  of  little 

I^^ci^lisiDg  value  ;  complete  deafness,  without  ear  disease,  coming  on  at 

the   same  time  as  the  paralysis  of  the  face,  indicates  disease  in  the 

intenal  auditory  meatus  or  at  the  base  of  the  brain,  commonly  the 

^^^ter,  since  disease  within  the  meatus  is  extremely  rare.    Paralysis 

^   ^be  facial  and  sixth,  without  the  auditory,  is  generally  due  to 

^^*^«se  in  the  posterior  part  of  the  pons,  where  the  facial  fibres 

^''^e  round  the  nucleus  of  the  sixth  nerve.     It  is  possible,  however, 

^  X  have  seen,  for  the  sixth  nerve  to  be  paralysed  by  a  simultaneous 

'beumatie  neuritis.    If  the  orbicularis  oris  is  quite  uuafTected,  and 

^  otber  parts  of  the  nerve  are  paralysed,  the  disease  is  within  the 

P^^9;  if  the  orbicularis  only  is  paralysed  and  the  rest  of  the  face 

^  ^ree,  the   disease  ia  in   the  neighbourhood  of  the  hypoglossal 

'Rolens,  and  the  tongue  is  almost  certain  also  to  be  involved. 

^mooNoais. — The  cause  of  the  paralysis  is  of  less  prognostic  signi. 

■^^Xloe  than  are  its  characters.    The  chief  etiological  indication  is  that 

"^  prognosis  is  good  in  pure  syphilitic  cases,  in  the  paralysis  from 

f^^^aure  during  birth,  and  (if  the  patient  lives)  in  paralysis  from  the 

^^«es  of  polyneuritis,  including  diphtheria.    It  is  not  good  when 

;°^  t>D8et  is  so  sudden  as  to  suggest  haemorrhage  into  the  nerve.     It 

^  ^^'d  to  1»€  bi'tter  in  ear  disease  if  the  tympanum  is  not.  perforated 

(^*ilby).     But  in  ear  disease  and  all  other  causes,  especially  in  those 

i^«  to  cold,  cases  of  slight  and  severe  character  are  met  with,  and  the 

T^ogDosis  must  be  mainly  founded  on  the  electrical  reaction.     It  is 

tniethat  signs  of  improvement,  and  its  rate,  may  enable  an  estimate 
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to  be  formed  of  the  likeliliood  of  recovery,  and  of  the  probable  dura* 
tioD  of  the  affection ;  but  if,  as  is  often  the  case,  there  is  no  recovery 
of  power  when  we  have  to  form  an  opinion,  we  should  have  no  pro- 
gnostic guide  were  it  not  for  the  information  electricity  affords  us.  By 
its  means  we  can  ascertain  the  state  of  function  of  the  nenre-fibres, 
and  infer  the  state  of  their  nutrition,  and  thus  we  can  gain  more  infor- 
mation than  eren  the  microscope  could  supply.  If  at  the  end  of  ten 
days  the  irritability  of  the  nerre  is  not  below  the  normal  the  face  will 
probably  be  well  in  a  few  weeks.  If,  on  the  other  hand,  at  the  end  of 
a  fortnight  the  irritabibity  of  the  nerve  is  absolutely  lost,  the  para- 
lysis will  certainly  last  for  several  months.  If  at  the  end  of  a  fort- 
night the  nenre  irritability,  although  lowered,  is  not  lost,  recovery  will 
probably  occur  in  about  two  months.  Between  these  forms*  inter* 
mediate  gradations  of  severity  occur,  for  which  the  prognosis  must  be 
correspondingly  modified.  When  the  faradio  irritability  Las  been 
absent  for  some  weeks,  any  return  of  excitability  in  the  nerve«fibres 
indicates  a  speedy  return  of  some  power  in  them. 

TKKA.TMSKT. — The  first  element  in  treatment  is  to  arrest  and 
remove,  as  far  as  possible,  the  morbid  process  that  is  damaging  the 
nerve.  If  there  is  even  a  possibility  that  this  may  be  syphilitic, 
iodide  of  potassium  should  be  given,  and  if  there  is  no  speedy  improve* 
ment,  mercury  should  be  added.  If  there  is  ear  disease,  free  exit  for 
any  discharge  should  be  secured.  When  exposure  to  cold  is  the 
appaxent  cause,  or  in  similar  cases  in  which  no  cause  can  be  traced,  if 
the  paralysis  has  existed  for  a  few  days  only,  fomentations  should  be 
applied  to  the  region  in  front  of  and  below  the  ear,  as  hot  as  can  be 
borne,  for  half  an  hour,  and  repeated  every  three  honrs  for  two  or 
three  days.  In  all  cases,  except  those  of  very  trifling  degree,  a 
blister  should  be  applied  behind  the  ear,  over  the  mastoid  process  if 
the  nerve  is  diseased  in  the  canal,  or  on  the  side  of  the  occiput  if  it  is 
at  the  base  of  the  brain.  In  rheumatic  cases,  the  patient  should  take 
a  smart  purge  and  avoid  alcohol.  An  alkaline  diuretic  mixture 
(bicarbonate  of  potash,  or  acetate  of  ammonia,  and  nitrous  ether)  may 
be  given  at  the  onset,  together  with  small  doses  of  mercury  during 
the  stage  of  active  inflammation.  If  there  is  evidence  of  general 
rheumatic  catarrh,  a  hot  bath  or,  better  still,  free  diaphoresis  may  be 
employed.  It  is  important  that  the  patient  should,  if  possible,  keep 
indoors.  If  this  is  impossible,  the  side  of  the  head  should  be  pro- 
tected. Subsequently  the  blister  may  be  repeated,  and  small  doses  of 
iodide  of  potassium  may  be  combined  with  the  mercury,  and  tonics^ 
as  quinine  and  strychnine,  may  be  given  later. 

There  is  no  evidence  to  show  that  electricity  has  any  influence  over 
the  process  of  nerve  degeneration  or  recovery.  But  the  voltaic  current 
excites  the  muscles  to  contraction  when  they  are  otherwise  absolutely 
inert.  It  is  reasonable  to  conclude  that  such  functional  stimulation 
of  the  muscles  helps  to  keep  up  their  nutrition.    The  nerve-fibres  may 
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recover  f  anctional  power  after  months  of  interruption.  Dnring  this 
time  the  muscles,  left  alone,  undergo  partial  atrophy,  and  it  is  pro- 
hable  that  this  is  less  if  galvanism  has  been  sedulously  employed.  If 
a  case  has  not  been  galvanised,  after  several  months  of  absolute  para- 
lysis scarcely  any  contraction  may  be  obtained  the  first  time  the 
current  is  applied,  but  after  a  few  applications  the  muscles  may 
respond  vigorously,  and  it  sometimes  happens  that  the  first  indication 
of  returning  voluntary  power  follows  such  a  *' waking  up"  of  the 
muscles.  The  positive  electrode  should  be  placed  below  the  zygoma 
and  the  negative  stroked  along  the  course  of  the  muscles,  along  the 
lygomatici,  the  orbicularis,  in  the  upper  and  lower  lip,  the  levator 
anguli  oris,  across  the  frontalis  and  the  eyelids,  the  upper  eyelid  being 
lowered.  The  strength  used  should  be  the  minimum  to  which  the 
muscles  will  respond ;  usually  from  four  to  eight  cells  of  an  active 
battery  are  sufficient,  the  current  used  for  the  eyelids  being  weaker 
than  for  the  other  mnscles.  It  has  been  said  that  the  po^iitive  elec- 
trode should  be  applied  to  the  muscles,  because  these  respond  more 
readily  to  it  than  to  the  negative  pole.  But  this  is  not  always  the 
case;  sometimes  the  respouse  to  the  negative  pole  is  the  earlier; 
often  it  is  the  same  to  each  pole,  and  the  irritability  to  the  negative  if 
seldom  much  behind  that  to  the  positive.  The  rule  given  above  is, 
therefore,  on  the  whole  the  best.  The  application  should  be  made  for  a 
quarter  of  an  hour  once  or  twice  a  day.  It  can  be  made  perfectly  well 
by  the  patient  himself,  seated  before  a  lookiug-glass.  As  the  face 
recovers,  the  increased  voltaic  irritability  lessens  and  faradic  irri- 
tability returns,  slight  at  first,  but  gradually  increasing.  It  has  been 
advised  (hat  faradism  should  then  be  substituted  for  voltaism,  but  it 
is  very  doubtful  whether  faradism  does  good.  The  voluntary  power 
which  is  then  regained  constitutes  a  stimulus  to  the  muscles  far 
greater  and  better  than  that  of  faradism,  and  it  influences  the  same 
muscular  fibres.  If  any  electrical  treatment  is  continued  it  is  better 
to  still  use  the  voltaic  current,  which  not  only  stimulates  the  nerve- 
fibres  as  surely  as  faradism,  but  also  any  muscular  fibres  of  which  the 
nerves  have  not  yet  recovered.  When  there  are  indications  of  com- 
mencing late  contracture,  the  use  of  faradism  is  distinctly  contra- 
indicated,  and  it  is  perhaps  better  to  stop  all  electrical  treatment  that 
causes  discomfort.  Although  this  is  certainly  not  the  cause  of  con- 
tracture, it  may  yet  tend  to  increase  it,  and  when  this  stage  is  reached 
electricity  has  probably  effected  all  that  it  can  achieve. 

For  the  contracture  and  over-action  little,  unfortunately,  can  be 
done.  I  have  never  been  able  to  observe  any  beneficial  result  from 
either  drugs  or  local  treatment.  The  use  of  a  weak  unbroken  voltaic 
corrt'Dt  has  been  recommended,  but  its  influence  is  inappreciable. 
Warm  douches,  or  steaming  the  face,  and  the  internal  administra- 
tion of  bromide  of  potassium  have  been  recommended  (Bosenthal). 
Daily  gentle  shampooing  of  the  fact*,  by  moving  the  finger,  with 
gentle  pressure,  along  the  course  of  the  muiicles  from  origin  to  inser- 
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tion,  may  be  adopted  as  haTing  an  inflneDce  in  the  right  direction,  and 
at  least  incapable  of  doing  harm.  Faradisation  of  the  mnscles  of  the 
sonnd  half  of  the  face  neither  has  nor  can  hare  any  influence  on  the 
contracture,  beyond  a  tendeni^  to  increase  it  by  reflex  stimulation 
thiough  the  fifth  nerre. 

Facial  Spask. 

Spasm  in  the  muscles  supplied  by  the  facial  nerve  may,  as  we  have 
just  seen,  be  secondary  to  a  paralysing  lesion,  but  it  occurs  also  apart 
from  preceding  paralysis,  and  this  primary  form  alone  is  here  con- 
sidered. It  is  sometimes  termed  **  mimie  »p<un^"  from  the  semblance 
of  emotional  expression  which  results,  and  also,  after  the  French, 
eanvuUive  tic.^ 

Facial  spasm  may  affect  only  a  few  muscles  or  almost  all  those  of 
one  side,  and  either  form  may  be  unilateral  or  bilateral.  It  may  be 
due  to  organic  disease,  or  "  idiopathic/*  depending  on  fun6tional  and 
nutritional  changes.  The  spasm  is  usually  clonic;  if  there  is  tonic 
spasm  there  is  almost  always  clonic  spasm  as  well. 

The  orbicularis  palpebrarum  and  zygomatid  are  more  prone  to 
spasm  than  other  muscles  of  the  face ;  the  motor  mechanism  for  the 
orbicularis  muscle  is  the  more  sensitive,  in  consequence  of  its  important 
function  and  energetic  reflex  action,  while  both  muscles  take  the  lead- 
ing part  in  emotional  expression.  Hence  spasm,  ultimately  general, 
often  commences  in  one  of  these,  and  partial  spasm  affects  them  far 
more  frequently  than  any  other  part  of  the  face.  Tonic  spasm  limited 
to  the  ejelids,  is  termed  "  blepharospasm,**  and  will  be  separately  de- 
scribed ;  while  the  habit-spasm  of  childhood,  a  totally  different  disease, 
is  considered  in  connection  with  chorea. 

Idiopathic  ipcLsm  is  met  with  only  during  adult  life,  after  twenty 
years  of  age.  That  which  succeeds  paraljsis  alone  occurs  in  child- 
hood  and  youth.  Ordinary  facial  spasm  usually  commences  between 
forty-five  and  sixty,  rarely  earlier,  but  sometimes  later.  The  earliest 
typical  case  I  have  met  with  commenced  at  thirty-two,  but  cases  are 
on  record  in  which  it  began  between  twenty  and  thirty.  Two  thirds 
of  the  cases  I  have  seen  commenced  between  fifty  and  sixty.  An  in- 
herited neurotic  tendency  to  insanity  or  epilepsy  in  relations  can 
sometimes  be  traced ;  direct  heredity  is  very  rare,  but  I  have  known  a 
mother  and  daughter  to  suffer,  each  in  late  life.f    Women  suffer  far 

*  This  is  the  original  meaning  of  the  word  "tic,"  concealed  in  part  by  its  use  as 
an  abbreviation  of  the  more  common  tic'douloureus  (nenralgia)  to  which  it  was 
applied,  either  metaphorically,  from  the  twitch-Iike  character  of  the  psin,  or  else  on 
acconot  of  the  spsam  that  may  accompany  severe  paroxysms  of  nenralgia.  The 
original  French  form  iieq  is  supposed  by  Skeat  to  be  allied  to  iukktm.  Low  German 
io  twitch  (modem  German  zucken). 

t  Rosenthal  has  described  the  affection  of  five  mcnM)cr8  of  a  family,  but  he  does 
not  state  the  form  of  spasm.  In  most  cases  of  direct  inheritance  the  affection  is 
not  true  facial  spasm,  bat  a  kind  of  habit-spasm. 
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more  frequently  tban  men,  and  constitute  about  two  thirds  of  the 
cases.  It  does  not  seem  to  have  anj  special  relation  to  hysteria ;  the 
tonic  contraction  of  the  ejelids  or  quivering  of  the  face  sometimes 
met  with  in  this  disease  is  quite  different  from  ordinary  facial  spasm. 
A  general  neuropathic  tendency  is  common,  and  many  sufferers  have 
be^i  liable  to  periodical  headaches.  Anssmia  and  general  defectiye 
nutrition  of  the  nervous  system  conduce  to  its  occurrence,  but  the 
cause  of  the  idiopnthio  form  that  can  be  most  frequently  traced  is 
mental  anxiety,  sometimes  a  sudden  shock,  more  often  prolonged 
grief  or  concern.  In  this  connection  it  is  instructiye  to  note,  on  the 
one  hand,  the  intensely  disturbing  influence  of  such  emotion  on  the 
nervous  sjstem,  and,  on  the  other,  the  relation  of  contraction  in  the 
facial  muscles,  and  especially  of  those  in  which  the  spasm  often  begins, 
to  emotion :  this  cause  lowers  the  nutrition  of  the  nervous  system, 
and  may  hare  a  special  tendency  to  derange  the  structures  on  which 
it  chiefly  acts.  In  many,  the  disease  begins  about,  or  soon  after,  the 
dimacteric  period.  In  one  case  it  existed  during  the  whole  of  two 
successive  pregnancies,  ceasing  on  delivery,  but  afterwards  coming  on 
without  this  cause. 

Another  occasional  cause  is  irritation  of  the  fifth  nerve,  to  which 
the  facial  has  a  special  reflex  relation.  The  irritation  may  be  in  the 
eye,  in  the  teeth,  or  through  the  cutaneous  branches  of  the  fifth 
nerve.  But  it  may  survive  the  imtation  which  sets  it  up ;  it  followed 
a  fortnight's  severe  toothache  on  the  same  side,  in  one  instance,  but 
did  not  cease  when  extraction  of  the  decayed  teeth  relieved  the  pain. 
Another  patient  had  been  liable,  all  her  life,  to  attacks  of  migraine, 
with  severe  pain  in  the  eyeball  around  which  the  facial  spasm  began. 
Barely  neuralgia  in  the  neck  has  preceded  the  spasm,  but  neuralgia, 
however  violent,  seldom  sets  up  spasm  of  independent  course,  in  spite 
of  the  fact  that  muscular  contraction  often  accompanies  paroxysms  of 
severe  pain.  Irritation  of  the  intestines  or  uterus  has  been  alleged 
as  a  cause,  but  on  insufficient  evidence.  Severe  cold  acting  on  the 
face  and  head  has  apparently  caused  the  disease  in  a  few  instances, 
perhaps  also  by  the  reflex  mechanism  of  irritation  of  the  fifth  nerve, 
since  in  some  of  these  cases,  although  not  in  all,  pain  has  preceded  the 
apaam.  It  is  to  be  noted  that  the  effect  of  these  influences  is  not  al- 
ways immediately  manifest.  Thus  a  man's  face  was  scorched,  and 
his  eyelashes  and  eyebrows  were  burned,  by  the  explosion  of  a  cart- 
ridge ;  a  month  later,  when  the  face  was  well,  spasm  commenced  in 
the  muscles  of  the  eyelids  and  nose,  and  continued  for  years.  A 
Boldier  during  the  Franco-German  war  suffered  from  severe  neuralgia 
of  the  right  side  of  the  face,  induced  by  cold ;  two  years  afterwai'ds 
this  side  of  the  face  became  the  seat  of  spasm  (Bernhardt).  In  such 
cases  we  must  assume  that  the  irritation  induces  a  susceptibility  in 
the  facial  centres  which  permits  slighter  influences  to  cause  a  morbid 
activity.  Such  susceptibility  must  also  be  assumed  in  the  cases,  con- 
siderable in  number,  in  which  no  cause  can  be  traced. 
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Two  olbcr  causes  give  rise  to  special  varieties  of  tb«  i 
Fir^t,  it  maj  develop  out  of  Hume  hiibititnl  tuovemi^ut,  aa  in  a  manvho 
nas  in  the  liabit  of  taking  snuff  oa  tl>e  uffi-cted  eide.  Allied  tu  such 
cases,  but  still  more  closely  to  LubiL  spusm,  are  the  cases  tbat  maj 
be  culled  "senile  babit  spasm,"  in  whiyli  there  is  some  frequentl/ 
lecieated  movement  of  the  face.  In  a  man  of  fif ty-fivt^,  strong  mumen- 
tury  coatractioDB  of  both  orbieulares  reiurred  continually,  and  were 
aaoi'iU'd  to  working  by  u  stiong  light.  In  unolLur,  more  closely  allied 
to  tiie  U  pii^ftl  cttsea,  faui/il  spusm  Ui-velops  from  torticollis  by  esieu* 
eioD  fium  Lbe  neck  muscles.  In  this  also  two  causiil  varieties  may 
be  distinguished.  When  tlie  primary  spusm  is  in  t)ie  muscles  of  the 
back  of  the  neck  on  buth  sides,  the  fioutoles  contract  siuiullaneously, 
raising  the  eyebrows, .  'Ibis  is  the  ruault  of  the  nonual  association 
which  is  readily  observed  wheu  a  I'ei'son  looks  upwiirds.  When  the 
spasm  is  in  the  musclea  moving  the  head  to  one  side,  it  may  spread  to 
all  the  mnscleii  commonly  affected  in  facial  spiisni  on  that  side.  If  such 
spasm  in  the  neck  is  lilaleral,  both  sides  of  the  face  uiay  be  involved. 
8uch  eitensiou  to  the  face  seems  to  occur  when  the  spasm  inclines 
the  head  towards  the  shoulder,  rather  than  when  it  merely  rotates  it. 

Organic  di*caie  euusmg  facial  spaam  has  been  in  cue  of  two  situa- 
tions; In  the  facial  nerve,  or  the  facial  centre  in  the  cortex  of  tiie 
opposite  hemisphere.  In  several  cane!-  spasiu  has  been  produced  by 
a  tumour  pressing  ou  the  nerve  at  the  base  of  H^o  brain,  a  amall 


iprcninf  th«  ftnU 


•  The  pntient  wbi  >  mnn,  aeed  Bfly-«ii,  wlio  had  received  an  injury  to  tba  bead 
too  yciir*  before.  For  ■  year  bcfdre  liMth  tie  hud  aoffcred  from  «hort  quick  ™o- 
tnctioiii  in  the  left  aide  of  tlie  faoe,  increiued  by  any  uiorriainic  of  tbs  jura  w 
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■KTComa,*  A  cbolesteatomft  (Scbub),  or  tamour  of  tbe  cerebeUnm 
(which,  however,  aiao  compresBed  the  ponB,  &c.),  a  tamoar  of  the 
auditor/  oerve  oloee  to  the  poDa,'t'  or  an  aueurism  of  an  adjacent 
artery.  An  inrtance  of  tbe  last,  au  aneurism  of  the  Tert«bral,  is  shown 
in  ilg.  106.  Spaam  doaa  not  seem  to  be  caused  hj  diauaae  in  tbe 
petrouB  boue,  in  spite  of  tbe  frequencv  with  wbicb  the  nerve  Buffers 
in  tbis  Bituation,  and  it  does  not  seem  to  be  oanseJ  by  neuritis  except 
as  a  sequel  to  paralysis.  In  organic  It^sions  of  tbe  pons,  spasm  has 
only  been  observed  as  a  transient  symptom,  preceding  paralysis,  in 
oon  sequence  of  an  abscesa. 

On  the  olbtir  bund,  persiateut  faoial  spasm  bas  been  prodaoed  by  a 
•mall  stutionary  U-aion  of  the  ascending  frontal  convolution  in  tbe 
positioQ  of  the  facial  centre,  opposite  the  inferior  frontal  sulcus.  Fig. 
107  shows  a  point  of  softemng  in  this  ntuation,  which  caused  penis- 


Vla.  107.— Small  focm  of  lupernria)  Mftcniiiir,  8,  la  th«  mmbAw 
troiital,  oppoaite  tbe  origin  of  tlie  fluora  bt-tween  the  niiddls  ud 
lower  <1.  F  C)  frontkl  convolutioni.  ohidi  had  eanied  pmiitnit 
clonic  facial  (ptam.  PCS,  pre-ecnlf*]  nlcoa;  F  R,  flt-nn  of 
BoUndo;  F  S  A,  anterior  limb  of  fiunra  of  SjlTiai.  {From  a 
photogtaph  klndl;  fnmuhod  by  Dr.  Berkeley,  of  Baltimore.) 

Wntdonic  spasm,  limited  to  the  ijgomaticmuscles.t  It  has  also  been 
Uie  firat  symptom  of  a  tumour  in  this  situation.§  I  have  seen  one 
taae  in  wbicb  it  was  highly  probable  that  faoial  spasm  was  the  resnlt 
of  ft  cortical  injury  during  birth.     In  other  casea  the  spasm  haa 

(ao*.  All  mniele*  wereaffeetede>ccptthefronta1iit  tbepdatedid  not  move.  Tliero 
■aanopain.  No  morbid  cbangaa  could  befoaod  in  thanerTMODDaked-ejeor  micro, 
•copic  eiaminatioD  (Schnltie, '  Tirchow'i  Arcbiv,'  Bd.  liv,  p.  S85).  Compare  alio  a 
eaM  aamted  by  Bom  ('Near.  CeatnlU.,'  1886)  In  «hioh  the  putorior  eanballar 
•rtaij  wai  dilatod. 

•  Kmm.  'ArebiT  f.  Anfcenhellk.,'  1S74,  Bd.  It,  AbU.  I,  p.  179. 

t  Shark^,  •  Brain,'  IttSS. 

t  Berkeley,  •  Medial  Newa,'  Jnly  lUh,  1883.  The  caM  reeordedby  Allen  Stair, 
•American  Journal  of  Ued.  SclenM,'  1S84,  C»w  61,  k  tba  asms. 

I  Walton,  •  Boaton  Jonrnal,'  1889. 
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followed  a  fall  oa  tbo  head ;  and  a  slight  injury  to  the  surface  of  the 
brain  on  the  opposite  side,  such  as  often  results  from  contusion*  is 
highly  probable.  This  may  readily  have  occurred  even  when  the 
spasm  is  on  the  side  of  the  skull  which  receiyed  the  blow.  But  the 
cases  in  which  there  is  reason  to  suspect  an  organic  lesion,  in  any 
situation,  form  only  a  small  minority. 

Symptoms. — In  some  cases  of  facial  spasm  the  muscles  of  one  side 
of  the  face  present  frequent  momentary  contractions,  resembliog 
those  produced  by  the  stimulation  of  the  nerve  with  the  faradio 
shock.  In  others  there  is  a  single  contraction,  which  recurs  at 
irregular  intervals  of  seconds  or  minutes.  More  frequently  there  are 
brief  paroxysms  in  which  there  is  both  tonic  and  clonic  spasm,  and 
the  latter  sometimes  has  a  quick  quivering  character.  In  other  cases 
again  the  paroxysms  are  longer  and  more  violeut.  lasting  sereral 
minutes,  and  consisting  of  quick  contractions,  two  or  three  per  second, 
with  imperfect  relaxation  between  them,  and  occasional  prolonged 
contractions,  lasting  fiye  or  ten  seconds.  A  paroxysm  may  begin  and 
end  with  clonic  spasm,  while  the  chief  part  of  it  consists  of  tonic 
contraction.  Occasionally  the  attack  is  interrupted  by  brief  periods 
of  complete  relaxation,  or  complete  except  in  the  orbicularis  palpe- 
brarum. 

Tbe  orbicularis  and  zygomatici  are  generally  more  affected  than 
the  other  muscles,  so  that  the  eye  is  half  closed,  the  angle  of  the 
mouth  is  drawn  outwards,  and  the  naso-labiai  furrow  is  deepened. 
In  a  few  cases  the  elevator  of  the  upper  lip  is  more  affected  than  the 
zygomatic  muscles.     Sometimes  the  spasm  involves  the  corrugator 
supercilii,  but  rarely  the  frontalis,  although  this  is  occasionally  iuYolyed 
in  either  one-sided  or  bilateral  spasm,  together  with  the  orbicularis; 
the  contraction  in  either  may  preponderate,  so  that  the  eyebrow  is 
raised  or  lowered  during  the  attack.     Both  orbiculares  or  corrugators 
or  frontales  may  be  involved,  although  the  spasm  is  in  other  musclea 
one-sided.     The  depressor  of  the  angle  of  the  mouth,  the  levator' 
menti,  and  the  platysma  myoides  are  sometimes  implicated.     Th^» 
last  may  even  become  hypertrophied  from  the  continued  over-act ioi^ 
(Pig.  108).     The  effect  of  the  preponderant  contraction  in  the  orbL— 
cularis  and  zygomatic  muscles  is  a  curiously  mixed  emotional  as] 
a  sort  of  whimpering  smile.    The  orbicularis  oris  is  scarcely  ei 
involved. 

The  spasm  may  be  confined  to  the  muscles  of  one  side,  and  is  alm(^<s 
always  so  confined  at  first.  It  usually  begins  gradually,  and  is  t 
first  slight  and  occasional,  often  occurring  only  under  some  exciti-s:: 
influence.  In  the  orbicularis  palpebrarum  it  may  be  at  first  so  slight:*  m 
to  resemble  the  familiar  quivering  popularly  termed  "  live  blood."  J 
may  cease  for  a  time,  and  then  return  in  more  persistent  form.  Oit^: 
in  the  severer  paroxysms  there  may  be  slii^ht  spasm  on  the  other  su 
of  the  eyelids  or  angle  of  the  mouth,  or  of  the  levator  menti,  and  i . 
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ntv  CMea,  after  &  time,   the  spasm  becomea  altogether  biluteral. 

Spaaa  limited  to  the  muscles  about  the  eyes  is,  indeed,  often  bitaterarl, 
involTing  chiefl;  the  orbiculures,  Hometimes  tbe  comigntofB,  but  it  is 
ttcwptioaal  for  the  loner  musuleB  to  be  equally  affected  on  botb  sides. 


^^^He  ipasm  is  nsnallv  lessened  by  rest,  physical  and  mental.     It  is 

TWfcji  increased  by  emotion,  and  by  movement  o£  the  face,  whether 

Id  «t«tl()ng  or  cltcningi  in  alight  and  early  caeca  it  may  occur  only 

uder  these  influences.     Thus  a  schoolmistress  at  first  only  suffered 

•ha  (ipeaking  under  e»citeiiient,  e.  g.  to  her  class,  and  only  af  ler  many 

xqUii  did  it  occur  in  quit't  conrersation.     In  anothtr  patient  the 

ipuin,  alwaya  worst  in  the  zygomatics,  began  in  them,  but  only  when 

'W^ing  aloud.     When  the  influence  of  moveujent  ia  great,  the  effect 

**;  in  to  cause  llie  spasm  very  closely  to  rcGemble  the  "  aaaocialed 

'^('■action "   seen   after  facial  pamlyais.     Frequently  the  apasm  is 

•^ottanl  by  light  and  by  cold.     The  influence  of  light  is  intelligible, 

'"■Mtbe  orhJcularia  [lul^ielnarum  is  almost  always  iuTolveii,  and  a 

■^RlJifbt  produces  reflex  contraction  in  ihis  muscle  undemormal 

^'"Uurtatioc*.     CoQVi-rsely  the  spasm  ia  leesened  by  wai^ntb  and  by 

^*^alipum  canaesno  pain  ;  when  paia  ia  present  it  is  inde]>endeut 
'^  often  primary.  As  a  rule  there  is  no  paralysis,  Toluntary 
^"^iMnta  may  be  interfered  with  bv  the  sj-vasm,  but  are  otherwise 
"""paired.     Distinct  loss  of  power  only  esiats  m  cases  of  progres- 

I  ""^Ofjanic  liraioas.  esp.^cially  in  compression  of  the  nerve,  the  effect 
^*liieh  ia  to  c&use  first  spasm,  and  iheo  paralysis  ;  or  weakness  and 
"'pitipajni  may  come  on  together.*    Most,  it  not  all,  nou-prejjieas 

I  ■  Ai  in  the  cu«  reoorded  by  SUurkry. 
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Bi?e  cases,  in  wliicli  considerable  loss  of  power  co-exists  witli  spasm* 
are  cases  of  old  facial  paralysis  in  which  contracture  and  spasm  bav^ 
supervened.  The  electrical  irritability  of  nenre  and  muscle  is,  as  a 
rule,  normal.  I  haTe  found,  howeyer,  in  one  case  a  distinct  increase 
of  irritability  in  the  nerve. 

The  spasm  very  rarely  affects  the  muscles  of  the  palate,  even  when 
the  moTement  of  the  face  is  violent  and  general.  In  the  case  already 
mentioned,  in  which  the  spasm  was  due  to  the  pressure  of  an  aneurism 
on  the  nerve-trunk,  the  palate  was  unaffected.  A  few  exceptions  are 
on  record.  Thus,  in  a  case  of  one-sided  s])asm,  there  were  clonic  con- 
tractions of  the  uvula,  drawing  it  to  the  side  affected,  and  synchronous 
with  the  spasm  in  the  face  (Schutz).  In  another  case  of  bilateral 
spasm  the  uvula  was  drawn  up  by  spasm  of  both  sides,  so  that  in  the 
stronger  contractions  it  almost  disappeared  (Leube).  The  palatine 
spasm  is  probably  merely  associated.  I  have  seen  bilateral  contrac- 
tions in  the  palate  with  unilateral  facial  spasm,  but  the  two  were  not 
synchronous.  In  spasm  of  the  two  from  pressure  there  has  been  com- 
pression also  of  the  spinal  accessory  nerve  (Oppenheim),  and  it  may 
be  noted  that*  the  palate  and  eyes  have  been  affected  together  by 
nystagmus  (g.  v.). 

Symptoms  referable  to  spasm  of  the  stapedius  muscle  haye  been 
very  rarely  noted,  except  in  cases  of  tonic  spasm  of  the  orbicularis 
(blepharospasm).  In  these  a  continuous  noise  has  been  noted,  and 
has  persisted  after  the  blepharospasm  ceased.*  Manj  persons  can 
produce  a  quivering  noise  in  the  ear  by  a  strong  contraction  of 
the  orbiculares,  and  most  readily  if  they  try  to  turn  the  eyes  up  at 
the  same  time.  In  one  case  there  was  giddiness  during  the  height  of 
a  paroxysna,  with  conjugate  deviation  of  the  eyes  to  the  right,  sym- 
ptoms which  Moos,  who  has  recorded  the  case,  attributes  to  spasm  of 
the  stapedius,  suddenly  lowering  the  pressure  in  the  labyrinth  and 
semicircular  canals. 

Subjective  sensations  of  taste  have  not  been  noted,  but  taste  was 
lost  on  the  front  of  the  tongue  in  one  case,  in  which  there  was  pro- 
bably damage  to  the  nerve.  Equally  rare  is  disturbance  of  the 
secretion  of  saliva,  which  was  for  a  time  excessive  in  the  case  of 
bilateral  spasm  in  which  the  palate  suffered.  No  other  vaso-motor  or 
trophic  disturbance  has  been  observed. 

Occasionally  the  spasm  spreads  beyond  the  limit  of  the  facial  nerre^ 
to  the  muscles  of  mastication,  the  tongue,  and  the  muscles  of  the 
neck,  and  even  of  the  arm.t  It  may  begin  in  the  tongue  and 
spread  to  the  face.{  Extension  to  the  eyeball  muscles  has  not  been 
hitherto  recorded.    In  a  case  of  my  own  there  was  slight  deviation 

*  Gottstein  found  that  u&  such  cases  the  sound  conld  be  arrested  hj  pretsiire  os 
the  front  of  the  mastoid  process,  or  by  electiical  irritation  of  the  ekia  st  the 
ppot  (*  Archiv  f.  Chrenheilkuude,*  1880,  lid.  xvi.  p.  61). 

t  Keen, '  Trana.  American  Sargical  Association/  May  let,  1886. 

I  Remak, '  Berl.  kl.  Wochenschr.,'  1883,  No.  84. 
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of  the  €je  on  the  side  of  the  spasm  during  the  paroxysms, 

pparentlj  from  spasm  of  the  internal  rectus  or  inhibition  of  the 

nerra    In  the  case  of  Moos  it  is  assumed  that  the  deviation 

secondary  to  derangement  of  the   equilibrium   centre  hj  the 

bjrinthine  disturbance. 

Tender  points  in  the  fifth  nerve  are  rare  in  general  facial  spasm, 
though  thej  have  been  noted  when  the  spasm  was  limited  to  the 
^elids.    F^n  in  the  region  of  the  fifth  may  occur  at  the  onset,  and 
been  already  referred  to.     Occasionally  there  is  some  impaired  sen- 
bility  of  the  face,  due  to  greater  damage  to  the  fibres  of  this  nerve. 
Tonic  spasm  is  common  after  paralysis,  and  exists  in  slight  degree 
is&  the  zygomatic  muscles  in  some  cases  of  old  hemiplegia,  and  on 
both  sides  in  paralysis  agitans,  in  some  cases  of  tetany,  and  in  con« 
■isderable  degree  in  tetanus.     Primary  tonic  spasm  is  said  to  have  occa- 
sionally resulted  from  exposure  to  cold,  to  be  unilateral  or  bilateral, 
and  sometimes  associated  with  trismus.     Deep  furrows  are  persistent ; 
the  mouth  deviates  towards  the  paralysed  side ;  the  palpebral  fissure 
is  narrower  than  on  the  other  side,  the  eyebrow  is  raised,  there  ia  a 
*ense  of  tension  io  the  face,  and  movements  are  hindered. 

Tonic  spasm  of  the  face  may  be  produced  in  the  cataleptic  condi- 
tion of  hysteria.  A  curious  form  came  under  my  notice  in  a  man 
^ho,  after  sleeping  for  over  eighteen  hours,  woke  up  in  the  following 
Audition:  there  was  some  weakness  of  the  left  arm,  none  of  the  leg, 
^^  distinct  paralysis  of  the  tongue,  and  no  paralysis  of  the  face,  but 
^^^i^icuous  over-action  of  the  left  side  of  the  face,  induced  by  the 
*^^hte8t  excitement,  coming  on  even  when  he  entered  a  room,  and 
P^^ting  away  onlj  aft^r  he  had  been  perfectly  quiet  for  a  time. 
Somi-times  it  would  occur  without  any  exciting  cause.  The  chief 
contmcture  was  in  the  zygomatic  muscles,  causing  a  very  deep  naso- 
<^bial  depression.  There  was  also  slight  contracture  of  the  orbicularis 
P^pebraruoL  He  was  readily  excited  to  tears,  and  then  the  angle  of 
^  mouth  was  drawn  still  further  outwards  and  the  left  eye  almost 
^^'^^  There  was  also  a  little  rigidity  of  the  muscles  of  mastication. 
^^  condition  presented  no  change  during  five  mouths  that  the  patient 
^'^  Under  ob^iervation.  The  features  of  the  spasm  that  is  secondary 
"^  torticollis,  and  of  that  which  is  allied  to  habit  spasm,  have  been 
•''^ady  mentioned. 

^^rM. — Facial  spasm  usually  begins  gradually  in  the  way  described 

*"^^«,  either  by  closure  of  the  eyelids,  or  traction  outwards  of  the  angle 

^  ^he  mouth,  and  often  many  months  pass  before  the  other  part  of  the 

■*^*  of  the  face  is  involved.  The  course  of  the  affection  is  very  irregular. 

^^^times  for  weeks  or  months  the  face  is  comparatively  or  absolutely 

^^^  from  spasm,  and  then  the  movements  return,  spontaneously  or 

ft^Ur  lome  emotion.     The  same  proneness  to  relapse  is  seen  when 

^^^Ht  has  been  obtained  by  treatment.     The  duration  of  the  affection 

i*  tivavs  long ;  it  generally  lasts  for  years,  and  not  unfrequently 

>iiiiu  to  the  end  of  life. 
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Pathology. — The  facts  of  organic  dieease  sbow  that  the  spasm 
may  be  due  to  a  chronic  irritative  or  *'  discharging  "  lesion  in  (1)  the 
facial  centre  in  the  cortex,  (2)  the  nucleus  in  the  pons,  or  (3)  the 
nerye-truuk.  Since  oerve-cells  are  the  S'>urce  of  motor  impulses,  the 
two  former  are  readily  intelligible;  whether  cortical  disease  causes 
such  spasm,  or  that  which  spreads  as  an  epileptiform  convulsion,  must 
depend  on  a  difference  in  the  nature  of  the  change  in  tbe  cells,  which 
is  at  present  beyond  our  power  of  detection.  It  is  less  easy  to  under- 
stand how  the  third  mechanism  acts,  although  it  has  analogies  in 
other  parts  of  the  nervous  system.  It  may  be  by  disturbing  the  down- 
ward nerve- currents  from  the  facial  nucleus,  which  are  constant  even 
during  apparent  rest.  It  is  also  conceivable  that  the  pressure  on  the 
nerre  may  modify  and  derange  the  action  of  the  facial  nucleus  itself; 
or,  on  the  other  hand,  that  tbe  mechanical  irritation  of  the  nerve-fibres 
may  excite  them  directly,  as  electrical  stimulation  does,  and  may 
intensify  the  impulses  that  descend  them,  continually  or  for  the  maiu* 
tenance  of  tone,  and  for  emotional  and  other  expression.  But  we  cannot 
thus  explain  the  spontaneous  paroxysms  that  characterise  the  affec- 
tion. These  must  depend  on  a  morbid  state  of  the  nucleus  secondarily 
induced,  either  by  an  ascending  neuritis  or  by  the  conduction  of  an 
influence  in  the  opposite  direction  to  that  of  habitual  and  chief  fonc- 
tion — such  an  influence  as  must  descend  sensory  nerves  when  their 
irritation  causes  acute  trophic  disturbance.  In  the  idiopathic  form, 
we  must  assume  a  morbid  action  of  the  nerve-cells  either  in  the 
nucleus  or  the  cortex.  Its  persistent  nature,  even  when  its  cause  is 
transient,  may  be  referred  to  the  fact  that  functional  action  leayes  ^ 
residual  change  disposing  to  its  recurrence— an  effect  which  w» 
express  as  **  lessened  resibtance  "  or/'  instability ;"  while,  on  the  othe^ 
hand,  our  means  of  counteracting  this  tendency  are  extremely  limiteA^. 

When  facial  spasm  is  due  to  a  reflex  cause,  as  neuralgia  or 
sure  to  cold,  it  is  res^onable  to  regard  the  nucleus  as  the  part  chieflL 
affected.    In  the  cases  that  are  excited  by  depressing  emotion, 
develop  slowly  without  apparent  cause,   there  is  nothing  to  A(^' 
whether  the  deranged  action  is  at  the  cortex  or  at  the  nucleus, 
either  position  the  extension  of  the  spasm  to  the  other  side  is 
intelligible,  much  more  so  than  its  limitation  to  muscles  on  one 
(as  the  orbiculares  palpebrarum)  which  habitually  act  with  tlL< 
fellows;  and  in  either  case,  the  very  different  associations  of 
orbicularis  oris  enable  us  to  understand  its  escape. 

DiAOirosis. — The  chief  point  in  diagnosis  is  tbe  distinction   oi 
primary  spasm  from  that  which  follows  paralysis,  and  this  rests  oB 
the  history  or  the  presence  of  weakness,  which  may  always  bB 
observed  on  energetic  movement,  and  on  the  existence  of  persistflii^ 
contracture  and  over-action,  as  well  as  of  occasional  spasm.    In  nr0 
cases  of  chorea  the  face  is  much  affected,  and  the  limbs  but  littles 
and  it  is  probable  that  such  a  case  has  been  mistaken  for,  and 
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published  as,  a  case  of  simple  facial  spasm.  Attention  to  the  condi- 
tion of  the  limbs  will  prevent  error,  since  slight  movements  maj 
dwaji  be  observed  in  them.  In  hysteria  there  is  either  tonic  con- 
tracture, especially  in  the  orbicularis,  or  attacks  of  quivering  move- 
ment, which  do  not  resemble  true  facial  spasm. 

A  more  urgent  question  is  the  seat  and  nature  of  the  disease.  In 
forming  an  opinion  on  this  point  we  must  be  guided  by  the  considera- 
tions abready  mentioned  in  the  sections  on  causation  and  pathology. 
More  hcta  are  needed  regarding  the  relation  between  the  character 
of  the  spasm  and  the  seat  of  the  disease.  Partial  facial  spasm,  how. 
ever,  e.  g.  limited  to  the  zygomatics,  is  more  likely  to  be  cortical  than 
tbat  which  involves  the  greater  part  of  one  side  of  the  face.  Any 
tender  points,  or  source  of  irritation  in  the  fifth  nerve,  or  a  history  of 
ptin,  suggest  a  reflex  origin  and  nuclear  seat.  Indications  of  increas- 
ing weakness,  secondary  in  time,  suggest  a  progressive    organic 

ciuse. 

» 

PsoGvosis. — ^The  prognosis  is  grave  in  all  cases  except  those  that 
ve  of  recent  origin,  and  are  distinctly  due  to  a  reflex  cause ;  and  even 
in  these  the  cessation  of  the  spasm  cannot  be  certainly  expected  to 
follow  the  removal  of  the  cause.  In  cases  which  have  lasted  more 
thin  a  few  months  the  probability  is  against  recovery,  although  the 
faet  that  in  a  few  instances,  even  of  years*  duration,  recovery  has 
tabn  place,  justifies  an  effort  to  relieve.  Only  when  the  symptom  is 
dne  to  progressive  organic  disease  has  it  any  intrinsic  gravity.  But, 
thfial  as  it  is  in  other  cases,  it  causes  more  annoyance  than  many 
of  far  more  serious  nature. 


Tkutmhtt. — In  a  recent  case,  apparently  excited  by  cold,  free 
phoresis  should  be  employed,  and  the  face  and  side  of  the  head 
t'^thed  frequently  with  hot  water.  If  there  are  indications  of  organic 
'iMMe,  the  nature  of  this  must  be  ascertained,  and,  as  far  as  possible, 
^ted.  All  causes  of  reflex  irritation  must  be  sought  for  and 
'^^ttoied;  decayed  teeth  should  be  extracted,  especially  if  they  are 
^  the  same  side  as  the  spasm.  Any  derangement  of  the  general 
^th  should  also  be  treated,  and  in  the  cases  that  are  excited  by 
^P'essing  emotion,  tonics  are  usually  required.  So-called  nervine 
^nies  and  stimulants,  zinc,  nitrate  of  silver,  asafoetida,  valerian,  have 
^^  l^cen  recommended,  but  in  the  vast  majority  of  cases  they  con- 
•P'^nsly  faiL  In  only  one  typical  case  have  I  known  recovery  to 
^^^  under  such  treatment,  which  consisted  of  arsenic,  bromide,  and 
indim  hemp.  Hypodermic  injections  of  strychnia  are  said  to  have 
'^one  :ase  (Sanders). 

It  is  chiefly  by  the  administration  of  sedatives  that  attempts  have 
^  Bttde  to  reduce  the  activity  of  the  cells  and  lessen  the  spasm. 
Almost  every  drug  of  the  kind  has  been  employed,  and  some  have 
^^  nid  to  be  snocessful  in  isolated  oases,  such  as  gelsemium,  oonium« 
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tioD,  maj  be  adopted  as  haying  an  influence  in  the  right  direction,  and 
at  least  incapable  of  doing  harm.  Faradisation  of  the  muscles  of  the 
sound  half  of  the  face  neither  has  nor  can  have  anj  influence  on  the 
contracture,  beyond  a  tendencj  to  increase  it  by  reflex  stimulation 
thiough  the  fifth  nerve. 

Facial  Spask. 

Spasm  in  the  muscles  supplied  by  the  facial  nerve  may,  as  we  have 
just  seen,  be  secondary  to  a  paralysing  lesion,  but  it  occurs  also  apart 
from  preceding  paralysis,  and  this  primary  form  alone  is  here  con- 
sidered. It  is  sometimes  termed  "  mimic  spasm,**  from  the  semblance 
of  emotional  expression  which  results,  and  also,  after  the  French, 
convulsive  tic.* 

Facial  spasm  may  affect  only  a  few  muscles  or  almost  all  those  of 
one  side,  and  either  form  may  be  unilateral  or  bilateral.  It  may  be 
due  to  organic  disease,  or  "  idiopathic,"  depending  on  functional  and 
nutritional  changes.  The  spasm  is  usually  clonic;  if  there  is  tonic 
spasm  there  is  almost  alwaj^s  clonic  spasm  as  well. 

The  orbicularis  palpebrarum  and  zygomatici  are  more  prone  to 
spasm  than  other  muscles  of  the  face ;  the  motor  mechanism  for  the 
orbicularis  muscle  is  the  more  sensitive,  in  consequence  of  its  important 
function  and  energetic  reflex  action,  while  both  muscles  take  the  lead- 
ing part  in  emotional  expression.  Hence  spasm,  ultimately  general, 
often  commences  in  one  of  these,  and  partial  spasm  affects  them  far 
more  frequently  than  any  other  part  of  the  face.  Tonic  spasm  limited 
to  the  eyelids,  is  termed  "  blepharospasm,"  and  will  be  separately  de- 
scribed ;  while  the  habit-spasm  of  childhood,  a  totally  different  disease, 
is  considered  in  connection  with  chorea. 

Idiopathic  spasm  is  met  with  only  during  adult  life,  after  twenty 
years  of  age.  That  which  succeeds  paralysis  alone  occurs  in  child-  . 
hood  and  youth.  Ordinary  facial  spasm  usually  commences  between .^ 
forty-five  and  sixty,  rarely  earlier,  but  sometimes  later.  The  earliest^ 
typical  case  I  have  met  with  commenced  at  thirty-two,  but  cases  ai^to 
on  record  in  which  it  began  between  twenty  and  thirty.  Two  thirdr  __ 
of  the  cases  I  have  seen  commenced  between  fifty  and  sixty.  An  h 
herited  neurotic  tendency  to  insanity  or  epilepsy  in  relations 
sometimes  be  traced  ;  direct  heredity  is  very  rare,  but  I  have  known 
mother  and  daughter  to  suffer,  each  in  late  life.f    Women  suffer  fi 

^  This  is  the  original  meaning  of  the  word  "tic,"  concealed  in  part  bj  its  urn 
an  abiireviation  of  the  more  common  tic-douloureux  (neuralgia)  to  which  it 
applied,  either  metaphorically,  from  the  twitcb-like  character  of  the  pain,  or  else 
account  of  the  spasm  that  may  accompany  severe  paroxysms  of  neuralgia. 
original  French  form  ticq  is  supposed  by  Skeat  to  be  allied  to  iukkemf  Low  G 
io  twitch  (modem  German  zucken). 

f  Rosenthal  has  described  the  affection  of  five  miMvhers  of  a  family,  but  he 
not  (ttat  e  the  form  of  spasm.     In  most  cases  of  direct  inheritance  the  affection 
not  true  facial  spasm,  but  a  kind  of  habit-spasm. 
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or  on  fome  fresh  exciting  cause,  such  as  an  emotional  shock.  Of  thir- 
teen cases  collected  by  Godlee,*  in  only  one  (recorded  by  Southamf) 
wii  the  patient  free  from  spasm  two  years  after  the  operation ;  and  in 
ft  more  recent  collection  of  twenty  cases  by  Keen,  the  only  other  case 
of  oefisation  for  a  longer  period  than  six  months  is  that  of  Zeiss,  already 
mentioned.^  In  some  cases  the  spasm  became  as  severe  as  ever,  in 
otlierB  it  was  distinctly  less  intense  than  before  the  operation  and 
remained  so.  The  operation  should  probably  be  performed  only 
io  the  cases  in  which  there  is  a  possibility  that  the  source  of  the 
ipasm  is  disordered  function  of  the  facial  nucleus,  and  it  would  be 
desirable  not  to  trust  to  the  operation  alone,  but  to  follow  it  up  by  a 
eoorse  of  some  other  treatment,  such  as  the  hypodermio  injection  of 
ftrsenic  and  morphia,  which  is  known  to  have  some  power  of  lessening 
nch  spasm ;  this  should  be  commenced  when  the  palsy  is  passing 
9t^j*  The  operation  may  perhaps  have  an  upward  influence  on  the 
serfe-oells  of  the  nucleus,  as  well  as  that  due  to  the  counter-irritation 
it  effects  through  the  fifth  nerve.  The  unfortunate  tendency  to  re- 
csmoce  after  some  months,  which  most  cases  present,  may  perhaps 
be  doe  to  the  same  influences  that  lead  to  secondary  spasm  after 
idiopathic  neuritis,  and  which  we  are  still  unable  to  counteract. 

BupHABOSPASM. — Spasm  confined  to  the  eyelids,  and  showing 
10  signs  of  extension  to  other  parts  of  the  face,  is  distinguished  from 
oiher  forms  of  facial  spasm  also  by  its  causes  and  its  bilateral  charac- 
^-  It  occurs  in  tanie  form  in  connection  with  photophobia,  as  a 
'^it  of  painful  affections  of  the  eye,  and  sometimes  of  other  branches 
of  the  fifth  nerve.  It  is  an  excessive  action  of  the  reflex  mechanism 
tliat  normally  guards  the  eye.  When  thus  set  up  it  may  persist  as  a 
^■^osblesome  affection  in  excess  of  its  cause,  and  may  continue  in  the 
^^^  and  even  exist  in  an  eye  that  is  blind.  Clonic  spasm  of  the  eye- 
Bds  IS  sometimes  dig^nified  by  the  name  '*  nictitation,"  and  sometimes 
^^^^  in  hysteria,  and  also  in  children  as  part  of  *'  habit-chorea," 
*^  is  ehiewhere  described.  The  most  important  elements  in  treat- 
*^  ftie  the  removal  of  nerve  irritation,  for  which  in  the  case  of 
^QQctiTal  disease  cocaine  is  useful,  and  the  diminution  of  the 
*^tiai  oTcr-action  by  sedatives,  such  as  bromide  and  belladonna, 
^  bjr  tonics  such  as  iron  and  quinine.  Cold  douches  to  the  eye 
^^<^  also  be  used. 

'TriQs.  Clin.  Soc^'  voL  zrl,  p.  220.  In  m  prvrioiis  paper  by  the  tame  author 
^  ^-  xiT,  p.  44)  the  uetbod  of  performing  the  operation  is  f nlljr  described.  IS 
^  ^dsMribed  by  Keen,  loc.  dt.  (p.  233). 

^  *Uoeet,'  Angoet  27tb,  1881,  and  a  Uter  note  in  Godlee's  table. 

4  la  the  eaae  of  a  nan  of  fifty,  under  my  care,  in  whom  Mr.  Godlee  stretched 
^  ^Vf%,  the  eootractione  hare  now  been  absent  for  a  year  and  three  quarters. 
*^  osait  was  after  exposure  to  malaria,  bnt  the  patient  has,  for  a  year,  returned  to 
^  itat  conditiona.  The  spasm  was  characteristic,  left-sided,  but  the  case  was 
^^ttil  in  that  there  was  slightly  lessened  sensibility  in  the  second  division  of  the 
•flfcaerre. 
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It  is  probable  that  the  fibres  of  the  auditorj  nerve  that  go  ii 
the  cochlea  on  the  one  hand,  and  those  that  supply  the  semi 
circular  canals  on  the  other,  differ  in  function,  and  that  only  th 
former  are  excited  by  sound.  The  latter  seem  to  convey  impressioni 
from  the  canals,  generated  by  the  pressure  or  movement  of  the  endo 
lymph  in  various  postures  and  movements  of  the  body.  Hence  Uu 
latter  fibres  haver  been  distinguished  by  Cyon  as  the  "space-nerve' 
{Baumnerv),  and,  although  the  term  is  awkward,  a  better  one  hai 
not  hitherto  been  suggested.  The  two  sets  of  fibres  unite  in  a  commoi 
trunk,  in  which  they  cannot  be  distinguished.  Within  the  interns] 
auditory  meatus  and  at  the  base  of  the  brain  the  auditory  nerve  u 
adjacent  to  the  faciaL  The  deep  origin  of  the  nerve  has  been  alreadj 
described  (p.  47),  and  we  have  seen  that  many  fibres  pass  by  th< 
inferior  peduncle  to  the  cerebellum,  with  which  also  the  nuclei  an 
probably  connected.  The  former  probably  convey  impressions  fron 
the  canals  to  the  equilibrial  mechanism  in  the  middle  lobe.  The  up 
ward  auditory  path  seems  to  pass  by  the  superior  fibres  of  thi 
tegpmentum  of  the  crus*  to  the  internal  capsule,  but  whether  it  reachei 
the  tegmentum  through  the  pons  or  through  the  cerebellum  has  not 
yet  been  ascertained.  There  is  certainly  a  decussation  above  (or  a1 
the  level  of)  the  nticlei,  so  that  the  auditory  path  from  each  eai 
passes  to  the  opposite  hemisphere,  and  apparently  in  or  near  tlM 
posterior  extremity  of  the  internal  capsule.  The  cortical  centre  foi 
hearing  is  seated  in  the  first  temporo- sphenoidal  convolution  (sec 
p.  24),  and  that  of  the  left  side  subserves  the  auditory  use  of  words 

Disturbance  of  the  functions  of  the  auditory  nerve  are  much  more 
often  due  to  disease  of  the  ear  than  to  affections  of  the  nerve-tronl 
or  centres.  Our  knowledge  of  the  symptoms  that  are  of  ptimu} 
nerve  origin  is  still  very  imperfect,  because  they  are  for  the  most  jui 
identical  with  those  due  to  lesions  of  the  labyrinth.  Exact  aoial 
diagnosis  stops  at  the  middle  ear ;  beyond  this  it  resembles  that  d 
affections  of  the  eye  before  the  invention  of  the  ophthalmoaoopa 
Labyrinthine  and  nerve  lesions  are  now  confused  under  the  term 
**  nervous  deafness,''  just  as  affections  of  the  retina,  choroid,  and  optic 
nerve  were  included  under  the  common  term  "amaurosis."  Indeed, 
since  labyrinthine  lesions  cause  symptoms  by  their  infiuence  on  the 
nerve-fibres,  the  confusion  seems  almost  inevitable,  unless  assodated 
symptoms  point  definitely  to  a  given  seat  of  disease. 

Five  kinds  of  symptoms  may  result  from  disease  of  the  auditory 
nerve  in  its  course  or  termination.  (1)  Loss  of  function  :  deafness. 
(2)  Increased  action:  auditory  hyperesthesia,  ** hyperaeusis."  (8) 
Irritation  symptoms  in  the  auditory  function  of  the  nerve,  caamng 

•  See  p.  48. 
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labjectiTe  ■ensations  of  sound:  ''tinnitus  aurium/*     (4)  Disturbance 

of  equilibrium,  or  sensations  of  sucb  disturbance,  due  to  derangement 

of  the  fibres  from  the  semicircular  canals.     (5)  Connected  with  the 

Ust  (but  too  rare  to  merit  more  than  a  passing  mention)  are  certain 

inTolantaxy  movements  that  have  been  observed  in  cases  of  disease  of 

the  nerre  within  the  ear.    Pendulum-like  oscillations  of  the  head 

irere  present  in  two  cases  recorded  bj  Moos.*    The  fourth  class  of 

ijmptoms,  which  constitute  "labyrinthine"  or  "auditory  vertigo," 

can  be  considered  more  conveniently  in  connection  with  other  formi 

of  Tertigo.    Here  only  the  derangements  of  the  auditory  function  of 

the  nerre  can  be  briefly  considered  in  their  medical  relations.     For  a 

Mer description  of  the  symptoms  of  labyrinthine  afEections  the  reader 

iiieterred  to  special  works  on  Diseases  of  the  Ear. 


DnciNisHED  Function;  Njbbvous  Dbafhebi. 

CiimEs. — Deafness  may  be  congenital,  as  in  80  per  cent,  of  deaf 
wAh\  in  the  remaining  20  per  cent,  it  is  the  result  of  disease 
Mrij  in  life.  The  mechanism  of  congenital  deafness  is  not  known. 
Inheritance  is  a  potent  cause,  especially  that  which  results  from  the 
nuriage  of  relations  in  families  in  which  the  defect  exists ;  rarely 
iniermsrriage  apart  from  the  defect  gives  rise  to  it.  As  an  instance 
of  inheritance,  one  family  in  the  United  States  has  had  thirty-four 
caaeiinfour  generations,  another  twenty-one  in  three.  This  condi- 
tioii,  however,  does  not  come  within  the  subject  as  here  cousidered.f 
The  causes  of  "  nerve-deafness  **  may  be  thus  enumerated. 

(1)  Bj  far  the  most  common  is  disease  of  the  labyrinth,  either 
^^riog  the  passage  of  the  vibrations  to  the  structures  in  which 
^  nerre-fibres  end,  or  else  damaging  those  structures  and  the  nerve* 
^ingt  themselves.     Such  disease  may  be  primary  in  the  labyrinth, 

*  nuij  extend  to  it  from  the  middle  ear.  Our  knowledge  of  the 
p^^QiB  of  the  morbid  processes  is  limited  to  the  occurrence  of  acute 
'^^Aamination,  chronic  inflammation,  syphilitic  disease,^  degenerative 
prooeoes,  and  probably  hsemorrhage.  From  these  various  tissue 
f'^^ngei,  fibrous  and  calcareous  formation  may  result.  Primary 
'^^^mation  is  sometimes  bilateral,  and  thus  causes  deafness  on  each 
^^i  it  may  result  from  inherited  syphilis,  cold,  and  some  toxic 
^'^•itates.  It  occurs  also  in  purulent  meningitis  by  extension 
*^^  the  aqueduct  of  the  cochlea  and  along  the  auditory  nerve  itself, 
^J  its  substance  or  outer  Layer.  In  such  cases  the  labyrinth,  often  on 
1^  sides,  contains  pus,  and  also  the  organisms  found  in  the  mem- 

•  <Zdtseh.  f.  Obrenbailk./  zii,  p.  101. 

t  For  a  smnmmry  of  fscti  mo  Wardeu, '  Brit  Med.  Tourn.,'  1887. 
t  Moot, '  Tircbow'i  Arehir,'  Bd.  Ixix,  p.  813  (with  »atopsy) ;  lee  alio  McRrido, 
'Oluf  nw  Med.  Journal/  1885,  p.  172. 
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brancs  in  cerebro- spinal  meningitiB  and  in  tlie  tubercular  form.*  It 
is  probable  that  the  membrane  of  the  labyrinth,  in  the  old,  undergoei 
degenerative  changes,  since  these  maj  be  observed  in  the  membrami 
tjmpani.  In  those  who  are  gouty,  symptoms  sometimes  suggest  that 
the  fibrous  tissues  of  the  internal  ear  may  be  the  seat  of  ehangei 
similar  to  those  met  with  elsewhere  in  this  condition* 

Certain  drugs  cause  deafness  having  the  characters  of  labyrinthine 
deafness,  and  probably  so  because  congestion  of  the  internal  eai 
has  been  found  to  accompany  the  symptoms.  A  loud  noise  has  beei 
known  to  cause  permanent  deafness.  Lucae  suggests  that  the  mecha< 
nism  may  be  a  hsemorrhage  into  the  labyrinth,  since  he  has  found  aa 
extravasation  in  the  middle  ear  from  this  cause.f 

(2)  Much  less  common  than  disease  within  the  internal  ear  are 
lesions  of  the  nerve-trunk  in  the  internal  auditory  meatus  or  at  the 
base  of  the  brain.  The  nerve  suffers  chiefly  from  disease  commendng 
outside  it,  especially  morbid  growths  or  meningitis,  of  syphilitic  oi 
other  nature,  and  aneurisms.  Inflammation  readily  invades  it,  on  ac* 
count  of  the  slight  protection  afforded  by  its  sheath.  It- may  also  be 
compressed  in  consequence  of  thickening  of  the  cranial  bones  narrow- 
ing  the  meatus.  Disease  arising  in  the  n»rve  itself  is  rare ;  tumoun 
(neuromata),  interstitial  hsemorrhage,  and  calcareous  nodules  have 
been  met  with.  Primary  inflammation  has  not  been  proved  to  ooenr, 
although  an  auditory  neuritis  analogous  to  optic  neuritis  has  been 
suspected  in  cases  of  cerebral  tumour.  In  cases  described  as  rhen^ 
matic  neuritis  an  affection  of  the  labyrinth  is  more  probable. 

Primary  degeneration  of  the  nerve  occurs  occasionaUy  in  locomotoi 
ataxy  (£rb,  Wernicke).  A  case  is  mentioned  in  voL  i  in  which  the 
progressive  limitation  of  the  range  of  hearing  made  such  atrophy  ol 
the  auditory  nerve  highly  probable,  but  this  morbid  prooess  hai 
certainly  been  sometimes  assumed  to  exist  without  sufficient  groandi; 
and  the  symptoms  of  simple  "  nervous  deafness  "  in  tabes  are  no  prod 
of  a  primary  atrophy.  Such  degeneration  has  also  been  met  with  ai 
an  isolated  change,  chiefly  in  the  old,  as  in  a  woman  eighty-nine  yean 
of  age  in  which  this  atrophy  was  found  by  Lucae.  Concretiooa  d 
phosphate  of  lime  have  also  been  observed  in  the  substance  of  the 
nerve  (Moos).  Long-continued  disease  of  the  nerve,  in  conBeqoenei 
of  disease  of  the  middle  ear,  has  been  supposed  to  lead  to 
but  the  evidence  is  inconclusive. 

(8)  The  nuclei  within  the  pons  may  be  damaged  by  heemorrLags^ 
softening,  or  tumour,  but  seem  to  escape  more  frequently  than  othsi 
nucleL 

(4)  Deafness  is  sometimes  produced  by  disease  above  the  nuclei. 
It  may  be  caused  (a)  by  disease  which  damages  the  superficial  layei 

•  See  a  series  of  pape*s  by  Steinbrngge. '  Zeitschrift  1  Ohmh,  fto.,  1886-7-C 
and  Gradenigo,  *  Ann.  de  Mai.  de  TOr./  1890. 

t  Lucae,  'Sabjectiv.  GebArs-empfindungen/  1884. 
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of  blic  tegmentam,  snob  as  a  tumour  of  the  corpora  quadrigemina;* 

(b)  \>j  disease  of  the  internal  capsule ;  it  is  then  associated  with  hemi- 

ftoesthesia  and  impairment  of  the  other  special  senses ;  (e)  by  disease 

of  tlie  cortex  in  the  upper  part  of  the  opposite  temporo-sphenoidal 

lobe,  or  the  white  substance  witbin  it.f 

(5)  Loss  of  hearing  maj  be  of  functional  origin.  In  hysteria  it  is 
conunon  as  part  of  hemiansesthesia.  In  ansemia  there  may  be  some 
loM  of  heariug,  which  may  pass  away  when  the  general  health  is  im- 
proTed«  Considerable  loss  of  blood  has  been  followed  by  absolute 
deafness,  analogous  perhaps  to  the  blindness  that  results  from  the 
flame  cause ;  after  death  no  morbid  condition  of  ear  or  nerre  has  been 
discovered. 

(6)  Lastly,  slight  persistent  defect,  having  the  characters  of  "  nerve- 
deafness/'  is  sometimes  congenital,  and  may  occur  in  several  members 
of  afiunily  without  traceable  cause.  Some  defect  of  articulation 
may  accompany  it,  and  occasionally  general  mental  backwardness. 
The  condition  probably  depends  on  a  congenital  local  defect  of  the 
l>nun,  and  may  be  regarded  as  allied  to  that  of  congenital  deaf -mutism, 
which  is  apparently  analogous  in  nature  but  more  severe  in  degree. 

Sthptomb. — Deafness,  the  indication  of  lessened  function  of  the 
i^tiditory  nerves,  is  due  to  so  many  morbid  states  of  the  ear,  that  alone 
it  is  of  little  value  as  an  indication  of  an  affection  of  the  nerve.    For 
a  fall  description  of  the  methods  of    examination  of  the  ear  the 
'^der  is  referred  to  special  works. {    Some  i)oints  of  medical  import- 
*i^ce  may  be  here  mentioned.     When  the  deafness  is  due  to  obstruc- 
tion of  the  meatus,  or  to  disease  of  the  middle  ear,  t.  e.  whenever  there 
>•  impaired  conduction  of  vibrations  to  the  internal  ear,  and  no  disease 
<d  the  labyrinth  itself,  there  is  deafness  to  vibrations  that  reach  the 
^1*  through  the  air,  while  those  that  are  conducted  through  the  bones 
of  tho  skull  can  still  be  perceived.    A  vibrating  tuning-fork  held 
^poftite  the  meatus  is  inaudible,  but  it  is  heard  at  once  if  placed  in 
•"iitact  with  the  bone  of  the  skull.     In  cases  of  slighter  deafness,  in 
^hicli  the  tuning-fork  can  be  heard  through  the  air,  defect  of  con- 
^''ction  can  be  demonstrated  in  another  way.      Normally,  as  the 
^*"*^tions  lessen,  they  can  be  heard  through  the  air  longer  than 
^^^h  the  bone ;  when  the  fork  in  contact  with  the  skull  ceases  to 
^««  chapter  on  "  Locmlitation." 
.    ^  iXeafneM  in  tho  left  ear,  with  left-sidod  lots  of  tentatioD,  wai  prodnced  by  a 
-  ^^**^r  of  the  right  hemitphere  in  m  case  recorded  by  Strampell, « Nenr.  Centralbl.,' 
^^^      See  mlio  Skarkey't  caae,  tig.  16,  p.  23.    In  m  man  of  •oventy-iiine  left- 
a^  .*^  dcafneii,  after  a  fall,  was  found  to  be  due  to  occlusion  of  the  right  posterior 


^^     ^«  artery,  with  softening  of  the  region  adjacent  to  the  posterior  limb  of  the 

^*%  of  Sjlrina,  the  ear  being  normal  (Kauffmann,  1886). 

.  ^  ^B  examination  of  the  external  meatus  vhould,  of  course,  never  be  omitted,  and 

*^y,  in  paiaing,  mention  the  very  great  suitability  of  the  ophthalmoscope  for  this 

^^^t^<^.     A  three-inch  leni  ihonld  be  held  orer  the  speculum,  and  be  slightly  tilted 

^  K«t  rid  of  the  reflection.    The  leni  concentrates  the  light  on,  and  at  the  same 

^  i^gnifiAS  the  flMmbrana  tympani.     A  light  vulcanite  speculum  answers  best. 
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Bi?e  cases,  in  which  considerable  loss  of  power  co-exists  witli  spasm, 
are  cases  of  old  facial  paralysis  in  which  contracture  and  spasm  bav« 
snpeirened.  The  electrical  irritability  of  nenre  and  muscle  is,  as  a 
rule,  normal.  I  haye  found,  however,  in  one  case  a  distinct  increase 
of  irritability  in  the  nerve. 

The  spasm  very  rarely  affects  tbe  muscles  of  the  palate,  even  when 
the  movement  of  the  face  is  violent  and  general.  In  the  case  already 
mentioned,  in  which  the  spasm  was  due  to  the  pressure  of  an  aneurism 
on  the  ner?e-trunk,  the  palate  was  unaffected.  A  few  exceptions  are 
on  record.  Thus,  in  a  case  of  one-sided  spasm,  there  were  clonic  con- 
tractions of  the  uvula,  drawing  it  to  the  side  affected,  and  synchronous 
with  the  spasm  in  the  face  (Schiitz).  In  another  case  of  bilateral 
spasm  the  uvula  was  drawn  up  by  spasm  of  both  sides,  so  that  in  the 
stronger  contractions  it  almost  disappeared  (Leube).  The  palatine 
spasm  is  probably  merely  associated.  I  have  seen  bilateral  contrac- 
tions in  the  palate  with  unilateral  facial  spasm,  but  the  two  were  not 
synchronous.  In  sp:ism  of  the  two  from  pressure  there  has  been  com- 
pression also  of  the  spinal  accessory  nerve  (Oppenheim),  and  it  may 
be  noted  that*  the  palate  and  eyes  have  been  affected  together  by 
nystagmus  (g.  v.). 

Symptoms  referable  to  spasm  of  the  stapedius  muscle  have  been 
very  rarely  noted,  except  in  cases  of  tonic  spasm  of  the  orbicularii 
(blepharospasm).  In  these  a  continuous  noise  has  been  noted,  and 
has  persisted  after  the  blepharospasm  ceased.*  Many  persons  can 
produce  a  quivering  noise  in  the  ear  by  a  strong  contraction  of 
the  orbiculares,  and  most  readily  if  they  try  to  turn  the  eyes  up  at 
the  same  time.  In  one  case  there  was  giddiness  during  the  height  of 
a  paroxysm,  with  conjugate  deviation  of  the  eyes  to  the  right,  sym- 
ptoms which  Moos,  who  has  recorded  the  case,  attributes  to  spasm  of 
the  stapedius,  suddenly  lowering  the  pressure  in  the  labyrinth  and 
semicircular  canals. 

Subjective  sensations  of  taste  have  not  been  noted,  but  taste  wai 
lost  on  the  front  of  the  tongue  in  one  case,  in  which  there  was  pro- 
bably damage  to  the  nerve.  Equally  rare  is  disturbance  of  the 
secretion  of  saliva,  which  was  for  a  time  excessive  in  the  case  of 
bilateral  spasm  in  which  the  palate  suffered.  No  other  vaso-motor  or 
trophic  disturbance  has  been  observed. 

Occasionally  the  spasm  spreads  beyond  the  limit  of  the  facial  nerre^ 
to  the  muscles  of  mastication,  the  tongue,  and  the  muscles  of  the 
neck,  and  even  of  the  arm.t  It  may  begin  in  the  tongue  and 
spread  to  the  face.{  Extension  to  the  eyeball  muscles  has  not  been 
hitherto  recorded.    In  a  case  of  my  own  there  was  slight  deviation 

*  Gottitein  fonnd  that  in  such  cases  the  sound  could  be  arrested  by  pressure  on 
the  front  of  the  mastoid  process,  or  by  electncal  irritation  of  the  skin  at  the 
ppot  C  Archiv  f.  Chrenheilkuude,'  1880,  lid.  zvi,  p.  61). 

t  Keen, '  Trans.  American  Sargical  Associadou/  May  Ist,  1886. 

I  BeuuJc  '  Berl.  kl.  Wocbenschr.,'  1883,  No.  84. 
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inwards  of  the  eje  on  the  side  of  the  spasm  during  the  paroxysms, 
^pparentlj  from  spasm  of  the  internal  rectus  or  inhibition  of  the 
nzth  nerra  In  the  case  of  Moos  it  is  assumed  that  the  deviation 
-irms  secondary  to  derangement  of  the  equilibrium  coDtre  bj  the 
lAbjrinthine  disturbance. 

Tender  points  in  the  fifth  nerve  are  rare  in  general  facial  spasm, 
■Jthoogh  thej  have  been  noted  when  the  spasm  was  limited  to  the 
ej'elids.    F^n  in  the  r^on  of  the  fifth  may  occur  at  the  onset,  and 
hsuB  been  already  referred  to.     Occasionally  there  is  some  impaired  sen-  ' 
nihility  of  the  face,  due  to  greater  damage  to  the  fibres  of  this  nerre. 
Tonic  spasm  is  common  after  paralysis,  and  exists  in  slight  degree 
in  the  zygomatic  muscles  in  some  cases  of  old  hemiplegia,  and  on 
both  tides  in  paralysis  agitans,  in  some  cases  of  tetany,  and  in  con« 
sid««able degree  in  tetanus.     Primary  tonic  spasm  is  said  to  have  occa- 
sionally resulted  from  exposure  to  cold,  to  be  unilateral  or  bilateral, 
and  sometimes  associated  with  trismus.     Deep  furrows  are  persistent ; 
the  mouth  deviates  towards  the  paralysed  side ;  the  palpebral  fissure 
is  narrower  than  on  the  other  side,  the  eyebrow  is  raised,  there  is  a 
lense  of  tension  io  the  face,  and  movements  are  hindered. 

Tonic  spasm  of  the  face  may  be  produced  in  the  cataleptic  condi« 
tion  of  hysteria.  A  curious  form  came  under  my  notice  in  a  man 
who,  after  sleeping  for  over  eighteen  hours,  woke  up  in  the  following 
ttadiiion:  there  was  some  weakness  of  the  left  arm,  none  of  the  leg, 
BO  distinct  paralysis  of  the  tongue,  and  no  paralysis  of  the  face,  but 
conipieuons  over-action  of  the  left  side  of  the  face,  induced  by  the 
■^test  excitement,  coming  on  even  when  he  entered  a  room,  and 
pwng  away  only  aft^r  he  had  been  perfectly  quiet  for  a  time. 
Sometimes  it  would  occur  without  any  exciting  cause.  The  chief 
tt>8tiacture  was  in  the  zygomatic  muscles,  causing  a  very  deep  naso- 
^1  depression.  There  was  also  slight  contracture  of  the  orbicularis 
lolp^mnL  He  was  readily  excited  to  tears,  and  then  the  angle  of 
tU  Booth  was  drawn  still  further  outwards  and  the  left  eye  almost 
^loiod.  There  was  also  a  little  rigidity  of  the  muscles  of  mastication. 
Ae  condition  presented  no  change  during  five  months  that  the  patient 
^  tinder  observation.  The  features  of  the  spasm  that  is  secondary 
^tortieollis,  and  of  that  which  is  allied  to  habit  spasm,  have  been 
•^y  mentioned. 

^Wit. — Facial  spasm  usually  begins  gradually  in  the  way  described 
^^%  either  by  closure  of  the  eyelids,  or  traction  outwards  of  the  angle 
«ibe  month,  and  often  many  months  pass  before  the  other  part  of  the 
■deof  the  face  is  involved.  The  course  of  the  affection  is  very  irregular. 
^inetimoB  for  weeks  or  months  the  face  is  comparatively  or  absolutely 
'i^fiom  spasm,  and  then  the  movements  return,  spontaneously  or 
*^  lome  emotion.  The  same  proneness  to  relapse  is  seen  when 
^'^  bas  been  obtained  by  treatment.  The  duration  of  the  affection 
l*^wijtlong;  it  generally  lasts  for  year:^,  and  not  unfreqnently 
^^ti  to  the  end  of  life. 
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The  symptoms  of  disease  of  the  auditory  nuclei  in  the  medulla  are 
still  little  known.  In  several  recorded  cases,  disease  of  the  nuclei  on 
one  side  has  caused  deafness  in  the  ear  on  the  same  side.  But  we  do 
not  know  whether  this  relation  is  inyariable,  whether  unilateral  dis* 
ease  always  causes  deafness  on  the  same  side,  or  whether  the  connec- 
tion of  nucleus  and  ear  is  in  part  crossed.*  Moreover,  extensive 
damage  to  the  nuclei  has  been  found  when  no  deafness  was  noted. 
Nuclear  disease  may  be  suspected  if  doafness  comes  on  suddenly, 
together  with  other  symptoms  of  a  lesion  of  the  pons  or  medulla, 
especially  with  weakness  of  the  limbs  on  the  opposite  side.  Sudden 
deafness,  alone,  is  of  no  localising  significance,  because  either  the 
trunk  of  the  nerve  or  the  labyrinth  may  be  the  seat  of  sudden  hflsmor- 
rhage.  Deafness  of  gradual  onset,  in  association  with  bulbar  sym- 
ptoms, is  also  of  little  significance  as  regards  disease  of  the  nucleus, 
since  it  is  more  frequently  due  to  pressure  on  the  nerve.  I>eafness, 
with  hemisjuBsihesia  or  hemiplegia  on  the  same  side,  is  probably  due 
to  disease  of  the  cerebral  hemisphere. 

Bilateral  deafness  may  be  due  to  various  causes : — (1)  Symmetrical 
disease  of  the  labyrinth,  which  is  common ;  acute  inflammation  is 
sometimes,  and  chronic  degeneration  is  often,  bilateral.  Double  otitis 
interna  has  sometimes  been  mistaken  for  meningitis,  especially  in  the 
young,  in  whom  it  is  attended  with  fever,  and  sometimes  with  general 
cerebral  symptoms  and  even  convulsion.  It  may  cause  unsteadiness 
of  movement,  but  this  is  usually  transient  from  bilateral  disease.  (2) 
Symmetrical  lesions  of  the  two  auditory  nerves,  which  are  very  rare. 
(8)  Possibly  disease  of  the  medulla.  (4)  A  tumour  in  the  corpora 
quadrigemina,  damaging  the  crusts  of  the  crura  cerebri.  (5) 
Symmetrical  disease  of  each  temporo-sphenoidal  lobe;  syphilitic 
gammata  caused  this  effect  in  a  case  recorded  by  Wernicke  and 
Friedlander. 

The  pathological  changes  in  disease  of  the  labyrinth  are  outside  our 
province.  Those  of  disease  of  the  nerve-trunk  are  multiform  and 
variable,  depending  on  the  nature  of  the  primaiy  lesion.  Evidence  of 
inflammation,  differing  in  extent  and  degree,  is  present  in  acute 
meningitis,  and  at  a  later  stage,  or  in  chronic  processes,  degeneration 
of  the  fibres  is  found.  It  deserves  note,  however,  that  when  these 
have  been  destroyed  for  many  years  (s.  g,  by  meniogitis)  the  cells  of 
the  auditory  nuclei  have  been  found  normal,  t 

Tbbatmsnt. — For  a  description  of  the  little  that  can  be  done  in  the 
treatment  of  disease  of  the  labyrinth  the  reader  is  referred  to  special 
treatises.    The  treatment  of  disease  of  the  nerve-trunk  or  centres  is 

*  See  a  curious  case  of  tamour  of  the  right  cere^>elh4r  amygdala  (Wolf,  *  Archir 
f.  Ohrenheilk.,'  Bd.  xvi,  p.  157)  which  compressed  the  right  auditory  region,  and  b 
said  to  hare  caused  deafness  of  the  left  ear  and  left  facial  paraly^is•  The  latter, 
howerer,  might  have  been  dno  to  a  tamour  that  eziited  in  the  aaoending  parietal 
convolntion. 

t  Schultze, «  Vircbow's  Archiv,'  Bd.  cziz,  1890. 
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pablbbed  as,  a  case  of  simple  facial  spasm.  Attention  to  the  coiidi- 
iioD  of  the  limbs  will  prevent  error,  since  slight  movements  maj 
ftlwajs  be  observed  in  them.  In  hysteria  there  is  either  tonic  con- 
tracture, especially  in  the  orbicularis,  or  attacks  of  quivering  move- 
loexit,  which  do  not  resemble  true  facial  spasm. 

A  more  argent  question  is  the  seat  and  nature  of  the  disease.    In 
forming  an  opinion  on  this  point  we  must  be  guided  bj  the  considera- 
tioni  already  mentioned  in  the  sections  on  causation  and  pathology. 
Hore  hcta  are  needed  regarding  the  relation  between  the  character 
o{  the  spasm  and  the  seat  of  the  disease.    Partial  facial  spasm,  how- 
ever, e.  g.  limited  to  the  zygomatics,  is  more  likely  to  be  cortical  than 
tbst  which  involves  the  greater  part  of  one  side  of  the  face.     Anj 
tender  points,  or  source  of  irritation  in  the  fifth  nerve,  or  a  history  of 
piiii,  suggest  a  reflex  origin  and  nuclear  seat.     Indications  of  increas- 
ing weakness,  secondary  in  time,  suggest  a  progressive    organio 
cause. 

ff 

PftOGvosis. — ^The  prognosis  is  grave  in  all  cases  except  those  that 
ve  of  recent  origin,  and  are  distinctly  due  to  a  reflex  cause ;  and  even 
in  these  the  cessation  of  the  spasm  cannot  be  certainly  expected  to 
follow  the  removal  of  the  cause.  In  cases  which  have  lasted  more 
tHan  a  few  months  the  probability  is  against  recovery,  although  the 
bet  that  in  a  few  instances,  even  of  years'  duration,  recovery  has 
^^  place,  justifies  an  effort  to  relieve.  Only  when  the  symptom  is 
^^  to  progressive  organic  disease  has  it  any  intrinsic  gravity.  But, 
trifial  as  it  is  in  other  cases,  it  causes  more  annoyance  than  many 
^iiQtiet  of  far  more  serious  nature. 

Taunmrr. — In  a  recent  case,  apparently  excited  by  cold,  free 

phoresis  should  be  employed,  and  the  face  and  side  of  the  head 

^*^^  frequently  with  hot  water.     If  there  are  indications  of  organio 

^'''^Me,  the  nature  of  this  must  be  ascertained,  and,  as  far  as  possible, 

^ted.    All   causes  of  reflex  irritation  must  be   sought  for  and 

'^'Med;  decayed  teeth  should  be  extracted,  especially  if  they  are 

1^  the  same  side  as  the  spasm.    Any  derangement  of  the  general 

^^(h  should  also  be  treated,  and  in  the  cases  that  are  excited  by 

^P^essing  emotion,  tonics  are  usually  required.     So-called  nervine 

^^ics  and  stimulants,  zinc,  nitrate  of  silver,  asafoetida,  valerian,  have 

'  been  recommended,  but  in  the  vast  majority  of  cases  they  con- 

^'^oosly  faiL     In  only  one  typical  case  have  I  known  recovery  to 

?^^r  under  such  treatment,  which  consisted  of  arsenic,  bromide,  and 

^Qi%n  hemp.     Hypodermic  injections  of  strychnia  are  said  to  have 

^^^^sdone  :ase  (Sanders). 

It  IS  chiefly  by  the  administration  of  sedatives  that  attempts  have 
^^  made  to  reduce  the  activity  of  the  cells  and  lessen  the  spasm. 
Almost  every  drug  of  the  kind  has  been  employed,  and  some  have 
^  said  to  be  tuocessf  ul  in  isolated  cases,  such  as  gelsemium,  conium« 

Vol.  U.  17 
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Ibbitation  ov  thx  Auditobt  Nebyb;  Tinnitus  Aubiuic 

Subjective  souuds  are  of  yaried  character  and  still  more  varied 
origin.  Thej  constitute  a  common  ailment,  and  one  that  is  often  most 
distressing  and  intractable,  which  disturbs  the  whole  nervous  system* 
and  thus  tends  to  become  worse.  Its  frequency  is  not  surprising. 
When  we  consider,  on  the  one  hand,  how  exquisitely  sensitive  the  organ 
of  hearing  is,  how  slight  a  vibration  will  affect  it,  and,  on  the  other 
band,  the  facts  that  around,  and  even  witiiin  it,  blood  is  in  constant 
and  muscle  in  frequent  motion,  and  that  all  parts  of  it  are  liable  to 
disease  of  various  nature,  the  marvel  is  rather  that  silence  is  habituaL 
It  has  indeed  been  thought,  with  reason,  that  the  apparent  silence  is 
due  to  cerebral  inattention,  and  not  to  peripheral  inactivity.  In  a 
quiet  room,  continuous  auditory  sensations  may  be  noticed,  of  which 
we  are  normally  unaware,  just  as  in  the  dark  the  field  of  vision  may 
be  found  full  of  moving  points  of  light,  or  sensations  may  be  per- 
ceived from  any  part  of  the  body. 

Almost  any  morbid  process  in  any  part  of  the  ear  may  cause  sub- 
jective sounds ;  they  may  result  also  from  sound- producing  processes 
in  and  about  a  normal  ear,  as  well  as  from  irritation  of  the  auditory 
nerve  and  centres  within  the  skull.  But  of  all  the  causes,  changes  in 
the  labyrinth  are  by  far  the  most  common ;  evidence  of  "  nerve-deaf- 
ness," mostly  due  to  changes  in  the  internal  ear,  are  distinct  in  four 
fifths  of  the  cases  which  come  under  the  physician's  notice.  The 
expenence  of  aural  surgeons  seems  to  furnish  a  large  proportion  of 
cases  of  disease  of  the  middle  ear,  but  for  this  there  may  be  special 
reasons.  In  a  few  cases  the  symptoms  suggest  that  the  morbid  pro- 
cess is  wholly  in  the  auditory  centres,  the  nucleus  of  the  nerve  or 
cortical  structures. 

The  chief  predisposing  causes  are — (1)  those  that  lead  to  labyrin- 
thine disease,  among  which  gout  is  especially  frequent;  and   (2)  m 
neurotic  disposition,  which  probably  acts   by  rendering  the  nerve- 
elements  prone  to  generate  impulses  when  diseased,  and  by  disposing 
the  centres  to  intensify  these  impulses,  and  even  to  produce  them  in 
some  cases  of  central  origin.     Many  sufferers  have  been  liable  to 
neuralgia   (with  which   tinnitus  presents  analogies),  to  periodical 
headaches,  to  typical  migraine,  or  to  cephalic  sensations  of  various 
character.    The  symptom  is  very  rare  in  the  young ;  in  most  sufferers 
it  begins  after  middle  life,  and  it  is  common  in  the  old. 

The  more  direct  causes  may  be  thus  enumerated : — (1)  The  blood- 
currents  within  and  near  the  ear,  which  normally  give  rise  to  no  sound, 
may  be  so  changed  that  they  cease  to  be  noiseless.  In  ansmia, 
viV)rations  occur  in  the  blood  with  undue  readiness,  and  a  pulsating 
murmur  may  be  heard,  probably  produced  in  the  carotid  artery.  A 
similar  murmur  may  also  arise  in  au  intra-crauial  aneurism.  Vaso- 
motor paralysis  of  the  labyrinthine  vessels  has  probably  been  the 
cause  of  a  subjective  sound  observed  in  a  case  of  disease  of  the  cervical 
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or  on  lome  fresh  exciting  cause,  such  as  an  emotional  shock.  Of  thir- 
teen cases  collected  bj  God  lee,*  in  only  one  (recorded  by  Southamf) 
WM  the  patient  free  from  spasm  two  years  after  the  operation ;  and  in 
a  more  recent  collection  of  twenty  cases  by  Keen,  the  only  other  case 
of  cessation  for  a  longer  period  than  six  months  is  that  of  Zeiss,  already 
Dentioned.{  In  some  cases  the  spasm  became  as  severe  as  ever,  in 
otiierB  it  was  distinctly  less  intense  than  before  the  operation  and 
remained  so.  The  operation  should  probably  be  performed  only 
in  the  cases  in  which  there  is  a  possibility  that  the  source  of  the 
spasm  is  disordered  function  of  the  facial  nucleus,  and  it  would  be 
denrable  not  to  trust  to  the  operation  alone,  but  to  follow  it  up  by  a 
eouse  of  some  other  treatment,  such  as  the  hypodermic  injection  of 
arsenic  and  morphia,  which  is  known  to  have  some  power  of  lessening 
•neb  spasm ;  this  should  be  commenced  when  the  palsy  is  passing 
avay.  The  operation  may  perhaps  have  an  upward  influence  on  the 
Mrre-oells  of  the  nucleus,  as  well  as  that  due  to  the  counter-irritation 
itelbcts  through  the  fifth  nerve.  The  unfortunate  tendency  to  re- 
cvTSDee  after  some  months,  which  most  cases  present,  may  perhaps 
bs  doe  to  the  same  influences  that  lead  to  secondary  spasm  after 
idiopathic  neuritis,  and  which  we  are  still  unable  to  counteract. 

BupEULmosPASM. — Spasm  confined  to  the  eyelids,  and  showing 
BO  signs  of  extension  to  other  parts  of  the  face,  is  distinguished  from 
etber  forms  of  facial  spasm  also  by  its  causes  and  its  bilateral  charac- 
ter. It  occurs  in  tonic  form  in  connection  with  photophobia,  as  a 
MuH  of  painful  affections  of  the  eye,  and  sometimes  of  other  branches 
of  the  fifth  nerve.  It  is  an  excessive  action  of  the  reflex  mechanism 
thst  normally  guards  the  eye.  When  thus  set  up  it  may  persist  as  a 
^blesome  affection  in  excess  of  its  cause,  and  may  continue  in  the 
'ttk,  and  even  exist  in  an  eye  that  is  blind.  Clonic  spasm  of  the  eye- 
U  is  sometimes  dignified  by  the  name  "  nictitation,"  and  sometimes 
<^>(Qn  in  hysteria,  and  also  in  children  as  part  of  "  habit-chorea," 
^Uch  is  elsewhere  described.  The  most  important  elements  in  treat- 
*^  are  the  removal  of  nerve  irritation,  for  which  in  the  case  of 
^onctival  disease  cocaine  is  useful,  and  the  diminution  of  the 
^tral  over-action  by  sedatives,  such  as  bromide  and  belladonna, 
^'^  by  tonics  such  as  iron  and  quinine.  Cold  douches  to  the  eye 
'"^^  also  be  used. 

*Tniif.  Clin.  Soc.,*  voL  zri,  p.  220.  In  a  prerions  paper  by  the  tame  author 
^^  vol.  ziT,  p.  44)  the  method  of  performing  the  operation  is  folly  described.  It 
"^deieribad  by  Keen,  loe.  cit.  (p.  283). 

^  *  Lancet,'  Angoat  27th,  1881,  and  a  later  noU  in  Qodlee's  table. 
^  la  Ue  eaaa  of  a  man  of  fifty,  under  my  care,  in  whom  Mr.  Qodlce  stretched 
jr^^crrt^  the  cootractiona  hare  now  been  absent  for  a  year  and  three  quarters, 
"^  oust  was  after  eipotore  to  malaria,  bnt  the  patient  has,  for  a  year,  returned  to 
^  ^at  conditiona.  The  spasm  was  characteristic,  left-sided,  but  the  case  was 
*^^Qal  in  that  there  was  slightly  lessened  sensibility  in  the  second  division  of  the 
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disease  there  mast  be  an  intermediate  excitation  of  the  auditory 
nuclei.  The  susceptibility  of  the  nerve-cells  will  be  increased  by 
whatever  impairs  the  general  nutrition  of  the  nervous  system,  and 
hence  the  efEect  of  ill-health,  mental  disturbance,  and  the  like,  in 
making  the  sounds  louder,  can  be  understood.  Moreover,  the  Bjm- 
ptoms  of  many  cases  suggest  that,  even  when  tinnitus  is  ultimately 
due  to  changes  in  the  ear,  it  may  be  increased,  maintained,  and 
modified  in  character  by  derangement  of  the  function  of  the  auditory 
centres.  Their  continuous  activity  must  entail  secondary  changes  in 
their  nutrition  and  function,  which  may  well  proceed  to  independent 
co-operation,  especially  in  those  predisposed  to  disturbance  of  the 
nervous  system*  On  this  hypothesis  many  facts^  otherwise  obscure, 
become  dear. 

Stmptomb. — The  sounds  may  be  referred  to  one  or  both  ears,  or  to 
the  head,  either  behind  or  above  the  ear,  the  occiput  or  the  vertex. 
This  is  sometimes  called  "  tinnitus  capitis."  The  sounds  are  extremely 
various  in  character  and  intensity.  Slight  sounds  may  be  low-pitched* 
a  low  rumble  like  a  distant  waggon,  or  a  faint  murmur  such  as  may 
be  heard  when  a  shell  is  held  up  to  the  ear.  Louder  sounds  are 
rarely  low  in  tone.  They  may  be  humming,  hissing,  rushing,  or 
roaring  noises.  A  common  simile  is  that  of  an  engine  or  threshing 
machine,  or  the  hissing  of  a  kettle  or  a  gas  jet,  while  still  louder 
noises  are  compared  to  that  of  a  steam-engine  close  at  hand,  or  a 
waterfall,  or  to  a  room  full  of  machinery  in  motion.  Others  again, 
less  common,  are  like  the  sound  of  a  bell,  or  of  many  bells  jangling 
at  a  distance,  while  still  more  elaborate  sensations  may  resemble 
music  or  voices.  Definite  words  are  seldom  heard,  except  in  cases  of 
insanity  or  epilepsy. 

It  is  common  for  sounds  to  vary  at  different  times.  In  a  case  of 
bilateral  nerve-deafness,  a  continuous  loud  rushing  sound,  referred 
to  the  head,  would  sometimes  stop  for  a  few  minutes,  and  begin 
again  as  a  whistle,  to  pass  presently  into  its  usual  form.  With  the 
same  condition,  another  patient  described  four  sounds,  hisaiDg, 
whistling,  &c.,  which  were  sometimes  successive  and  sometimes 
seemed  all  to  be  heard  at  once. 

An  important  difference  in  the  more  simple  sounds  is  their  con- 
tinuity. Some  are  rhythmical,  and  then  are  usually  synchronoos 
with  the  pulse ;  others  are  continuous  and  unvarying.  The  signifi- 
cance of  the  synchronism  is  that  the  sound  is  due,  directly  or  indirectly, 
to  the  influence  of  arterial  pulsation,  but  its  ultimate  cause  may  be 
either  an  increase  of  this  pulsation  or  an  increased  sensitiveness  of 
the  nerve-structures.  Hence  the  sound  is  intermitting,  not  only  in 
aneurism,  but  in  anseniia,  and  also  in  many  diseases  of  the  middle 
ear,  and  in  some  labyrinthine  affections,  and  even  occasionally  in 
morbid  states  of  the  centre.*     Sounds  of  central  origin  are  generally 

*  That  iutermittent  sounds  inav  bt*  of  central  origin  is  certain,  from  the  &ctt  of 
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coolinnoQfl ;  but  coutinuous  souncU  are  also  often  due  to  ear  disease, 
l&bjr  rinthine  or  tjmpauic,  and  even  to  accumulations  of  wax  in  the 
me&Cui.    In  one  case  of  slight  bilateral  labyrinthine  deafness,  a  con- 
tinuous sound,  referred  to  the  vertex  (sometimes  like  distant  bells) 
was  acGompsitied,  when  the  patient  was  tired,  by  a  pulsating  sound 
in  one  ear.    In  another,  of  similar  character,  the  sound,  also  referred 
to  the  bead,  was  sometimes  a  continuous  hiss,  sometimes  a  pulsating 
noise.    Thus  this  feature  of  tinnitus  affords  little  help  in  the  dia- 
gnosis of  its  cause.     Elaborate  sounds  are  generally  of  central  origin. 
A.  lady»  for  twenty  years,  has  heard  the  sound  of  music ;  no  actual 
tune  can  ever  be  distinguished,  but  she  states  that  were  it  not  for  its 
persistence  the  sound  would  be  pleasant :  no  affection  of  the  ear  can 
be  discovered.    Auditory  hallucinatioDS  of  the  insane,  although  of 
eerebral  origin,  are  sometimes  determined  by  the  presence  of  ordinary 
tinnitus,  which  existed  before  the  onset  of  the  hallucinations.     The 
sounds  that  are  heard  in  epilepsy  may  be  simple  or  elaborate,  or  both. 
Thus,  before  severe  and  during  minor  attacks,  one  patient  heard  a 
noise  like  the  sea  waves  breaking,  and  with  this  a  distinct  sound  of 
the  Toices  of  friends ;  as  the  attack  was  passing  off  she  always  seemed 
to  hear  her  husband  telb'ng  her  not  to  be  alarmed,  even  when  he  was 
not  present.     The  aura  of  tinnitus  may  also  be  accompanied  by  com- 
plete  word-deafness,  a  complex  condition  comhining  inhibition  and 
discharge  (see  "  Epilepsy  *'). 

A.t  the  beginning  of  the  affection,  the  sound,  especially  if  slight  and 
^  a  familiar  character,  may  be  thought  to  have  an  actual  objective 
origii^  This  is  especially  the  case  when  the  sound  is  elaborate.  One 
I'^ient  sent  a  message  to  his  next  door  neighbour,  asking  that  a 
<^lock  might  be  moved,  the  loud  striking  of  which  annoyed  him ;  he 
^'^  Uo  idea  that  the  sound  was  subjective  until  informed  that  there 
^'^  not  a  striking  clock  in  his  neighbour's  house.  In  most  cases, 
however,  the  real  nature  of  the  sound  is  quickly  recognised.  The 
*^^nd  is  usually  referred  by  the  patient  to  the  ear ;  when  it  seems 
^  in  the  head  generally,  the  difference  depends  in  part  on  the 
■oudtieis  of  the  sound  and  partly  on  its  bilateral  character,  on  its 
'^^■^  and  also  on  conditions  we  do  not  yet  understand.  The  influ- 
^'^^  of  intensity  was  shown  by  one  patient  who  said  that  the  sound, 
**  ^  nile,  seemed  to  be  in  the  ears,  but  when  it  became  more  intense 
l^^^emed  to  be  within  the  skull.  The  effect  of  the  bilateral  character 
the  sound  on  its  apparent  seat  agrees  with  the  fact  that,  under 
^^tm^  circumstances,  a  sound  conveyed  simultaneously  to  both  ears 
j^  ^  double  tube  is  referred  to  some  region  in  the  middle  line  of  the 
*^^K  the  precise  locality  varying  in  different  persons.  But  sounds 
^^  x^ot  seldom  referred  to  the  head  when  there  is  nerve-deafness  on 

*^^P«y.    I  hmw  cbewhere  recorded  a  ease  in  which  part  of  the  aura  waa  an  inter- 
*^^^Vq!  hiMlng.  evidently  ajnehronoua  with  the  pulse,  and  succeeded  hj  two  hrij^ht 
vffikit,  which  ae«ned  to  sppniach  tho  patient  hy  jerks,  of  the  same  rhythm  a«  the 
F^^-^ling  eoonda  ('  EpiWptty,  ic.,'  p.  67). 
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one  side  only,  soTnetimes  to  some  part  of  the  hinder  half  of  the  head 
on  that  side,  rarely  to  the  vertex. 

Why  founds  should  ever  be  referred  to  the  head  may  seem  a  dif- 
ficult problem*  since  in  all  normal  stimulation  of  the  auditory  nerve 
the  cause  of  this  is  referred  to  an  external  source.  The  solution  of 
the  difficulty  is  perhaps  to  be  found  in  two  facts.  (1)  Vibrations 
that  reach  the  labyrinth  by  the  bones  of  the  skull  are  referred  to 
the  bone ;  this  agrees  with  the  fact  (see  p.  264)  that  the  vibrations 
reach  the  labyrinth  directly,  and  must  influence  the  nerve-endings  in 
a  special  manner,  differing  from  that  produced  by  vibrations  that  pass 
through  the  chain  of  bones  in  the  middle  ear.  It  is  easy  to  under- 
stand that,  in  labyrinthine  disease,  the  irregular  irritation  of  the 
nerve-endings  should  correspond  to  the  former  rather  than  to  the 
latter  form  of  excitation,  and  that  a  similar  irregular  excitation 
should  occur  in  the  cells  of  the  cerebral  structures  in  some  cases  of 
tinnitus  produced  in  them.  (2)  Many  of  the  sounds  conducted 
through  the  middle  ear  are  elaborate  in  character,  and  when  such 
subjective  sounds  occur  they  are  usually  referred  to  a  source  external 
to  the  body,  even  though  they  are  due  to  central  disturbance. 

The  sounds  may  vary  from  time  to  time  in  their  intensity.  Such 
variations  may  be  distinctly  dependeilt  On  the  general  health  of  the 
patient ;  the  sounds  may  lessen  or  even  cease  during  good  health,  and 
may  iucrease  when  neirous  tone  or  general  strength  is  lowered. 
Occasionally  tinnitus  is  slight  or  absent  at  certain  periods  of  the 
day,  or  absent  on  one  day  and  loud  on  another,  without  any  obvious 
cause  for  the  variation.  It  may  be  at  first  paroxysmal,  afterwards  con- 
tinuous. A  sudden  increase  is  occasioually  met  with,  and  in  some 
cases  attacks  of  labyrinthine  vertigo  are  heralded  by  increasing  inten- 
sity of  sound,  compared  even  to  the  whistle  of  a  swiftly  passing  train. 

The  effect  of  external  noises  may  be  to  increase  or  lessen  the  sub- 
jective sound.  Either  condition  may  be  met  with  in  labyrinthine 
disease.  In  one  such  case  the  tinnitus  always  ceased  with  still- 
ness and  was  excited  by  sounds ;  the  singing  in  church  (the  patient 
was  a  clergyman)  caused  distressing  noises.  But  it  is  more  common 
for  considerable  sounds  to  make  slight  tinnitus  inaudible  which  is 
always  perceived  when  there  is  no  noise,  and  hence  many  patients 
suffer  much  at  night.  Sounds  may  not  only  prevent  the  tinnitus 
being  noticed ;  they  may  actually  arrest  it.  In  one  patient  in  whom 
the  tinnitus  probably  had  its  source  in  the  auditory  nucleus,  it  was  at 
once  stopped  if  she  sounded  even  a  soft  musical  note  with  her  own 
voice.  The  tinnitus  came  on  every  evening,  and  lasted  twelve  hours ;  it 
was  a  continuous  loud  rushing  noise,  referred  to  the  head  between  the 
ear  and  occiput,  with  no  trace  of  deafness,  but  with  other  indications 
of  central  disturbance,  e.  g.  attacks  of  numbness  in  the  night  in  one 
thigh.  In  rare  instances,  loud  noises  increase  the  sound  and  slight 
ones  lessen  it,  as  in  a  case  of  bilateral  tinnitus  with  impaired  nerre* 
hearing  on  one  side  only. 
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Tbe  state  of  hearing  presents  four  conditions  in  these  cases.  (1) 
Ai  we  hare  seen,  nerre-deafness  is  common  on  one  or  both  sides.  It 
maj  be  one-sided  when  sounds  are  referred  to  both  ears ;  when  this 
deafness  exists,  the  morbid  process  that  irritates  the  auditory  nerve  also 
impairs  its  function,  or  hinders  the  passage  of  vibrations  through  the 
ear.  Id  some  cases  of  progressive  disease,  the  deafness  gradually 
iDcreases,  while  the  noises  become  less,  and  they  may  cease  altogether 
vlien  the  patient  is  entirely  deaf.  In  other  cases,  the  noises  continue 
in  spite  of  absolute  loss  of  hearing.  (2)  Hearing  may  be  perfectly 
nonnal  to  every  test.  (8)  The  tinnituB  seems  to  render  the  patient 
deaf  while  it  lasts,  as  we  have  just  seen.  This  is  chiefly  met  with  when 
tbe  sounds  are  paroxysmal  in  existence  or  intensity.  The  patient 
may  have  *'  to  strain  every  nerve  to  hear,"  and  in  rare  cases  there  is 
distinct  interference  with  the  action  of  the  auditory  centres.  In  one 
case,  the  paroxysms  coincided  with  darting  pain  through  the  base  of 
the sknU,  and  distinct  word-deafness;  words  were  heard  with  difficulty, 
>ad  their  meaning  could  not  be  mado  out.  There  was  no  evidence  of 
«tf  disease.  (4)  There  may  be  increased  sensitiveness,  hyperacusis, 
ttther  daring  attacks  of  tinnitus  or  persistent. 

A  sound  produced  in  an  intra-cranial  aneurism  (of  the  internal 
cufotid  or  vertebral)  may  be  heard  by  another  person  on  listening 
^Qgh  a  stethoscope  applied  to  the  skull.  In  extremely  rare  cases, 
'^Minds,  apparently  of  intra-aural  origin,  have  also  been  audible  on 
^Qsenltation,  as  in  the  case  of  a  boy,  eight  years  of  age  (observed  by 
^f^e*),  in  whom  an  aneurism  was  must  unlikely.  In  another  case,  a 
piilsating  sound,  resulting  from  some  effect  of  a  blow  two  weeks  before, 
^d  be  beard  eight  inches  from  the  patient.f 

The  sound  of  muscular  contraction  within  the  ear  has  a  p'^culiar 
Oratory  character,  and  is  probably  usually  produced  by  the  sUipe<lius 
'^^le,  possibly  sometimes  by  the  tensor  tympani.  The  former  is  sup- 
P^^  by  the  facial  nerve,  and  its  central  connections  are  related  to  those 
^^  the  orbicularis  palpebrarum,  so  that,  in  many  persons,  a  strong 
^traction  of  the  orbicularis  is  accompanied  by  this  peculiar  sound  in 
^^sar.  The  same  sound  may  accom|)any  facial  spasm  (see  p.  254). 
The  function  of  the  stapedius,  like  that  of  the  orbicularis,  is  to  guard 
^  sense-organ, — to  prevent  the  base  of  the  stapes  being  driven  too 
^  into  the  foramen  by  an  excessive  movement  of  the  membrana 
^paoL  The  tensor  tympani  may  have  been  involved  in  a  case  in 
thich  a  •*  fluttering *'  in  the  ear,  for  five  or  ten  minutes  at  a  time, 
^^(oinpanietl  attacks  of  pain  in  a  case  of  senile  degenenitive  neuralgia, 
^^licking  sounds  are  probably  due  to  the  action  of  the  muscles  con- 
^^^  with  the  Eustachian  tube.     These  also  are  sometimes  audible  bv 

* 

^^^er  person. {    In  one  case  clonic  spasm  of  the  levator  palati  gave 
''^^tosaeh  %  sound,  repeated  120  times  a  minute,  and  audible  twenty 

•  Greene, '  Trans.  American  Otolo^ical  Society,'  1878. 
t  Pootten,  •Monatsbl.  f.  Ohranheilk.,'  1878,  No.  i. 
{  BMker, « ZeitMhr.  f.  Ohrenbeilk.,'  xiv,  1885.  237. 

fou  n.  18 
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feet  from  tlie  patient.  It  ceased  only  during  sleep.*  As  already 
stated,  tinnitus  is  often  associated  with  neuralgia,  headache,  and 
various  manifestations  of  the  "nervous"  temperament.  The  last 
are  often  induced  by  the  affection,  which,  when  it  interferes  with 
sleep,  may  have  an  intensely  depressing  influence,  and  it  has 
been  known  more  than  once  to  induce  a  hopeless  sufferer  to  end  his 
life. 

DiAONOSis. — The  characters  of  the  tinnitus  thus  afford  little  hdp  in 
diagnosis,  except  that,  in  the  rare  cases  in  which  the  sound  is  elaborate 
it  is  almost  certainly  of  central  origin.  An  aneurism  is  probable  if 
the  sound  is  audible  on  auscultation,  and  certain  if  this  coincides  with 
the  symptoms  of  a  basal  tumour.  But  in  all  cases  the  chief  indication 
of  the  cause  of  tinnitus  is  afforded  by  associated  symptoms.  The 
most  important  of  these  is  deafness,  which  is  present  in  the  majority 
of  cases.  The  cause  of  the  deafness  is,  as  a  rule,  the  cause  of  the 
tinnitus.  The  position  and  nature  of  the  disease  inteifering  with 
hearing  must,  therefore,  be  ascertained  on  the  principles  already 
described.  If  must  be  remembered  that  disease  of  the  meatus  or 
middle  ear  can  only  cause  tinnitus  by  its  influence  on  the  labyrinth, 
either  by  increasing  the  labyrinthine  pressure  or  by  the  extension  of 
the  morbid  process.  If  there  is  evidence  of  disease,  not  of  the  middle 
ear  but  of  the  labyrinth  or  nerve-trunk,  we  can  only  distinguish 
between  these  by  associated  symptoms ;  if  they  are  absent  we  must  be 
guided  by  the  fact  that  disease  of  the  labyrinth  is  far  more  frequent, 
and  therefore  in  any  given  case  more  probable,  than  disease  of  the 
nerve,  and  that  this  is  especially  true  if  deafness  co-exists.  When 
tinnitus  is  due  to  organic  disease  of  the  centres,  other  definite  sym- 
ptoms are  rarely  absent,  and  indicate  its  seat  and  nature. 

But  the  questions  that  most  often  present  themselves  are — (1) 
whether  in  cases  of  labyrinthine  disease  the  auditory  centres  take  a 
share  in  producing  the  symptom ;  (2)  when  there  is  no  deafness, 
whether  the  symptom  is  wholly  central,  or  (8)  is  due  to  irritatioa 
of  the  nerve-endings  that  does  not  lessen  their  function.  The  last 
is  suggested  only  when  deafness  has  existed  at  a  previous  time,  the 
first  when  elaborate  sounds  concur  with  evidence  of  labyrinthiiia 
deafness.  The  recognition  of  primary  central  tinnitus  presents  the 
greatest  difficulties.  It  is  only  justified  when  there  is  no  impairmeot 
of  hearii^,  when  the  sounds  are  elaborate  in  character,  or  when 
simple  sounds,  referred  to  the  head,  occur  in  a  patient  who  saffers 
from  other  central  nerve  disturbances.  Instances  of  this  have  been 
already  mentioned  (as  the  case  of  neuralgic  tinnitus,  p.  278) ;  it  was 
probable  in  a  young  man  who  suffered  from  headache,  head-pressure^ 
and  varied  dyssBsthesia,  in  whom  the  sound  was  a  continuous  *^  hiss- 
ing "  and  occasional "  humming ''  or  ''  whistling,"  and  always 
to  the  head. 

•  Williams, '  Zcitscbr.  f.  Ohrenheilk.,'  xiii.  1884^  p. 
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P&oevons. — ^WiUi  the  exception  of  the  cases  in  which  the  noise  is 

due  to  removable  ear  disease  or  to  easily  remedied  constitutional  dis- 

turbsjioe,  the  prognosis  is  very  uncertain.     In  many  cases  the  noises 

persist  in  spito  of  all  treatment,  but  considerable  relief  is  sometimes 

obta^inecl,  and  the  symptom  is  removed  not  unfrequentlj  if  the  oondi* 

tioas   under  which  it  occurs  are  carefully  studied  and  treated. 


r.— The  first  element  is  the  treatment  of  any  discover- 
able morbid  process  on  which  tinnitus  may  depend,  directly  or 
remo-t^ly.  This  causal  treatment  comprehends,  first,  the  removal,  as 
far  &A  possible,  of  any  ear  disease  by  which  the  symptoms  may  have 
beeci  produced ;  and,  secondly,  the  treatment  of  any  general  condition 
with  ^^hich  it  may  be  connected,  directly  or  indirectly, — anaemia,  defec- 
tive xxer?e-power,  gout,  syphilis.  Tinnitus  in  gouty  persons  is  often 
lessoz^ed  by  alkalies  and  free  purgation.  In  all  cases  the  general 
healt,li  should  be  carefully  attended  to,  and  all  influences  that  increase 
the  cioise  should  be  avoided.  Those  who  sufEer  in  consequence  of 
habit, \3al  exposure  to  sounds  should  obtain  rest  in  a  quiet  place,  and 
proteot  themselves  by  obstructing  the  meatus.  If  such  causes  are 
Bot  discoverable,  or  such  treatment  fails,  the  symptom  itself  must  be 
^f^^^rd,  and  our  power  of  influencii^  it  is  unfortunately  very  sroalL 

Th.e  noise  is  sometimes  diminished  by  sedatives  that  lessen  nervous 

Activity  and  over-activity.     Of  these  bromide  has  more  influence  than 

AQJ  c>t;her  drug.     In  many  cases  its  effect  is  very  marked,  although  less 

than    on  the  giddiness  which  often  accompanies  the  noise.     It  should 

^  ST^^V'cn  in  scruple  doses  two  or  three  times  a  day.     Hydrobromic  acid 

hat  l.>«^en  recommended,  but  seems  to  have  no  advantage  over  bromide, 

mto  ^W'bich  it  must  be  converted  as  soon  as  it  enters  the  alkaline  blood, 

whilt>  its  acidity  interferes  with  its  administration  in  adequate  doses.* 

The  «*f[ect  of  bromide  is  sometimes  increased  by  the  addition,  to  each 

^<^»     of  tincture  of  belladonna  (nix)  or  tincture  of  Indian  hemp 

(H.ii  J  — v).    Morphia,  by  hypodermic  injection,  lessens  the  tinnitus  for 

a  tim^,  but  is  only  suitable  as  an  occasional  palliative  when  violent 

P^x^gms  occor.    No  other  sedative  has  an  appreciable  effect  on  the 


^^nter-irritation  is  unquestionably  useful.    A  blister  behind  the 

^  ^Cten  causes  the  sound  to  be  less  loud  for  a  week  or  ten  days  after 

^  application,  and  repeated  blisters  sometimes  produce  a  permanent 

£iniixution  in  the  intensity  of  tinnitus,  although  they  rarely  cause  it 

to  ce^se.    The  effect  is  manifest  in  cases  of  long  duration  as  well  as 

^  t\iofle  of  recent  origin,  and  cannot  therefore  be  ascribed  merely  to 

^^  iuQuence  on  inflammatory  processes. 

I^rugs  that  are  known  to  interfere  with  the  functions  of  the  internal 
tar  have  been  given  in  the  endeavour  to  alter  the  morbid  action,  and 
in  the  hope  that  the  disturbance  produced  may  be  antagonistic  to  that 

*  Tb«  di«e  of  the  tolation  of  hydrobromic  acid  usaally  pretcribed  it  20— dO 
aiiini.  Mid  thb  If  eqaal  oolj  to  3 — 8  grainc  of  bromide  of  pota««iaiu. 
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of  the  disease.  Tbe  only  evidence  of  such  an  influence  it  the  produc- 
tion of  deafness,  tinnitus,  and  vertigo.  These  are  sjmptomB  common 
to  morbid  processes  of  varied  character  and  seat.  Politzer  noted  long 
ago  that  subjective  noise  was  often  temporarily  reduced,  t  )gether  with 
hearing  power,  by  quinine.  Charcot  has  given  quinine  in  snfficient 
doses  to  produce  cinchonism,  and  found  that  in  some  cases,  when  the 
toxic  effect  had  passed  away,  the  noises  were  less.  I  have  tried  this 
and  also  salicylate  of  soda  (15  fs^ins  three  times  a  day)  in  the  same 
way»  and  have  found  the  iufluence  of  the  latter  more  distinct  than 
that  of  quinine.  Of  course  it  is  only  in  chronic  and  stationary  cases 
that  this  treatment  is  admissible,  since  these  drugs  cause  actual  hyper- 
8Bmia  of  the  labyrinth,  and  are  capable  of  increasing  acute  diaease.* 
Lucae  has  advocated  the  treatment  of  tinnitus  (especially  when  the 
sound  has  a  musical  character)  by  exposing  the  patient  daily  for  a 
short  or  long  time,  according  to  circumstances,  to  a  sound  of  the 
opposite  character  to  that  which  he  hears, — to  a  high  tone  if  the 
subjective  tone  is  low,  and  trice  verad.  He  employs  a  tuning-fork, 
acting  on  a  resonator  placed  in  the  meatus.f 


GLOSSOPHARYNGEAL  NERVE. 

The  origin  of  the  glosso-pharyngeal  nerve  is  described  at  p.  45.  It 
leaves  the  surface  of  the  medulla  near  the  highest  fibres  of  the 
pneumogastric,  and  is  ultimately  distributed  to  tbe  back  part  of  the 
tongue,  the  soft  palate,  tonsils,  upper  part  of  the  pharvnx  (mucous 
membrane  and  mu^^cles),  to  the  Eustachian  tube,  and  to  the  tympanio 
cavity.  The  connections  of  the  nerve  are  important.  The  tympanie 
nerve  of  Jacobson  (arising  from  the  enlargement  on  the  glosao* 
pharyngeal  termed  the  •'  petrosal  ganglion ")  forms,  with  the  sym- 
pathetic, the  tympanic  plexus  in  the  wall  of  the  middle  ear,  and  gii 
two  branches,  one  to  the  large  superficial  petrosal  neire  (froi 
Meckel's  ganglion  to  the  facial  nerve),  and  the  other  (the  smaliK. 
petrosal  nerve)  to  the  otic  ganglion.  Thus  the  glosso-pharyngeailS 
nerve  is  connected,  certainly  with  the  otic,  and  perhaps  also  with 


*  It  has  been  objected  that  this  treatment  if  bomcsopatble.     It  ii  not 
bomcBopathic  than  the  treatment  of  psoriasis  by  irritants,  or  tbe  administration 
alcohol  to  reduce  the  rapid  pulse  of  fever,  or  the  application  of  an  alum  lotion 
conjun(!tivitis,  or  the  treatment  of  the  constipation  of  colic  by  opium.    Besidei^ 
make  the  production  of  like  symptoms  a  systematic  gronnd  of  r^ectlon  of 
ment,  is  only  less  irrational  than  to  make  it  a  systematic  ground  for  tbe  adoption  €i/ 
treatment.    To  adopt  tbe  former  system  would  be  to  rerify  the  epithet  of  **alkH 
path,"  at  present  an  untrue  name,  invented  to  conceal,  by  a  factitious  contrast^  i 
greater  absurdity. 

t  The  method  has  been  praised  also  by  Barr,  *Brit.  Med.  Joom^'  1887,  ii»  464 
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at  tlis  ttgmeatain,  such  as  a  tiiinour  of  the  corpora  quadrigeniina  ;* 
(1)  hj  diaeaao  of  tbe  intorual  capsule  ;  it  is  then  associated  with  heini- 
anetthuia  and  iitipairoicat  of  the  other  special  senses ;  (e)  b;  disease 
of  tb«  cortex  iu  tbe  upper  part  of  the  opposite  temporo- sphenoidal 
idlie.  or  lb«  wli)t«  substance  witliin  it.t 

(5)  Lass  of  hearing  may  be  oE  functional  origin.  In  hysteria  it  is 
camioun  u  part  of  heniiamegthesia.  In  anceniia  there  may  be  some 
iotoE  hearing,  which  may  pass  away  when  the  general  health  is  tm- 
prored.  Conaiderablo  loss  of  blood  has  beea  followed  by  absolute 
dctiiicH,  ftaalogous  perhaps  to  tbe  bUddness  that  results  from  the 
SUBS  auw  i  after  death  no  morbid  condition  of  ear  or  nerve  has  been 
imanni. 

(6)  Lwtly,  slight  persistent  defect,  having  the  characters  of  "  nerve- 
detfans,"  is  soinctiriies  congenital,  and  may  occur  in  sevenil  members 
tftfunilj  vithout  traceable  cause.  Some  defect  of  articulation 
ai«  KcompaD7  it,  and  occiuionally  general  menial  backwardness. 
Tb*t«DdiUoa  probably  da [leuds  on  a  congeuital  local  defect  of  the 
IniSiiiid  may  be  regarded  as  allied  to  that  of  congenital  deaf-mutiem, 
«bich  it  fti)pan;iitly  analogous  in  nature  but  more  fievere  in  degree. 

SntrroMS- — Deafness,  the  inJicatioa  of  lessened  function  of  tbe 
tuiiiiory  nerves,  is  due  to  so  many  morbid  HlaU-sof  the  ear,  that  alone 
tiiOl  tittlu  value  as  an  iudicatiDn  of  an  affection  of  the  nerve.  For 
s  full  description  of  tbe  methods  of  exatainatioD  of  tbe  ear  the 
nodtt  is  referred  to  special  worlcs.J  Some  [toiuts  of  medical  inijort- 
■Momiy  be  here  mt-iitioned.  When  the  deafness  ia  due  to  ob^truc- 
■uBoflho  meatus,  or  lo  disease  of  the  middle  ear,  {,  «.  wbcneTer  there 
■■  in)«ired  coudnctiun  of  vibrations  to  the  internal  ear.  and  no  disease 
gfthe  lahyriuth  itse'f,  there  is  deafness  (o  vibrations  that  reucU  the 
■t)  tbruu^-h  the  air,  while  those  that  are  conducted  through  the  bones 
i^ttw  ikuU  cuu  BtiU  be  perceived.  A  vibrating  tuning-forV  held 
*l¥oiite  the  meatus  is  inaudible,  but  it  is  heard  at  once  if  placed  in 
*«tirt  with  tbe  bone  of  lb.'  skull.  Iti  eases  of  slighter  deafness,  in 
*ii«b  tko  tuning-fork  can  bo  heard  through  thu  air.  defect  of  con- 
utua  cui  be  demonstnitvd  iu  another  way.  Noruially,  as  the 
*i<itioiit  lessen,  they  can  be  heard  thiougb  the  air  longer  than 
IWogh  Ui«  bone ;  when  the  fork  in  contact  with  the  skull  ceases  to 

*  Ih  Aiplar  oa  "  LocaliHUoii." 

t  IWn«M  In  ths  left  car,  wllli  trft-tidi-d  lois  of  ■enuttiiiii,  wii»  prodoced  b;  ■ 
^*  rf  th*  right  bmnU)ibf  rs  in  s  cue  TKonled  bj  Btrttnipcll.  •  Near.  Ctntmlhl.,' 
•*  tt»  slw  BhvlErjr*!  MM.  fig.  IS.  p.  !3.  In  a  nuD  of  uveDtj-iiiiie  left- 
'^Imlatm,  aft«r  a  fill,  wu  found  t*  be  due  to  occliition  of  tbs  right  posterior 
'fi^tn^,  mith  Mifttiiing  of  tba  region  Riljucent  to  ibg  poiteriar  limb  of  the 
l^stfBjMn*.  Dm  cv  bring  normal  (K*um»inn.  ISSti), 

I  UmttlnUiMi  of  tkt  Fitctiwl  mcstim  ibould.  of  course,  oemt  be  Diolnsd,  nnd 
'  *f.  il  pi^Df .  meollon  iha  rrry  Br-«t  loiulitlitj  of  the  ophtbntmotcope  for  tlila 
B'rm.  A  Miws  iach  Inu  ibonld  be  hvld  over  ttie  ipMiilum,  nod  be  itl^htly  tilted 
l*rHr4«f  Iha  tataction.  Tbe  lena  eoncootntci  Ih«  light  on,  and  st  Iha  isme 
■npkni.     A  liglit  viilcauilo  ■i-wultim  MitwBt  beit 
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impossible  to  resist  tbe  conclusion  that  if  some  of  the  terminal  fibres 
of  the  glosso-pharjngeal  nerve  subserve  taste,  such  fibres  come  ulti- 
mately from  the  fifth  nerve.  Their  path  must  then  be  from  the  otie 
ganglion,  through  the  tympanic  plexus,  to  the  petrous  g^glion  of 
the  glosso-pharyngeal — a  circuitous  path,  but  scarcely  more  so  than 
that  which  the  taste-fibres  of  the  chorda  tympani  nndoubtedlj  take. 
This  view  is  supported  by  the  fact  that  taste  on  the  back  of  the 
tongue  may  be  lost  in  disease  of  the  middle  ear — a  fact  explicable  on 
no  other  hypothesis. 

The  nerve  may  be  diseased  by  any  of  the  intra-cranial  prooessee  that 
damage  the  nerve-roots — meningitis,  tumours,  Ao.,  and  its  motor  fibres 
participate  in  the  central  degenerations,  Ac.,  that  produce  labio-glossal 
paralysis.  It  is  probable  that  the  pharyngeal  symptoms  of  chronic 
and  acute  bulbar  paralysis  (labio-glosso-pharyngeal  paralysis)  are  due 
largely  to  interference  with  the  functions  of  this  nerve.  Of  the  sym- 
ptoms of  its  isolated  paralysis,  nothing  certain  is  known,  bat  it  is 
probable  that  the  upper  part  of  the  pharynx  is  rendered  insensitive 
and  weak,  so  that  deglutition  is  difiicult,  but  both  nerves  may  have 
to  be  damaged  for  the  production  of  these  symptoms. 


PNBUMOGASTRIO  AND  ACCESSORY  NBBVES. 

Of  all  the  cranial  nerves,  the  pneumogastrio  has  the  most  extensive 
distribution,  supplying  the  pharynx,  larynx,  lungs,  heart,  ossophagni^ 
and  stomach,  and  even,  in  part,  the  intestines  and  the  spleen.  In 
some  of  the  so-called  functional  diseases  of  the  oigans  which  it  sup- 
plies, its  action  is  conspicuously  deranged.  The  symptoms  of  its 
disease  are  thus  very  extensive,  and  it  will  be  well  first  to  describe 
them  generally,  and  afterwards  to  consider  in  detail  those  that  merits 
separate  description. 

Some  of  the  functions  subserved  by  the  trunk  of  the  pnenmogmstri^ 
depend  on  the  fibres  which  it  derives  from  the  spinal  accessory ;  bntr% 
is  convenient  to  consider  disease  of  these  fibres  in  connection  withtha^ 
of  the  root  of  the  pneumogastric,  and  to  describe  separately  the 
derangement  of  the  spinal  fibres  of  the  accessory  nerve  which  supply 
the  muscles  of  the  neck. 

The  pneumogastric,  it  will  be  remembered,  arises  from  the  side  of 
the  medulla,  between  the  glosso-pharyngeal  above,  and  the  spinil 
accessory  below  and  to  the  outer  side  of  the  hypoglossal.  Its  origin 
is  described  at  p.  45).  The  trunk  of  the  nerve,  after  receiving  fibiei 
from  the  spinal  accessory,  and  giving  off  some  small  branches  (of  which 
the  most  important  is  one  to  the  external  ear),  passes  down  the  ned; 
behind  and  in  the  same  sheath  with  the  carotid  artery,  enters  the 
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or  Berre,  because  simple  anchjlosis  of  the  stapes  will  reduce  bone 
oondnctioD,  although  no  disease  of  the  middle  ear  will  extinguish  it 
(lee  note  on  last  page).  But  during  the  degeDerative  period  of  life, 
after  fifty  or  sixty  years  of  age,  it  is  very  common  for  the  watch  not 
to  be  beard  through  the  bone,  although  there  is  no  other  evidence  of 
ifflpsired  function.  The  loss  apparently  depends  on  the  labyrinthine 
ebaoges  incidental  to  age  already  mentioned.  During  the  first  half 
of  life  it  is  rare  to  find  bone-deafness,  except  as  a  pathological  condi- 
tion, and  this  is  true  at  any  age  if  the  defect  exists  on  one  side  only. 
Eren  after  middle  life  a  bilateral  loss  is  of  significance  if  associated 
with  deafness  to  Galton's  whistle  through  the  air. 

Tbe  itate  of  hearing  through  the  bone  is  of  special  importance  to 
tbe  physician,  because  it  indicates  the  functional  state  of  the  internal 
car  and  nenre,  and  eliminates  the  morbid  states  of  the  conducting 
laedia,  the  meatus  and  tympanic  cavity.  It  is  assumed  that  the  vibra- 
tioni  pass  from  the  bone  directly  to  the  labyrinth  (see  note  on  pre- 
•rfing  page). 

Another  indication  of  impaired  function  of  the  nerve  is  an  altered 
cketrical  reaction,  first  ascertained  by  Brenner,  and  since  studied  by 
Krb,  Qradenigo,  and  others.  But  this  is  little  employed  in  diagnosis. 
^  attempt  to  obtain  it  often  causes  vertigo ;  a  current  of  mode- 
^  strength  (10 — 16  milliampires)  gives  a  reaction  only  in  a  small 
percentage  of  normal  individuals,  and  the  order  of  response  is  vari- 
^k;  moreover  an  alteration  occurs  in  morbid  states  of  the  middle  ear 
M  well  as  in  affections  of  the  nerve,  and  in  the  latter  is  sometimes 

We  have  no  means  of  distinguishing  between  disease  of  the  labyrinth 

^^  nerre  except  by  the  associated   symptoms.     In  each   case  the 

^^afness  is  the  same,  and  is  often  associated  with  symptoms  of  irrita- 

^on->8nbjective  sounds.    If  the  facial  nerve  is  paralysed,  and  there 

^  IK)  disease  of  the  middle  ear  or  bone,  we  may  feel  sure  that  the 

^crres  are  affected  at  the  base  of  the  brain  or  in  the  internal  meatus.* 

A.  hml  affection  is  also  probable  if  any  other  nerve  near  the  audi- 

^^  (u  tbe  sixth)  suffers  with  it.     In  some  instances  the  auditory 

^^•r?e  is  damaged  without  the  facial  at  the  base  of  the  brain  because 

^  resisting  power  of  the  portio  mollis  is  less  than  that  of  the  portio 

****.   This  is  especially  the  case  in  meningitis,  in  which  the  facial 

^^t  has  been  found  but  little  damaged,  while  the  auditory  was 

*^ned  and  infiltrated  with  the  products  of  inflammation  and  with 

^xtravasated  blood  (Gradenigo). 

.  *  It  vith  this  eombiiuition  of  sjmptomi,  there  it  also  disease  of  the  mitldle  ear, 
'^  ^  piobtble  that  the  facial  nerve  and  the  lab/rinth  are  affected  by  extension  of 
^^  from  the  tympanam,  but  this  diagnosis  is  not  certain,  as  a  case  reconied  bj 
°*^^vtis  shows.  In  ipite  of  disease  of  the  middle  ear,  the  deafness  and  facial 
^'^ytk  were  found  to  depend  on  a  tnbercnlar  tumour  sprin^ug  from  the  dara 
*^i  tod  compressing  the  tmnks  of  the  facial  and  auditory  nerre  ('  Beitrige  zur 
^  4is  Ohxea,'  1870). 
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deep-seated  tumours.  Id  such  operations  in  the  lower  part  of  the  neck 
it  is  often  also  difficult  to  avoid  injury  to  the  recurrent  larjngeaL  In 
excision  of  an  enlarged  thjroid,  both  recurrent  laryngeals  have  been 
repeatedly  divided,  from  the  time  of  Galen  down  to  the  present  day. 
Sarcomatous  and  other  tumours,  and  enlarged  glands,  may  couipresi 
or  iuTolve  the  nerve  In  almost  any  part  of  its  course ;  and  interference 
with  its  function  especially  occurs  from  such  disease  in  regions  limited 
by  rigid  structures,  as  in  the  upper  part  of  the  neck  near  the  8knll« 
and  in  the  upper  part  of  the  thorax.  Aneurisms  may  compress 
the  nerve  or  its  branches ;  the  recurrent  laryngeals  suffer  from  this 
disease  with  especial  frequency.  Other  causes  of  interference  with  the 
recurrent  laryngeals  are  described  in  the  section  on  paralysis  of  the 
larynx.  The  vagus  is,  in  rare  cases,  the  seat  of  neuromata.  Neuritis 
of  the  trunk  of  the  nerve,  due  to  cold,  is  supposed  to  be  an  occasional 
cause  of  symptoms  ;  such  cases  are  extremely  rare,  but  in  some  acute 
forms  of  multiple  neuritis  this  nerve  has  certainly  been  involTed* 
since  symptoms  of  its  derangement  are  occasionally  produced  by  toxic 
influences,  which  may  act  on  its  nucleus,  but  more  probably  produce 
neuritis.  The  vagus  may  thus  suffer  in  diphtheritic  paralysis,  in 
polyneuritis  due  to  cold,  septicasmia,  and  less  commonly  to  alcohoL 

Symptoms  due  to  paralysis  of  the  vagus  are  more  frequently  met 
with  than  those  which  result  from  its  irritation.  Occasionally  both 
are  combined.  Laryngeal  spasm  and  vomiting  are  the  irritative  sym- 
ptoms most  commonly  met  with,  but  occasionally  cardiac  inhibition 
occurs.  Czermak,  was  able  at  will  to  arrest  his  heart  for  a  few 
beats  by  pressing  a  small  tumour  of  the  neck  against  his  pneu- 
inogastric.  Concato  had  a  patient  in  whom  a  similar  inhibition  could 
be  caused  by  pressure  on  the  right  nerve.  The  increased  frequency  of 
pulse  which  corresponds  to  paralysis  of  the  vagus  has  been  several 
times  noted,  and  has  occasionally  been  associated  with  diminished 
frequency  of  respiration,  although  the  laryngeal  paralysis,  also  result- 
ing, has  usually  obscured  the  effect  on  the  respiratory  movements. 
£oux  tied  the  trunk  of  the  vagus  with  the  left  carotid ;  instantly 
respiration  was  arrested ;  the  pulse  was  also  retarded ;  although  the 
ligature  was  immediately  relaxed,  the  patient  died  in  half  an  hour. 
Robert  also  tied  the  nerve  with  the  carotid ;  the  patient,  who  was 
conscious,  immediately  called  out,  ''I  am  suffocated!"  and  his  voice 
became  hoarse;  he  recovered,  but  the  hoarseuess  continued  for  six 
months.  An  instructive  example  of  interference  with  the  functions  of 
the  vagus  has  been  recorded  by  Guttmann.  A  lad,  after  diphtheria^ 
presented  paralysis  of  the  palate  and  of  one  stemo-mastoid.  Ss  re- 
spirations quickly  l>ecame  reduced  to  twelve  per  minute,  and  were  very 
laboured,  while  his  pulse  rose  to  120,  and  he  died  in  a  few  hours.  Id 
many  other  cases  a  similar  change  in  the  pulse  and  respiration  has 
been  noted,  and  even  a  pulse-rate  of  160  —  200.  In  the  face  of  these 
observations,  and  of  experiments  on  animals,  it  is  not  easy  to  under- 
8t«and  a  fact  obsoTcd  by  Billroth,  who  excised  half  an  mch  of  one 
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for  t-he  most  part  that  of  tbe  morbid  procesB,  and  miiBt  be  condacted 
on  the  Mine  principles  as  that,  of  similar  lesioDs  in  the  other  cranial 
i)0rv«a.  tn  coses  of  acute  deafness,  counter-irritation,  as  hj  blisters, 
is  often  of  great  serrice,  and  even  in  chronic  cases  may  do  some  good. 
The  au.Jilorj  nerve  may  be  stimulated  by  electricity,  but  the  results 
obta.ined  by  most  of  those  who  have  employed  this  method  have  been 
tliglitaDd  disappointing. 


^■rh, 


AVDITORT  HTFEHfiSTHESIA. 


le  term  is  applied  to  an  increased  or  perverted  action  of  the  andi- 
torv  nerve  or  centres.  While  deafness  is  much  more  frequently  due 
t«  diseases  of  the  ear  than  to  morbid  states  of  the  nerve,  the  opposite 
ii  true  of  hypersBstliesia,  which  is  commonly  due  to  altered  nerve- 
hiution. 

(1)  TrM  Ayper»»(Ae»wt,  increased  keenness  of  hearing,  "  hyperaou- 
»•.*■  is  a  rare  morbid  state  in  which  sounds  are  heard  with  undue 
kfudoeas,  and  even  such  as  are  inaudible  to  other  persona  are  dis. 
Koctly  perceived.  It  occurs  chiefly  in  hysteria,  usually  in  association 
»ith  augmented  acuteness  of  other  senses,  and  ia  proliably,  in  suuh 
'^'lia,  of  central  origin.  It  has  also  been  obserred  at  the  onset  of 
^'Ute  cerebral  and  geneml  diseases,  and  may  co>eiist  with  tinnitus  as 
*  OoQwiqueucu  of  the  same  cause.  The  changes  that  give  rise  lo 
^ottluieoQs  sounds  may  increase  the  intensity  of  those  that  are  heard, 
**  cutaneous  hyperesthesia  occurs  in  neuralgia  and  superficial  tabetic 
P^io.  The  byperaousis  maj  be  very  marked  for  the  high  notes  of 
Alton's  whistle. 

Prom  true  hypersstbesia  we  must  diBtinguish  certain  forms  of 
■yp'-rscnsis  due  to  disorder  of  the  conducting  meehauism.  In  para. 
'fvis  of  the  stnpedius  muscle,  from  disease  of  the  facial  nerve,  low 
'"*t''«  may  be  heard  with  undue  loudness. 

(3)  Auditory  Dy»ir»lheiia,  "  Bt/iaouiit." — Sounds,  although  not 
■^*d  with  uiiilne  loudness,  cause  discomfort.  This  is  common  in 
^'•bral  affections,  functional  and  organic,  during  attacks  of  head- 
*^a«,  in  many  cases  of  meningitis,  £o.  The  pain  in  the  head  seems 
"*  *>•  intensified  by  the  noise.  There  is  no  evidence  that  irritation 
"t4»e  auditory  fibrrsever  produces  pain  directly.  Politier  has  indeed 
**^*-Jed  a  oise  of  labyrinthine  disease  in  whi.'h  chords  played  on  an 
^'^^jonium  caused  a  distiDct  sensation  of  pain,  while  single  notes  did 
^^  £  bnt  tbe  case  stands  alone,  and  it  is  probable  that  the  pain  was 
'"^^noed  in  some  indirect  manner. 

*'fc»e  Inmtmeut  of  these  forms  of  auditory  over-action  is  that  of  the 
^^'^^lid  state  with  which  they  are  counected,  and  tbe  nature  of  this  is 
^''*^lJj  obTioOB.  If  direct  treatment  is  needed,  full  doses  of  bromide 
^    VvtuMam  bare  most  influence  in  diminishing  the  morbid  escita> 
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Ibbitation  ov  thx  Auditobt  Nebtb;  Tinnitus  Aubium. 

Subjective  souuds  are  of  varied  character  and  still  more  varied 
origin.  Thej  constitute  a  common  ailment,  and  one  that  is  often  most 
distressing  and  intractable,  which  disturbs  the  whole  nervous  system* 
and  thus  tends  to  become  worse.  Its  frequency  is  not  surprising. 
When  we  consider,  on  the  one  hand,  how  exquisitely  sensitive  the  organ 
of  hearing  is,  how  slight  a  vibration  will  affect  it,  and,  on  the  other 
band,  the  facts  that  around,  and  even  within  it,  blood  is  in  constant 
and  muscle  in  frequent  motion,  and  that  all  parts  of  it  are  liable  to 
disease  of  various  nature,  the  marvel  is  rather  that  silence  is  habituaL 
It  has  indeed  been  thought,  with  reason,  that  the  apparent  silence  is 
due  to  cerebral  inattention,  and  not  to  peripheral  inactivity.  In  a 
quiet  room,  continuous  auditory  sensations  may  be  noticed,  of  which 
we  are  normally  unaware,  just  as  in  the  dark  the  field  of  vision  may 
be  found  full  of  moving  points  of  light,  or  sensations  may  be  per- 
ceived from  any  part  of  the  body. 

Almost  any  morbid  process  in  any  part  of  the  ear  may  cause  sub- 
jective sounds ;  they  may  result  also  from  sound- producing  processes 
in  and  about  a  normal  ear,  as  well  as  from  irritation  of  the  auditory 
nerve  and  centres  within  the  skull.  But  of  all  the  causes,  changes  in 
the  labyrinth  are  by  far  the  most  common ;  evidence  of  "  nerve- deaf- 
ness," mostly  due  to  changes  in  the  internal  ear,  are  distinct  in  four 
fifths  of  the  cases  which  come  under  the  physician's  notice.  The 
experience  of  aural  surgeons  seems  to  furnish  a  large  proportion  of 
cases  of  disease  of  the  middle  ear,  but  for  this  there  may  be  special 
reasons.  In  a  few  cases  the  symptoms  suggest  that  the  morbid  pro- 
cess is  wholly  in  the  auditory  centres,  the  nucleus  of  the  nerve  or 
cortical  structures. 

The  chief  predisposing  causes  are — (I)  those  that  lead  to  labyrin- 
thine disease,  among  which  gout  is  especially  frequent;  and  (2)  a 
neurotic  disposition,  which  probably  acts  by  rendering  the  nerve- 
elements  prone  to  generate  impulses  when  diseased,  and  by  disposing 
the  centres  to  intensify  these  impulses,  and  even  to  produce  them  in 
some  cases  of  central  origin.  Many  sufferers  have  been  liable  to 
neuralgia  (with  which  tinnitus  presents  analogies),  to  periodical 
headaches,  to  typical  migraine,  or  to  cephalic  sensations  of  various 
character.  The  8ym[>tom  is  very  rare  in  the  young ;  in  most  sufferers 
it  begins  after  middle  life,  and  it  is  common  in  the  old. 

The  more  direct  causes  may  be  thus  enumerated : — (1)  The  blood- 
currents  within  and  near  the  ear,  which  normally  give  rise  to  no  sound, 
may  be  so  changed  that  they  cease  to  be  noiseless.  In  anaemia, 
vibrations  occur  in  the  blood  with  undue  readiness,  and  a  pulsating 
murmur  may  be  heard,  probably  produced  in  the  carotid  artery.  A 
similar  murmur  may  also  arise  in  an  intra-cranial  aneurism.  Vaso- 
motor paralysis  of  the  labyrinthine  vessels  has  probably  been  the 
oause  of  a  subjective  sound  observed  in  a  case  of  disease  of  the  cervical 
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ifone,  pressiiig  on  the  vertebral  artery  along  which  ibe  sympathetic 
fibres  run.  A  similar  mechanism  may  have  been  effective  in  another 
case  in  which  there  was  enlargement  of  tbe  glands  of  the  neck  ad- 
jacent to  the  sympathetic ;  the  noise  ceased  wben  the  glands  became 
imall  *  Perhaps  dilatation  of  the  small  arteries  within  the  ear  may 
giye  rise  to  a  similar  sound,  and  if  tinnitus  is  ever,  as  is  asserted,  of 
reflex  origin,  it  may  be  tbns  produced.  Pulsating  sounds  are,  as  a  rale, 
arrested  or  lessened  by  compression  of  the  carotid  artery  in  the  neck. 

(2)  Tinnitus  may  attend  every  form  of  ear  disease — accumulation  of 
eenimea  or  growths  in  the  external  meatus;  inflammation  of  the  middle 
ear,  catarrhal,  plastic,  or  suppurative ;  spasmodic  contractions  of  the 
tjmpanic  muscles,  and  various  morbid  states  of  the  labyrinth.  The 
prei-ise  mechanism  by  which  the  sounds  are  produced  is  a  matter  of 
eoojectnre ;  vascular  congestion,  increased  labyrinthine  pressure,  and 
irritation  of  the  nerve-endings  or  tbe  structures  connected  with  them, 
kave  all  been  assumed,  and  may  all  be  operative  in  different  cases. 

(8)  Organic  changes  that  irritate  the  fibres  of  the  auditory  nerve  or 
ite  centres  may  cause  subjective  sensations  of  sound,  and  these  may 
tterefore  be  present  as  a  symptom  of  any  of  the  morbid  states  already 
mentioned  as  affecting  these  parts,  and  producing  loss  of  hearing, 
degeneration,  concretions,  &c. 

(4)  Lasting  tinnitus  sometimes  follows  a  fall  in  which  the  head 
M struck.  In  some  cases  there  are  signs  of  labyrinthine  deafness; 
occaiionally  there  is  hyperacusis  and  no  deafness. 

(5)  Intense  stimulation  of  tbe  auditory  nerve,  as  by  a  loud  railway 
vhistle,  has  been  known  to  set  up  a  lasting  subjective  sound,  but  by 
what  mechanism  is  unknown.  Habitual  exposure  to  sounds  may 
ciQie  tinnitus,  usually  slight  in  degree ;  musicians,  piano  tuners, 
^^^i,  Ac.,  are  said  to  suffer  occasionally  in  this  way. 

(^)  Subjective  sounds  are  certainly  sometimes  due  to  a  functional 

disturbance  of  tbe  auditory  centres,  and  probably  have  this  origin  in 

^s*^  in  which  we  cannot  feel  sure  of  the  fact.     In  migraine,  parox- 

J^"^  sounds  sometimes  occur,  although  they  are  a  rare  symptom. 

ooeh  Sounds  are  more  common  as  tbe  aura  of  an  epileptic  seizure ;  it 

^probable  that  they  are  due  to  disturbance  in  the  cortical  auditory 

^^^''^  since  organic  disease  in  this  position  may  cause  such  a  sound 

!?  ^  warning  of  a  convulsion.f    That  continuous  tinnitus  some- 

^^    results  from   central  functional  disturl>ance  is  suggested  by 

elaborate  character  of  tbe  sounds.      In  various  conditions  of 

.  ^Uj  exhaustion  and  excitability,  tinnitus  may  arise  without  im- 

^^'^^ut  of  hearing.     Of  the  pathology  of  these  cases  nothing  is 

T^^Xly  known,  but  it  is  probable  that  they  are  due  to  defective 

r^^ion  of  the  nerve-elements,  central  or  peripheral. 

^      ^^nit  be  remembered  that  tinnitus  is  perceived  in  consequence 

^  activity  »f  the  cortical  nerve-cells,  and  that  in  labyrinthine 

two  CMM  are  racorded  by  Brandeit, '  ZeiUch.  f .  Ohrenheilk.,'  xi,  1882,  p.  294. 
p.  M;  abo  "  Localitttion." 
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Laieral  erico-arytssnoid, — THe  fibres  pass  from  tlie  side  of  tbe  cricoid 
backwards  and  upwards  to  tbe  outer  process  of  tbe  arjrtaenoid  cartilage, 
and,  drawing  tbis  forwards,  move  tbe  FOcal  process  inwards  and  adduct 
tbe  cord.  It  is  tbe  cbief  adductor.  Isolated  paralysis  is  very  rare, 
but  would  cei-tainlj  lessen  considerably  tbe  power  of  adduction  ;  it  is 
probable  tbat  tbe  cord  could  still  be  brougbt  to  tbe  middle  line  by  tlie 
tbyro-arytsenoid, unless  tbcre  was  secondary  contracture  of  tbe  abductor. 

Arytenoid. — Tbis,  passing  between  tbe  arytsenoid  cartilages  bebind, 
draws  tbem  togetber  and  tbus  adducts.  In  isolated  palsy  tbe  vocal 
cords  are  brougbt  togetber,  except  bebind,  between  tbe  aryt^snoid  carti- 
lages, wbere  a  small  triangular  space  remains. 

FoBterior  crico-arytsBnoid. — ^Tbe  fibres  of  tbe  *'  posticus  **  muscle  pass 
from  tbe  posterior  surface  of  tbe  cricoid  cartilage  outwards,  upwards, 
and  ultimately  forwards,  over  tbe  edge  of  tbe  cricoid  cartilage  to  the 
muscular  process  of  tbe  ary  tasnoid  cartilage.  Tbey  draw  tbis  back  and 
tbe  Yocal  process  outwards,  and  tbus  abduct  tbe  cords  and  open  the 
glottis.  It  is  tbe  only  special  abductor,  and  is  tbus  a  muscle  of  great 
importance.  Wbenit  is  paralysed  alone,  abduction  is  impossible,  and 
tbe  vocal  cord  is  in  tbe  middle  line,  adducted  in  consequence  of  the 
unopposed  action  of  tbe  adductors. 

Tbus  tbe  vocal  cord  is  abducted  chiefly  by  one  muscle,  but  the 
widening  is  increased  by  tbe  separation  of  tbe  arytssnoid  cartilages 
themselves,  efifected  probably  by  tbe  simultaneous  action  of  tbe  poste- 
rior fibres  of  tbe  lateral  and  outer  fibres  of  tbe  posterior  crico-arytso- 
noids.  These  fibres  draw  the  arytsenoid  cartilage  downwards  and  out- 
wards on  its  convex  articular  surface.  Tbe  cord  is  adducted,  and  the 
glottis  closed,  by  several  muscles — by  tbe  lateral  crico-arytsBuoid  and 
tbe  outer  part  of  tbe  tbyro-arytsenoid,  which  rotate  tbe  cartilage,  and 
by  the  arytsenoids,  which  bring  tbe  cartilages  together.  Tbe  vocal 
cords  are  lengthened  and  made  tense  by  tbe  crico- thyroid,  shortened  by 
the  thyro-aryt«suoids,  and  made  either  lax  or  tense  in  parts,  according 
as  the  inner  fibres  of  this  muscle  are  inert  or  active. 

Tbe  umscles  must,  however,  act  in  very  complex  combinations.  The 
different  fibres  of  each  muscle  have  not  all  the  same  direction,  and 
cannut  have  tbe  same  action.  The  difference  may  even  be  snob -that 
some  fibres  of  one  muscle  may  have  an  effect  opposed  to  that  of  the 
rest,  if  they  act  alone  or  with  fibres  of  auotber  muscle.  This  is  illus- 
trated by  the  fact,  already  mentioned,  that  tbe  posterior  fibres  of  the 
lateral  crico-arytsenoideus,  acting  with  the  outer  fibres  of  the  poste- 
rior crico-arytsenoideus,  may  aid  in  abduction  by  drawing  the  arytssnoid 
cartilage  downwards.  On  the  other  band,  if  the  other  glottis-closers 
are  acting  powerfully,  tbe  highest  (horizontal)  fibres  of  tbe  posterior 
crico-arytsenoideus,  tbe  cbief  glottis-opener,  may  even  aid  closure  by 
helping  to  approximate  the  arytsenoid  cartilages.  If  tbe  action  may 
be  tbus  complex  in  simple  opening  and  closing  tbe  glottb,  how  mudi 
more  complex  must  it  be  in  the  delicate  and  varied  actions  by  which 
is  produced  the  infinite  variety  of  vocal  sounds  I 
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0!jkU8X8. — ^Pftraljses  of  the  larynx  fall  into  several  widelj  different 
cal^^gories,  whether  the  J  are  considered  in  reference  to  their  sjmptoms 
or  t^o  their  causes.     The  chief  causes  are — 

(J.)  Organic  disease  of  the  centres,  or  of  the  nerves  outside  the 
laz^iix.  According  to  the  seat  and  character  of  the  disease  the  palsy 
msLy  involve  one  or  another  group  of  muscles,  and  may  be  unilateral 
or  \>i lateral. 

(a)  A  rare  cause  is  disease  of  the  cortical  centre  for  the  larynx  in 
the    lowest  part  of  the  ascending  frontal  convolution  (Semon  and 
Horsley).    Such  disease,  to  be  effective,  must  be  bilateral,  because  the 
loss  of  function  of  one  centre  is  compensated  by  the  other;  ''pseudo< 
bulbar  paralysis  "  results  from  disease  on  both  sides,  with  the  sym- 
ptoms described  in  the  account  of  bulbar  paralysis.    Bilateral  disease 
of  the  conducting  tracts  in  the  hemispheres  is  equally  effective. 

(Jb)  The  most  frequent  central  cause  is  chronic  nuclear  degeneration, 
involving  the  cells  of  the  highest  part  of  the  spinal  accessory.    In  rare 
cues  the  lesion  is  acute  nuclear  softening.     In  either  case  the  sym- 
ptoms are  usually  associated  with  paralysis  of  the  tongue  and  lips,  as 
kbio-glosso-laryngeal  paralysis,"  chronic  or  acute ;  it  will  be  remem- 
\)ered  that  the  highest  part  of  the  spinal  accessory  and  the  hypo- 
g^oisal  nuclei  are  contiguous,  the  former  behind,  the  latter  in  front  of 
tLe  central  canal  of  the  cord.    Palsy  from  chronic  degeneration  is 
often  associated  with  wasting  in  other  muscles.     Degenerative  para- 
Wsif  of  the  larynx  occurs  sometimes  in  disseminated  sclerosis,  in 
general  paralysis  of  the  insane,  and  especially  in  locomotor  ataxy. 
After  diphtheria,  also,  the  larynx  may  be  paralysed,  in  consequence 
cf  central  changes  or  neuritis.     The  palsy  in  most  cases  is  bilateral, 
vtd  niually  abductor;  it  is  unilateral  only  in  rare  instances.     Some 
<^er  toxic  blood-states  have  a  similar  effect,  and  it  is  probably  by  this 
''^^luinifm  that  such  paralysis  occurs  in  *' acute  ascending  paralysis." 
(e)  Damage  to  the  roots  of  the  nerves  is  also  an  occasional  cause, 
*'""nonly  of  syphilitic  origin,  sometimes  the  result  of  an  aneurism  or 
^w  tiinple  tumour.     Paralysis  from  this  cause  is  usually  one-sided, 
^  often  affects  half  the  tongue  and  palate  as  well  as  the  vocal  cord. 
(4  The  long  course  of  the  nerve-trunks  ex(>oses  them  to  damage 
notnmany  morbid  processes  and  injuries,  wliicli  have  been  enumerated 
*  ^e  section  on  general  causation,  and  to  these  must  be  added  the 
**^**esof  multiple  neuritis,  in  which  the  laryngeal  nerves  are  occasion- 
^v  iiTolved,  early  or  late.     From  local  causes  the  superior  larvnpe:il 
^f^eis  in  general  (on  account  of  its  course)  less  liable  to  suffer  than 
^^^rrent.     Hfnce  disease  of  the  latter  is  the  most  frequent  cause 
•*  •Qcb  laryngeal  palsy.    Aneurism  of  the  vessels,  round  which  the 
^'^  turn,  frequently  compresses  them ;   and  the  left  suffers  from 
^'  canse  more  frequently  than  the  right,  on  account  of  its  course 
^^  the  aorta.     Other  causes  of  pressure  are  growths  and  enlarged 
t^iu  io  the  thorax,  cancer  of  the  oeso|>hsgu8,  and  enlargement  of 
^  thyroid.     Paralysis  has  been  met  with  in  some  cases  of  chrouio 
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lung  disease,  and  has  probably  been  produced  through  the  agency  o( 
enlargement  of  the  glands;  the  paralysis  has  been  unilateral  or 
bilateral.  In  all  these  cases,  except  disease  of  the  superior  laryngeal* 
many  muscles  are  of  necessity  paralysed,  although  the  resulting  sym- 
ptoms are  not  always  the  same. 

(2)  The  laryngeal  muscles  are  often  weakened  by  processes  that» 
involying  no  organic  change  in  nerve  or  centre,  and  passing  away  com- 
pletely in  many  instances,  are  termed  "functional."  The  morbid 
process  may  l)e  central  or  local  in  its  conspicuous  relations,  although 
we  cannot  affirm  that  these  always  indicate  correctly  the  seat 
of  the  morbid  process.  The  chief  central  causes  are  hysteria,  and 
the  nervous  weakness  that  attends  aneemia  and  follows  prostrating 
maladies.  The  local  causes  are  congestion  and  inflammation  ci 
the  mucous  membrane,  and  over- use  of  the  laryni,  especially  in  publie 
speaking.  We  cannot  altogether  separate  the  two  classes,  sinoe 
local  and  central  disturbance  may  coincide  in  cases  tbat  appear  to  be 
of  local  origin ;  hysterical  aphonia,  for  instance,  is  frequency  excited 
by  a  transient  laryngeal  catarrh.  Moreover  some  cases,  now  regarded 
as  functional,  are  probably  due  to  slight  forms  of  polyneuritis,  some 
toxic  causes  which  have  more  tendency  to  affect  this  than  other  nerves. 
Paralysis  of  the  larynx  has  also  been  thought  to  be  occasionally  reflei 
in  origin.  Thus  abduction-palsy,  necessii!ating  tracheotomy,  hat 
developed  without  traceable  cause  during  pregnancy,  and  has  passed 
away  after  delivery.* 

(3)  Paralysis  of  a  single  muscle  on  one  side  results  only  from 
local  disease  affecting  the  minute  branches  within  the  larynx. 
Laryngeal  growths,  cellulitis,  and  ulceration  of  the  cartilages  an 
occasional  causes ;  but  palsy  of  this  nature  is  not  common.  Cold  has 
been  supposed  to  excite  a  rheumatic  neuritis  of  these  branches,  but 
when  this  cause  is  effective  other  nerves  usually  suffer,  and  the  case 
comes  into  the  category  of  peripheral  polyneuritis. 

(4)  Lastly,  cases  of  laryngeal  |>alsy  are  sometimes  met  with  for 
which  no  adequate  or  probable  cause  can  be  discovered.  Such  cases 
wiU  doubtless  lessen  in  number  as  our  knowledge  increases* 

Symptoms. — The  larynx  is  the  organ  of  voice,  and  the  gate  of  the 
air-passages.     By  the  aid  of  the  laryngoscope  its  action  in  these  two 
functions  can  be  directly  observed.      The  evidence  of  paralysis  is 
correspondingly  threefold.     (1)  Voice  may  be  changed  or  lost ;  (2) 
the  entrance  of  air  in  respiration  may  be  impeded,  or  the  closure  <^ 
the  glottis  in  cough  may  be  impaired ;  (8)  the  defective  movement 
can  be,  in  part  at  least,  directly  observed.     The  phonic  and 
tory  functions  are  subserved  by  the  same  muscles  and  the 
nerves,  but  by  centres  that  no  doubt  differ  in  anatomical  connection 
if  not  in  position. 

I'he  vocal  cords  assume,  after  death,  a  position  of  slight  abdnctiofli 

*  Aysagner, '  L'Union  m^.,'  March  Slit,  1885. 
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from  the  middle  line, — &  little  nearer  t(%«tber  than  tltey  are  during 
ordinv/  breatbiag.  This  position  muat,  therefore,  be  regarded  u 
that  of  muscular  relaxation, — of  the  rest  that,  diiriitg  life,  they  may 
tfpnamMla,  but  nerer  actually  iitttun.  During  [ihooation  ihe  cordi 
u»  broi^ht  together  and  made  tenae ;  the  degree  of  approximation 
ud  tension  Tanes  according  to  the  note  produced.  In  breathing  the 
eordi  are  separated  during  inipiratioa,  the  extent  of  abduction  being 
proportioned  to  the  force  of  the  inspiration ;  during  expiration  thej 
in  brooght  a  little  nearer  together  tlian  the  cadaveric  position. 

Iftheieia  complete  paralysis  of  all  the  mnacleB,  or  (what  li  the 
eommoa  coodition)  of  all  except  the  crico-thyroids,  the  vocal  cords 
imme  the  cadaveric  position,  from  which  they  cannot  be  moved 
(Kg.  109).  Tbt;y  are  not  approximated  on  an  attempt  to  phonate, 
lordg  tbey  recede  on  deep  inspiration.  Hence  vocal  sounds  cannot 
Uprodnced.  In  deep  inspiration  the  cunvnt  of  air  may  bring  the 
wdi  a  little  Bearer  together  than  norma],  and  may  canse  slight 
Mridor.  Instead  of  the  natural  explosive  cough  there  is  only  a  sudden 
Mb  of  air  through  the  glottis.  If  only  ooe  cord  is  paralysed,  Uiia 
ud  ilone  is  motionless  in  the  "cadaveric  position  "  (Fig.  110),  the 
other  uorea  normally.  Some  pbonation  may  still  1m  possible,  because 
tie  ODsfFected  cord  may  be  over- add ucted  beyond  the  middle  line,  but 
t^  voice  is  low  pitched,  and  often  hoarse.  The  abduction  of  the 
ktlthj  cord  during  inspiration  prevents  stridor.  But,  unless  the 
pli;  is  alight,  the  glottis  cannot  be  closed  with  Buffici<>nt  firmness  to 
cBectu  explosive  cough.  Complete  paralysis  is  met  with  in  central 
diNiaa,  is  disease  of  the  trunk  of  the  ragus,  or  in  disease  of  the  re- 
Qinnt  laryngeal.  The  escape  of  the  crico- thyroid  in  the  latter  case 
^  Dot  materially  modi^  the  condition  of  tbe  larynx. 

ho.  100.  FlS.  Iia  IM.  111. 


Fte.  109.— ToUI  pain  of  both  cords.    CkdaTerio  peaitisa, 
TlO.  lia.— Similar  p^iT  of  left  Tocal  coid. 
Fm.  Ill— BIlatM*!  abaoctor  pMtljiU. 

u  other  caaes  of  paralysis,  instead  of  complete  Ion  of  movement 
*''■  the  cords  in  the  cadaveric  positioQ,  they  are  nearer  together  and 
^"M  be  abducted,  even  as  far  as  the  cadaveric  [>osition  (Fig.  111). 
"Vsube  brought  closer  together  in  jihonalion  and  cough,  and 
^■lA^  effort  ceases  they  recede  a  liltle,  but  the  normal  wide  reces- 
■WD  during  inspiration  does  not  take  place.  Ihia  indicates  pamlyiia 
■'thetbdactora,tliepo>teriur  crico-arvlsenoida.  The  slight  recession 
utt  Dtay  occur  is  doe  to  the  elasticity  of  the  attachments  of  the  corda 
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The  poeition  of  the  cords,  and  the  amount  of  recession,  depend  on  the 
duration  of  the  paralysis.  The  adductors,  unopposed,  undergo  secon- 
dary contracture,  and  with  this  the  glottis  becomes  permanently 
uarrower,  until  there  may  be  only,  at  widest,  a  narrow  chink  between 
the  cords.  The  tensors  are  still  active  as  well  as  the  adductors,  and 
hence  voice  is  little  affected.  The  cords  are  indeed  always  in  the 
position  for  phonation.  The  chief  symptom  is  the  effect  on  respira- 
tion.* The  normal  recession  of  the  cords  during  inspiration  does  not 
take  place,  and  they  are  even  brought  still  nearer  together  bj  the 
pressure  of  the  inrusbing  air.  Hence  inspiration  is  accompanied  by 
a  whistling  stridor,  often  very  loud ;  the  hindrance  to  the  entrance  of 
air  brings  into  action  tbe  extraordinary  muscles  of  respiration,  and 
inspiration  occupies  a  longer  time  than  normal.  On  account  of  the 
shape  of  tbe  glottis  expiration  is  unimpeded ;  the  current  of  air  even 
tends  to  separate  the  cords.  The  absence  of  any  affection  of  the  voioe 
often  causes  an  error  in  diagnosis,  and  the  obstruction  is  referred  to  the 
trachea.  But  the  symptoms  differ  from  this  in  the  absence  of 
expiratory  stridor,  and  the  movement  of  the  larynx  up  and  down 
during  breathing  is  greater  than  is  ever  seen  in  tracheal  stenosis. 
The  symptoms  are  indeed  so  characteristic  that  the  diagnosis  can  be 
made  with  certainty,  even  without  the  aid  of  the  laryngoscope,  and 
they  are  so  striking  that,  once  witnessed,  they  can  scarcely  be  mis- 
taken, and  can  never  be  forgotten.  The  urgent  dyspncea  and  loud 
stridor,  as  each  breath  is  drawn,  accompanied  as  they  maj  be  with 
lividity  of  the  face,  and  coldness  of  the  extremities,  are  alarming. 
The  danger  is  not  apparent  only  ;  the  slightest  catarrhal  swelling  of 
the  cords  suffices  to  occlude  the  narrowed  glottis,  and  prompt  laryn* 
g^tomy  alone  may  save  the  patient  from  death  by  suffocation.  This 
account  is  true,  however,  only  of  bilateral  palsy.  If  the  paralysis  is 
unilateral,  the  affected  cord  is  near  the  middle  line  and  motionless  ^ 
the  other  recedes  during  respiration,  sometimes  to  a  g^reater  degreo 
than  normal:  symptoms  are  slight,  and  may  even  be  absent.  Th^ 
recession  of  the  unaffected  cord  prevents  both  stridor  and  dyspnoea. 

This  paralysis  of  abduction  may  be  due  to  central  disease  or  to 
local  causes.     It  has  been  known  to  follow  a  simple  laryngeal  cataixla. 
In  some  cases  its  etiology  is  uncertain.    Both  posterior  muscles  hawv 
been  found  destroyed  by  degeneration  when  all  the  other  laryngeid 
muscles  were  healthy.     It  is  possible  that  these  obscure  cases  are  also 
of  central  or  toxsemic  origin.     But  a  similar  paralysis  of  abdaetioa 
may  be  produced  by  disease  of  the  recurrent  laryngeal,  although  this 
nerve  contains  fibres  for  tbe  adductors  as  well  as  the  abductois. 
Instead  of  the  cadaveric  position  of  the  cord,  and  tbe  complete  immo* 
bility  found  in  many  cases  of  disease  of  the  recurrent,  the  cord 

•  Hence  this  palsy  was  termed  by  Torek  "  respiratory  paraljds,'*  bm  difltingiiiM 
from  "phonio  paralysis,"  in  which  the  voice  is  affected,  whila  the  oonditioBlli 
which  both  functions  are  disturbed  have  been  termed  ''mixed  paralyaia.''  Wl 
«omewhat  loose  division  hardly  deserves  tbe  wide  adoption  it  hat  obtained. 
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neir  the  middle  line ;  further  adduction  is  still  possible,  but  there  is 
00  kbdoction,  and  if  both  nerres  are  affected  the  symptoms  above 
detcribed  are  present  in  characteristic  degree.  Much  ingenuity  has 
been  expended  in  attempting  to  explain  why  the  abductors  should 
raffer  chiefly  from  disease,  such  as  the  pressure  of  an  aneurism, 
which  presumably  affects  all  the  fibres  of  the  nerve.  Some  have 
roggested  that  the  adductors  must  be  supplied  also  by  the  superior 
kringeal — an  hypothesis  unsupported  by  anatomy.  It  has  also  been 
loggeited  that  the  fibres  for  the  abductors  may  be  superficial  in  the 
oene,  and  so  suffer  first,  or  have  some  mysterious  special  proclivity 
to  disease.  Others  have  remarked  that  the  abductors  suffer  most, 
jut  M  the  abductors  and  extensors  of  a  limb  suffer  more  in  hemi- 
plegia than  the  adductors  and  flexors — a  doubtful  analogy  which 
iffords  no  explanation.* 

The  fact  that  disease  of  the  recurrent  laryngeal,  affecting  all  fibres 

^psiently  equally,  may  influence  abduction  more  than  adduction, 

nnst  be  taken  in  connection  with  another  fact,  that  electrical  stimu- 

litioo  of  the  recurrent  nerve  causes  adduction  of  the  cord.    In  the 

temer  case  we  are  justified  in  presuming  that  all  the  muscles  supplied 

uder-act,  in  the  latter  case  it  is  certain  that  all  over-act ;  in  each 

cue  there  is  adduction.     It  is  probable  that  the  explanation  will  be 

found  in  the  relative  bulk  and  arrangement  of  the  two  sets  of  fibres. 

Ibe  adductors  are  more  numerous  than  the  abductors,  are  probably 

■oie  bulky,  are  certainly  more  varied  in  arrangement,  and  perhaps 

ict at  greater  mechanic^  advantage.     The  direction  of  the  fibres  of 

tbe  posterior  crico-ary tcenoids  seems  less  favorable  to  their  action  on 

the  arytenoid  cartilages  than  that  of  the  lateral  muscles,  and  when 

the  eords  are  adducted  the  relative  disadvantage  of  the  posterior 

■tiaclet  must  be  increased.     Thus  an  equal  reduction  of  absolute 

power  may  cause  a  far  greater  impairment  of  the  abductors  than  of 

tke  adductors.     Hence  it  is  better  to  speak  of  this  condition  as  an 

^painnent  or  loss  of  abduction,  rather  than  as  paralysis  of  the 

doctors.     The  adduction  palsy  with  narrow  glottis  probably  results 

QOQ  damage  to  the  recurrent  nerves,  which  is  incomplete  in  degree 

vthough  not  necessarily  partial  in  distribution.     The  complete  palsy 

^  cadaveric  position  of  the  glottis  is  the  consequence  of  complete 

P^'^lysis  of  the  nerve.     Thus  the  latter  has  been  observed  to  follow 

^former  as  the  disease  progressed  (Schech,  Bosenbach). 

It  has  been  suggested  (first  by  Biegel)  that  the  adduction  in  disease 

*  the  recarrent  might  be  the  result  of  secondary  contracture  in  the 
^posed  crioo-thyroid,  which,  as  a  tensor  and  elongator  of  the  cords. 
^t  tend  to  bring  the  cord  and  vocal  process  into  a  straight  line. 
.^  chief  difficulty  in  accepting  this  explanation  is  that  the  adduction 
^  Qot  invariable^  as  it  should  be  were  it  the  result  of  a  secondary  con- 
^'^'otare  of  the  unopposed  crico-thyroid.  Nevertheless  secondary  con- 
Qletoie  may  play  a  part  in  the  phenomena  of  some  cases.     If  the 

*  8m  Smuam,  'Arch,  of  LarjngoU'  1881 1  and  EosseU, '  Proc.  Koy.  Soc.,'  1892. 
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narrow  glottis  ever  persists  after  palsy  has  become  complete,  it  may 
be  from  secondary  contracture  and  shortening  of  the  adductors,  per^ 
petuated  by  tissue  changes  in  them.^ 

Disease  of  one  recurrent  nerve  usually  affects  only  the  corresponding 
Yocal  cord.  Paraiysis  of  both  cords,  when  produced  by  an  organie 
lesion,  is  generally  due  to  disease  of  both  recurrent  nerres  or  to 
central  changes.  But  three  cases  are  on  record  in  which  both  cords 
were  paralysed,  although  only  one  recurrent  nerve  was  found  to  be 
compressed  or  otherwise  diseased.f  In  two  cases  the  paralysis  was 
greater  on  the  side  of  the  lesion  than  ou  the  other.  The  paralysis 
of  the  opposite  cord  is  supposed  to  be  due  to  an  influence  on  the 
centre. 

Paralysis  of  abduction  also  occurs  in  hysteria,  although  rarely ;  il 
is  then  always  bilateral.  The  characteristic  symptoms  are  present^ 
inspiratory  stridor,  often  intense,  with  unimpaired  phonation.  Most 
recorded  cases  have  recovered,  but  the  inspiratory  dyspnoea  may  be 
alarming  in  its  intensity,  and  it  is  pn^bablo  that  death  has  occurred 
in  more  than  one  instance.  In  a  case  of  morphia  habit  and  hysteria} 
the  patient  suffered  from  loud  inspiratory  stridor,  absent  dmring 
expiration,  not  interfering  with  phonation,  and  due  to  abductor 
paralysis.  It  disappeared  entirely  while  the  patient  was  ander  tha 
influence  of  morphia,  but  reached  an  alarming  inteufdty  when 
morphia  had  been  withheld  for  twelve  hours,  the  stridor  being  andiUa 
all  over  the  house.  Amaurosis  and  some  mental  derangement  coincided 
with  the  stridor.  She  recovered  rapidly  under  treatment,  whidi 
consisted  in  a  modification  of  the  Weir-Mitchell  system,  the  gradual 
withdrawal  of  morphia,  and  the  hypodermic  injection  of  strychoixie. 
The  abductor  paralysis  has  been  mistaken  for  spasm,  on  account  of 
the  stridor  that  accompanies  it;  but  the  circumstances  that  expintioii 
is  noiseless  or  nearly  so,  and  speech  unaffected,  effectually  distinguish, 
it  from  sfjasm.  It  is  probable  that  many  cases  of  so-called 
spasm  of  the  glottis  have  been  really  abductor  palsy. 

In  adductor  paralysis  the  cords  are  apart  and  cannot  be  brongh 
together.  The  state  in  which  the  cords  are  in  the  cadaveric  positioi 
and  cannot  be  moved,  should  not  be  spoken  of  as  adductor  paralysi 
because,  although  the  adductors  are  paralysed,  all  the  other  muse! 
are  paralysed  also.  The  term  should  be  applied  only  to  the  cases  ai 
which  there  is  still  the  power  of  abduction  on  deep  inspiration,  butna^ 
power  of  bringing  the  cords  nearer  together  than  the  cadaveric  posi 
tion.    Thus  defined,  adductor  paralysis  is  rarely  due  to  organic  disea  m 

*  Wagner  attributes  the  cadaveric  position  to  the  crico-thyroid»  becftone  i^ 
a<(sumed  when  the  superior  laryngeal  nerve  is  divided  after  the  inferior  (' 
Arch./  Bd.  cxx.  p.  487, 1890). 

t  B&umler,  Johnson,  Soinmerbrodt.    The  case  of  Sommerbrodt  wa«  one  of 
matic  damage. 

X  Seen  with  Mr.  W.  L.  Winterbothann,  of  Bridgwater.    The  diagnotb  cf 
laryngeal  condition  was  afterwards  confirmed  by  Sir  Morell  Mackeuxis. 
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0f  the  Derres  or  centres.^  It  is  most  common  as  a  partial  pai*alysis ; 
the  cords  are  not  brought  together  in  phonation,  and  the  patient  is 
thenfore  Toiceless,  bat  thej  can  be  bronght  together  in  coughing. 
Hnoe  this  has  been  termed  'Aphonic  paralysis"  (Turck).  It  is 
oommon  in  hysteria,  in  which  it  causes  the  so-called  '*  hysterical 
tphoDia,"  and  it  results  also  from  OTor-use  of  the  voice  and  from  catar- 
rial  laryngitis.  It  is  also  said  sometimes  to  result  from  cold  without 
iiniigitis  (Bose).  In  hysterical  aphonia  the  patient  is  sometimes  able 
to  ling,  although  she  can  only  speak  in  a  whisper  (v.  Bruns). 

Another  form  of  partial  adductor  palsy  is  due  to  loss  of  power 
iitlieaijtsnoideus ;  the  result  is  defective  closure  of  the  posterior  part 
of  the  glottis  and  hoarseness  or  loss  of  voice.  Little  is  known  of  the 
■jnptoms  and  causes  of  paralysis  of  the  tensors  of  the  vocal  cords, 
beyond  the  fact  that  palsy  of  the  internal  fibres  of  the  thy  roary  tanoidens 
wuet  tbe  edge  of  the  cord  to  be  concave.  The  effect  on  the  voice  is 
BBiIir  to  that  of  the  preceding  palsy,  and  the  two  are  sometimes 
•aoeiated. 

fv  the  exact  diagnosis  of  these  laryngeal  palsies  an  examination 
^  netos  of  the  laryngoscope  is  essential.  But  it  may  be  useful  to 
^onptre  the  symptoms  presented  by  the  chief  forms  of  paralysis, 
*nwe  they  often  suggest  very  clearly  the  nature  of  the  affection. 
I>  the  following  table  the  symptoms  are  enumerated  in  the  first 
^tian,  the  condition  seen  with  the  laryngoscope  in  the  second, 
tti  the  form  of  paralysis  in  the  third.  The  inability  to  effect  an 
^ipkeife  cough  is  of  great  significance  as  evidence  of  a  palsy  of 
<*K^  origin,  in  the  absence,  of  course,  of  local  organic  disease, 
^tiie  lots  of  voice,  as  well  as  of  cough,  suggests  bilateral  palsy  of 
S^vvoorf^nio  nature,  but  without  loss  of  cough  it  indicates  unimpor- 
^  seduction  palsy.  Loss  of  cough  without  loss  of  voice  suggests 
P^ytii  of  one  cord.  Loud  inspiratory  stridor  without  loss  of  voice 
ibduction  paralysis. 


^  ^  dttp  iaiiHrmtion. 

^^  Wv.pitrhed  and  hoane ; 
^^Btgli;  stridor  fthi«iit  or 


^^l  BO  cough;  ttridorlBoih  oordt  moderately  abdneted  and Totnl bilateral 

motionleta.  i       paliy. 


One  cord  moderately  abducted  and 
motionlen,  the  other  movinf^  freely, 
and  even  beyond  the  mitidle  Une  in 
phonation. 

***  Ittii  changed;  coofrh  Both  cordi  near  together,  and  daring, 
***>!;  iatpirataon  dificuU  inspiration  not  separated,  but  eren 
*^  keg,  with  loud  stridor.  :  drawn  nearer  togvtner. 


Total 

uniliiteni 

palsy. 

Total 

abductor 

palsy. 


*  Xitftta,  ^BcrBiL  klin.  Wochenichrift,'  1869,  No9.  36  and  37.    The  same  faol 
^  Wn  uf  Illy  caipbasiied  hj  Dr.  Semon. '  Arch,  of  Laryngology,'  loc  dt. 
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Synptona. 

Signi. 

Iiedoa. 

Bymptomt  incondosiTe;  little 
affection  of  Toice  or  cough. 

No  voice;  perfect  congb;  no 
■tridor  or  dyspnasa* 

One  cord  near  the  middle  line,  not 
moTinf;  during  inepiration ;  the  other 
normal. 

Corda  normal  in  poeition  and  moving 
normally  in  reapiration,bat  not  brought 
together  on  an  attempt  at  phouation. 

Unilateral 

abductor 

palay. 

Adductor 
paltj. 

AnssitheBia  of  the  la/rynx  ia  rare.  It  results  from  disease  of  the 
superior  laryngeal  nerve,  or  the  roots  of  the  vagus ;  it  is  occasionally 
met  with  in  degenerations  of  the  medulla,  but  is  then  usually 
incomplete.  It  may  form  part  of  hemianesthesia  of  hysterical  or 
cerebral  origin.  In  the  latter  cases  reflex  action  is  unimpaired;  in 
disease  of  the  nerve  or  medulla  it  is  lost.  General  ansBstbesia  about 
the  entrance  to  the  larynx  is  said  to  have  been  met  with  in  hysterical 
aphonia. 


Bpabm  ov  the  Labtkz 

The  common  form  of  spasm  of  the  laryngeal  muscles  is  that  of  the 
adductors.  The  muscles  that  close  the  glottis  are  more  powerful  than 
those  that  0{)en  it,  no  doubt  because  firm  closure  is  necessary  for  the 
process  of  coughing,  and  in  order  to  fix  the  thorax  during  muscular 
effort.  Moreover  the  reflex  mechanism  is  connected  chiefly  with  the 
glottis-closers,  doubtless  to  protect  the  air-passages  from  foreign 
bodies,  or  to  aid  in  the  expulsion,  by  coughing,  of  any  irritant  sub- 
stances that  have  gained  an  entrance.  Hence  any  nerve  irritation, 
direct,  central,  or  reflex,  causes  closure ;  and  it  is  not  surprising  that 
spasm  accompanies  a  large  number  of  laryngeal  diseases,  varying  in 
its  prominence  according  to  the  irritative  nature  of  the  disease  and 
the  excitability  of  the  reflex  mechanism.  The  latter  is  far  more 
intense  in  children  than  in  adults,  and  hence  in  them  the  slightest 
laryngeal  catarrh  gives  rise  to  spasm.  Attacks  occur  especially  at 
night,  when  the  reflex  mechanism,  released  by  sleep  from  the  control 
of  the  higher  centres,  is  in  its  most  active  state.  Spasm  may  occur 
from  irritation,  not  only  of  the  suf)erior  laryngeal  nerve,  but  also  of 
the  vagus  below,  as  when  the  latter  is  compressed  bj  a  tumour  in  the 
upper  part  of  the  chest;  the  afferent  impression  is  due  to  irritation  of 
the  sensory  fibres  from  the  trachea.  Beflex  spasm  is  always  bilateraL 
Direct  spasm  from  irritation  of  one  recurrent  laryngeal  usually  in- 
volves only  one  vocal  cord,  but  in  a  few  cases  spasm,  so  excited,  has 
been  bilateral.  This  may  be  explained  either  by  the  irritation  of  some 
afferent  fibres,  or  (according  to  Krishaber)  bj  spasm  of  the  arytsduoi* 
deus,  which  is  a  bilateral  muscle. 

Simple  spasm  occurs  in  ricketj  children,  in  whom  the  nervous 


PKEUMOQASTKIO  NEBYE.  293 

system  18  in  a  condition  of  exceBsire  reflex  excitabilitj.     In  this  form, 
ir'bicb  is  termed  "  larjngismns  stridalns/'  the  yaso-motor  and  cardiac 
tres  of  the  medulla  are  also  deranged;  the  child  on  some  exciting 
se,  as  a  start,  a  peripheral  impression,  or  even  without  apparent 
,  suddenly  turns  pale,  is  unable  to  get  its  breath  for  a  fe\y 
nds,  and   then,  the  spasm  relaxing,  air  is  drawn  through  tbe 
•lo^lj  opening  glottis  with  a  crowing  noise.     Paroxysmal  attacks  of 
laryngeal  spasm  sometimes  occur  in  adults,  usuallj  in  the  night. 
Tl:iej  are  apparently  analogous  to  attacks  of  asthma,  the  spasm 
affecting  tbe  larjnx  instead  of  the  bronchial  tubes.     The  sufferer 
w&lces  up  with  a  feeling  of  suffocation,  intense  difficulty  of  breathing, 
9Sif\  loud  laryngeal  stridor,  which  after  a  few  minutes  passes  away. 
IHiring  the  spasm  the  distress  may  be  extreme,  the  patient  tears 
open  bis  clothes,  and  may  seem  at  the  point  of  death.     Such  occa- 
sional attacks  haye  been  known  to  recur  from  time  to  time  during 
ina.Qy  years.     They  haye  been  known  to  replace  attacks  of  migraine 
(Liveing),  and  are  occasionally  met  with  in  the  subjects  of  locomotor 
at^XT,  in  whom  they  haye  been  termed  **  laryngeal  crises  "  (see  yol.  i). 
7he  paroxysms  of  laryngismus  stridulus  probably  differ  only  in 
degree  from  the  general  conyulsions  i  hat  are  also  common  in  rickety 
children.     In  most  epileptic  convulsions  there  is  laryngeal  spasm, 
^^ich causes  the  initial  "epileptic  cry."     During  the  paroxysms  of 
^T^  rophobia  there  is  also  spasm  of  the  glottis. 

I^astly,  spasm  of  the  larynx  is  met  with  in  certain  general  neuroses, 
in  tetanj*  rarely,  in  hysteria  occasionally.  In  the  latter  it  may  occur 
in  {Paroxysmal  or  more  continuous  form.  The  paroxysmal  form  con- 
■titntes  one  variety  of  hysteroid  conyulsion.  Iu:>tances  of  this  are 
^^•cxibed  in  the  chapter  on  hysteria.  Tbe  continuous  form  is  yerj 
Ai>e.  There  is  stridor  with  inspiration  and  expiration,  the  voice  is 
f«el>le,  and  there  may  be  hysterical  rapid  breathing.  Tbe  diagnosis 
froui  hysterical  abduction-paralysis  rests  on  the  fact  that  the  stridor 
in  %pasm  accompanies  inspiration  as  well  as  expiration,  and  the  voice 
i*  lucre  altered  than  in  abduction*palsy,  in  which  also  the  loud 
^^i%t ling  inspiration  contrasts  with  tbe  almost  noiseless  expiration. 
^^  laryngeal  symptoms  usually  partake  of  the  character  of  the  other 
^i*txirbances  that  may  be  present ;  the  spasm  is  accompanied  by  other 
ip^«inodic  or  convulsive  symptoms ;  tbe  paralysis,  by  loss  of  power  or 
of  %^nubility.  It  is  probable  that  some  crises  of  supposed  spasm  have 
^t^  really  instances  of  abduction -paralysis. 

^  rare  condition  of  functional  spasm  has  been  described,t  in  which 

H'^^m  is  excited  by  attempts  to  speak.     It  is,  so  to  s})eak,  the  con- 

T«r%^  of  phonic  paralysis.     In  tbe  latter  tbe  cords  cannot  be  brougbt 

^''^ther  in   8p€»EJdng ;    in   the  functional  spasm  they  are   brougbt 

Vig^ther  too  forcibly.     Either  the  patient  cannot  speak  or  sjieaks  at 

&W  in  an  altered  yoice,  which  ceases  altogether  when  a  greater  effort 

•  KiDUn,  •  Monatiwrhr.  f.  Ohrenkr.,  Ac/  18S4. 

t  SdmiUler  (1876),  Schec  .  (1879),  Nothnagel  (1881),  Fritiche,  Jarmsx  (1880). 
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iH  made,  on  acooont  of  the  increased  spasm  that  the  effort  indaeet. 
Apart  from  attempts  to  speak  there  is  no  laryngeal  disturbance.  It 
has  been  termmed  *'  spastic  aphonia  "  or  "  phonic  laryngeal  spasm  " 
by  Schnitzler,  *'  spastic  dysphonia "  by  Schech,  and  **  co-ordinated 
laryngeal  spasm  "  by  Nothnagel,  because  he  obserred  it  to  accompany 
other  voluntary  movements  of  the  larynx  besides  those  of  speech, 
while  it  was  absent  in  all  inyoluntary  and  automatic  movements. 
The  spasm  may  be  attended  with  pain  in  the  larynx  and  even  in 
the  upper  part  of  the  thorax  (Jurasz).  The  affection  haa  been  com- 
pared to  writers*  cramp,  but  differs  from  this  in  its  general  etiological 
relations,  and  in  its  greater  amenability  to  treatment.  A  closer 
analogy  to  writers'  cramp  was  presented  by  a  case  recorded  by 
Gkrhardt,  in  which  the  patient  had  actually  suffered  from  writers' 
cramp,  and,  at  the  age  of  fifty,  learned  to  play  the  flute.  The  act  of 
blowing  the  flute  brought  on  laryngeal  spasm  and  an  unintended 
voice-sound,  accompanied  by  muscular  contractions  in  the  arm  and 
angle  of  the  mouth. 

Various  forms  of  cough  occur  as  isolated  symptoms,  but  scarcely 
come  into  the  province  of  this  book.  One  form,  however,  deserves 
special  mention,  the  barking  cough  which  occurs  in  boys  about  the 
time  of  puberty,  which  is  a  source  of  great  annoyance  to  the  friends 
of  the  patient.  It  is  generally  the  result  of  the  habit  of  masturba- 
tion, and  a  knowledge  of  this  enables  a  case  which  has  gone  on  for 
months  to  be  quickly  cured. 


PULMONABT  BrAWCHBS. 

The  influence  of  general  disturbance  of  the  pneumogastric  on  the 
respiratory  movements,  and  the  spasm  that  results  from  irritation  of 
the  afferent  pulmonary  nerres,  have  been  already  described.  The 
muscular  fibres  of  the  bronchi  are  supplied  by  this  nerve,  and  their 
paroxysmal  contraction  in  asthma  has  been  thought  to  be  produced 
through  its  agency.  It  has  also  been  asserted  that  the  plain  mnsen- 
lar  fibres  said  to  exist  in  the  pulmonary  tissue  are  supplied  by 
pneumogastric  (G-erlach),  and  their  contraction  has  been  aesunied 
explain  a  peculiar  form  of  emphysema  observed  in  a  case  of  oomp; 
sion  of  the  pneumogastric  (Tuczek)  ;  but  the  compression 
deep  breathing  of  a  costo-superior  type,  and  the  emphysema  ma^ 
have  been  merely  the  result  of  the  energetic  movement  consequent  os 
the  stimulation  of  the  respiratory  centre.  The  pneumogastric  m. 
commonly  believed  to  contain  vaso-motor  fibres  for  the  vessels  of  tl». 
lungs,  but  Brown* S^quard  and  Franck  have  separately  shown 
these  fibres  are  contained,  not  in  the  vagus,  but  in  the  sympatbetio. 
Yascular  lesions  of  the  lungs  have,  however,  been  observed  after 
section  of  the  vagus.  Michaelson  noted  rapid  congestion  and  hemor- 
rhage ;  it  is  possible  that  this  may  have  been  of  reflex  origin,  pro* 
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duoed  ihroQgb  the  agency  of  the  sympathetic.  But  in  man,  acute 
lesioni  of  the  pons  sometimes  cause  rapid  yascular  changes  in  the 
longs;  in  one  case  of  haemorrhage  into  the  pons,  fatal  in  two  hours, 
I  foond  intense  congestion  with  extravasation  into  the  left  lung,  and 
bemorrhages  in  the  left  extremity  of  the  stomach.  After  section  of 
the  fagus,  animals  die  from  chronic  pneumonia,  and  hence  the  vagus 
hia  been  supposed  to  be  a  trophic  nerve  for  the  lungs.  Such  changes 
bate  also  been  accounted  for  by  the  entrance  of  food  from  the 
pbaijnx  into  tbe  bronchi,  in  consequence  of  paralysis  of  the  oeso- 
pbagua  and  tbe  paralysis  of  the  larynx  (Traube,  Steiner).  All 
admit  that  tbis  is  one  cause  of  the  pulmonary  affection,  but  opinions 
differ  aa  to  the  extent  of  its  influence. 

It  is  i)osdible  that  the  curious  phenomena  of  hiccough  may  be 
eonnected  with  the  affections  of  this  nerve,  as  they  certainly  are  with 
tbe  Mapiratory  centre.  Other  paroxysmal  attacks  of  varied  and 
various  character  are  also  met  witb.  Tbus  a  man  aged  thirty -seven, 
whose  family  was  liable  to  asthma  in  the  last  generation,  suffered 
for  one  and  a  half  years,  at  intervals  of  four  days  to  a  week,  from 
pt^ar  attacks  lasting  from  twelve  to  twentj-four  hours,  and 
characterised  by  prostration,  weakness  of  the  limbs,  and  j>allor  of  the 
face  with  muscular  "  working  "  in  tbe  chest,  followed  by  a  copious 
low  of  saliva,  such  as  precedes  vomiting,  and  then  an  inten«»e  sense 
of  suffocation. 

CiLBDiAO  Branches. 


•• 


The  inhibitory  effect  of  irritation,  and  the  acceleration  of  the  heart' 
i^Qtbat  results  from  lessened  action  of  the  vagus,  have  been  before 
^udad  to.  Increased  frequency  has  been  several  times  observed 
ncase^of  local  disease  of  tbe  vagus  in  the  thorax,  compression  by 
■^iastinal  tumours,  Ac  In  a  case  of  phthisis,  for  instance,  in  which 
^  pulse  was  unduly  frequent  (130 — 148),  at  first  occasionally,  and 
*^^*nrardi  constantly,  Meixner  found  the  left  vagus  enclosed  in  a  mass 
^calarged  glanda  in  the  upper  opening  of  the  thorax.  The  vagus  is 
^  tbe  afferent  nerve  from  the  heart ;  and  although  we  are  normally 
**ooitteions  of  the  cardiac  action,  some  of  the  disordered  sensations 
^tiaease  are  apparently  produced  through  its  agency.  In  certain 
^^Sioal  attacks  the  heart's  action  is,  for  a  time,  arrested  or  retarded, 
^  in  a  few  cases  these  symptoms  have  been  found  associated  with 
^"S^disease  of  the  cardiac  plexus.  Thus  in  a  case  in  which,  during 
P^'^sms  of  intense  anginal  anguish,  the  heart's  action  was  arrested 
^  four  or  six  pulsations,  Heine  found  a  tumour  involving  the 
^**^  plexus.  In  a  case  recorded  by  Blandin,  anginal  attacks  were 
^'^^^eiited  with  a  small  tumour  of  the  vagus.  Pseudo-anginal  sym- 
V'^  have  lieen  supposed  to  be  associated  with  neuritis  of  one  vagus 
i^^fH.*  Farther,  there  are  afferent  fibres  from  tbe  heart,  inhibiting 
•  Stm  Obolentky,  *  Berlin,  kliii.  Wochenschr./  No.  52,  1889. 
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the  action  of  tbe  Taso-motor  centre,  and  these  are  probably  disturbed 
in  some  anginal  seizures. 

The  inhibitory  fibres  also  for  the  heart  seem  to  be  sometimes  stimu- 
lated from  the  centre,  6.  g,  by  toxic  blood-states  having  a  special 
influence  on  this  part.  But  they  are  occasionally  disordered  in  parox- 
ysms which  seem  to  be  related  to  those  of  migraine,  and  like  mi- 
graine, may  be  remotely  connected  with  inherited  gout,  which  is  a  po- 
tent cause  of  functional  nerve  derangement.^ 

After  disease  or  injury  of  the  vagus  the  heart  has  been  found  in  a 
state  of  fatty  degeneration,  and  hence  it  has  been  thought  that  the 
▼agus  contains  trophic  fibres  for  the  cardiac  substanoe. 

Oastbic  Bbaxchbs. 

The  branches  to  the  cesophagus  are  rarely  diseased  except  in  oases 
of  affection  of  the  nenre-truiik  or  of  the  centre.  In  very  rare  cases, 
such  disease  has  caused  difficulty  in  swallowing,  simulating  stricture. 
Spasm  of  the  oesophagus  is  far  more  frequent.  The  vagus  is  the 
sensory  nerve  for  the  stomach.  Its  fibres  are  very  sensitive  to  any 
local  irritation,  and  not  rarely  the  seat  of  spontaneous  neuralgia. 
Hunger  is  generally  believed  to  be  a  pneumogastric  sensation,  and 
complete  loss  of  the  sensations  of  hunger  and  thirst  was  noted  in  a 
case  of  softening  of  the  root  of  the  vagus  from  an  aneurism  of  the 
vertebral  artery  (Johnson).  Appetite,  however,  is  not  always  lost  in 
animals  when  the  pneumogastrics  have  been  divided  (Beid).  In  some 
cases  of  disease  of  the  nerve,  excessive  appetite  has  been  present.  This 
symptom,  for  instance,  was  noted  in  one  case,  in  conjunction  with 
dyspnoea,  noisy  breathing,  and  vomiting  of  unaltered  food;  post 
mortem  both  pneumogastrics  were  found  atrophied  (Swan).  In 
another  case  of  insatiable  appetite,  small  neuromata  were  found  on 
the  nerve.  It  is  possible  that  the  symptom  may  be  partly  the  result 
of  the  defective  digestion  of  food. 

The  pneumogastric  is  also  in  part  the  motor  nerve  of  the  stomach  ; 
after  its  section  the  contractions  of  the  organ  are  lessened,  although 
not  altogether  arrested.  Vomiting  is  probably  produced  through  its 
agency,  by  varied  reflex  and  central  irritation.  In  the  latter  case  (as 
in  meningitis)  the  vomiting  is  sometimes  extremely  rapid.  I  have 
known  paroxysmal  vomiting  to  result  from  the  intermitting  pressure 
of  a  tumour  on  the  vagus ;  and  Boinet,  having  exposed  the  vagus  in 
an  operation  in  the  neck,  noted  that  whenever  he  touched  the  nerve 
the  patient  vomited. 

•  A  woman,  in  the  course  of  five  yean,  had  lix  attacks,  in  which  there  was  a 
peculiar  cedematous  erjthema  in  (lie  region  supplied  by  the  first  division  of  the  fifth 
nerve  on  both  sides,  followed  by  prolonged  retardation  of  the  heart  down  to  22  and 
82  a  minute  for  weeks  together,  in  consequence  of  prolongation  of  the  systole. 
During  the  first  few  days  of  each  attack  the  temperature  was  raised  to  102*6^ 
There  was  a  family  history  of  gout,  and  the  patient  hud  formerly  suffered  from 
dibtinct  migiain*» 
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^6  Tagns  accelerates  the  contraction  of  the  intestines,  bat  no 
io  tcstinal  symptoms  have  been  observed  from  its  disease. 


Fboorosis. — The  prognosis  in  CTcry  case  depends  chiefly  upon  tbe 
DA. t. Tire  of  the  disease  that  interferes  with  tbe  f auction  of  the  nerve. 
It  ii  good  only  when  the  disturbance  is  not  due  to  organic  mischief. 
In^  the  diseases  in  which  the  local  symptoms  form  part  of  a  wider 
fiivictioDal  disturbance,  as  in  hysteria  and  multiple  neuritis,  the 
prognosis  is  described  in  the  account  of  those  diseases. 

IDiiOKOSis. — The  chief  symptoms  on  which  the  diagnosis  of  disease 
of  the  vagus,  in  any  given  case,  depends,  are  the  laryngeal  paralysis, 
i^t&rded  respiration,  accelerated  or  retarded  action  of  the  heart,  and 
voxniting.  The  diagnosis  of  the  seat  of  the  disease  rests  upon  the 
diatiibution  of  the  symptoms,  and  on  the  associated  disturbance.  It 
is  especially  important  to  remember  that  this  nerve  suffers  in  poly- 
neruritis.  Disease  of  the  trunk  of  the  vagus  is  much  less  common 
^l^^Ui  disease  of  its  branches  or  roots.  Paralysis  of  one  vocal  cord, 
for  instance,  is  almost  always  the  result  of  pressure,  either  on  the 
'0<2unrent  laryngeal  or  on  the  roots  of  the  spinal  accessory  at  the 
™^^nlhk  In  the  former  case  there  are  indications  of  disease  in  the 
thorax ;  in  the  latter,  other  nerves  suffer,  especially  the  hypoglossal. 
Bila.teral  paralysis  of  the  larynx,  if  considerable,  suggests  central 
disease — degeneration  of  the  nuclei  in  tbe  medulla ;  if  slight,  it  may 
^  of  local  origin  and  independent  of  a  lesion  of  the  nerve  itself,  as 
ID  the  case  of  the  "phonic"  adduction -palsy.  Disease  of  both 
'f^urrent  laiyngeals  is  very  rare,  but  it  must  b  •  ^euiembered  that 
^^*^ase  of  one  recurrent  has  been  known  to  influence  both  cords.  In 
'^'^^t  cases  of  pressure  on  tbe  nerve  the  compressing  disease  causes 
^'^^r  obtrusive  indications  of  its  presence  and  position,  the  chief 
^^^ption  being  deeply  seated  tumours  of  the  thorax. 


'sxAncsNT. — The  chief  element  in  treatment  is  to  remove  the 

dd  process  by  which  the  damage  to  tbe  nerve  is  produced ;  the 

*^^jurei  to  be  employed  must  vary  according  to  the  nature  of  the 

^'"^^^^ees,  and  have  been  already  fully  described  in  connection  with  the 

^^^^^r  canial  nerves.     The  frequency  with  which  a  lesion  of  the  nerve- 

^'^^^'^  is  due  to  syphilis  must  be  especially  remembered.     Central 

^^C^nerative  processes  are,  for  the  most  piirt,  l>eyond  the  influence 

^~^     ^rugs ;  their  treatment,  as  far  as  it  is  practicable,  is  described  in 

^    section  on  bulbar  paralysis. 

chief  division  of  the  pneumogastric  for  which  special  treatment 

^3r  be  necessary  is  that  for  tbe  larynx.     Tbe  causes   of  organic 

^^Xxiage  to  the  recurrent  nerves  are  generally  grave  progressive  diseases, 

^^^li  as  cancer  or  anearism,  beyond  the  efiet^tive  range  of  medicine  or 

t^tgery.    The  fact  that  scrofulous  enlan;ement  of  lymphatic  glands  is 

>xi  occasional  cause  of  compression  of  the  recurrent  nerves  should  bo 
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remembered ;  and  cod'-liyer  oil,  iodide  of  potassium^  and  usemc  sliould 
be  given  whenever  it  is  probable  or  even  possible  that  the  disease  is  of 
this  nature.     Moreover,  here  also  syphilis  may  be  at  work. 

In  paralysis  secondary  to  inflammation  of  the  larynx  or  to  cold,  the 
appropi-iate  treatment  for  the  laryngeal  disease  should  be  combined 
with  stimulating  applications  or  blisters  to  the  exterior  of  the  larynx. 
The  insufOation  of  strychnine  has  been  recommended,  but  the  amount 
absorbed  is  uncertain  and  variable,  and  dangerous  symptoms  have 
ensued.  It  is  probable  that  all  the  good  which  strychnia  can  accom« 
plish  is  to  be  obtained  from  its  adminiutration  by  the  stomach  or  the 
skin.  Hypodermic  injections  are  unquestionably  useful  in  laryngeal 
palsy ;  gr.  -^ — -^  of  the  nitrate  may  be  injected  daily.  It  is  of  espcKual 
value  in  hysterical  paralysis,  in  phonic  paralysis,  and  in  diphtheritic 
palsy. 

Electricity  has  been  used  in  various  ways.  (I)  One  electrode  haa 
been  introduced  into  the  larynx  and  placed  near  the  paralysed  muKile, 
with  the  guidance  of  the  laryngoscopic  mirror,  the  other  electrode  being 
placed  outside  the  larynx.  (2)  A  double  laryngeal  electrode  has  been 
used,  with  two  small  rheophores  close  together.  (3)  One  electrode 
has  been  placed  in  the  pharynx  at  the  back  of  the  larynx,  the  other 
outside.  (4)  Both  poles  have  been  placed  outside  the  larynx,  and  the 
current  passed  through  it.  The  intra-laiyngeal  application,  even  in 
the  most  skilful  hands,  is  not  pleasant  to  the  patient,  and  can  only  be 
borne  for  a  few  seconds  at  a  time.  The  percutaneous  method  is  pain- 
ful, although  far  less  so  than  the  other ;  a  stronger  current  can  be 
borne  and  for  a  longer  time,  and,  if  the  current  cannot  be  localised 
with  the  same  precision,  the  muscles  can  be  more  effectually  stimu- 
lated. The  positive  rheopbore  may  be  pressed  behind  the  jaw,  and 
the  negative  pressed  firmly  and  moved  down  the  side  of  the  lazynx 
and  trachea.  In  thin  persons  at  least,  the  superior  and  inferior 
nerves  may  be  thus  directly  stimulated.  Either  faradism  or  yoltaism 
may  be  applied  externally ;  in  organic  disease  of  the  nerve  the  latter 
only  will  influence  the  muscles.  But  the  value  of  electricity  in  organic 
disease  of  the  nerves  is  probably  not  great.  In  functional  palsy, 
phonic  paralysis,  and  the  like,  the  nerves  not  being  degenerated,  fara- 
dism can  be  employed,  and  is  often  distinctly  useful.  It  is  highly 
probable  that  the  chief  results  obtained  by  electricity  are  due  to  the 
stimulation  of  the  sensory  nerves,  and  to  the  indirect  influence  thi 
exerted  on  the  centres. 

In  the  gravest  form  of  laryngeal  palsy,  paralysis  of  the  postici,  th 
utility  of  electricity  is  practically  limited  to  hysterical  cases,  and  ev 
in  them  it  must  be  employed  with  some  caution.    The  se 
stimulation  of  the  postici  can  only  be  effected  by  the  intra-pharyn 
method,  the  electrode  being  placed  at  the  back  of  the  cartilage,  a  little 
on  one  side  of  the  middle  line.     Any  other  method  of  application^ 
will  btimulate  the  adductors  far  more  than  the  abductors,  and  so 
iiicreabe  the  perilous  constriction  of  the  glottis.     Even  the  intib- 
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pbar^ngeal  method  is  not  free  from  tliis  danger.     All  stimulatioa  of 
ibe  Bensoiy  nerves  has  a  reflex  action  chieflj  on  the  adductors,  bj 
Tirtme  of  the  central  reflex  mechanism  for  guarding  the  air-passages 
a^nst  the  entrance  of  foreign  bodies.     Hence  even  the  intra- pharyn- 
geal application  is  in  danger  of  doing  more  harm  indirectly  than  good 
directU. 

In  some  cases  of  phonic  paralysis,  careful  laryngeal   gymnastics 
have  been  found  of  service,  as  in  making  the  patient  utter  or  sing 
certain  simple  vowel  sounds  without  compbcating  articulation.     Treat- 
ment by  manipulation  of  the  larynx  was  proposed  some  years  ago 
^J  Oliver,*  and  has  been  found  useful  by  Gerhardt  and  others.     It 
^i^sts  in  pressing  firmly  with  the  thumb  and  forefinger  on  each 
'^de  of  the  thyroid  cartilage,  at  the  upper  and  hinder  part    During 
the  compression  the  patient  is  made  to  utter  a  simple  sound,  and  then 
^  often  able  to  speak,  at  first  in  a  weak,  and  afterwards  in  a  stronger 
▼<>iee.    Vocalisation  once  e£fe<^ted,the  patient  is  often  able  to  continue 
^  speak.     Laryngoscopic  examination  during  the  compression  shows 
ilu^t  the  manipulation  approximates  the  arytsenoid  cartilages  and  the 
v^K^  cords,  and  at  the  same  time  makes  them  tense.     The  treatment 
of   lijsterical  aphonia  is  described  in  the  chapter  on  that  disease. 

Xxi  the  treatment  of  laryngeal  epasm  the  most  important  thing  is  the 

lomoval  of  the  condition  on  which  it  depends,  by  the  treatment  of  any 

loc^  laryngeal  irritation  and  of  any  diathetic  state  which  exalts  the 

irritabiUty  of  the  central  nervous  sjstem.    Bromide  of  potassium  or 

^m^mooium  at  once  lessens  the  irritability,  and  cocaine  applied  as  a 

tpray  has  a  like  action,  but  these  are  in  most  instances  palliative  only. 

Unefal  aa  they  are  in  removing  spasm  for  a  time,  it  is  necessary  also 

^  fttreogthen  the  nerve-centres  by  tonics  in  order  to  prevent  a  recur- 

'^^lioe.    The  spasm  is  usually  removed  for  a  time  by  the  inhalation  of 

^^l^loroform,  and  often  by  nitrite  of  amyl.     Ten-grain  doses  of  chloral 

'^'^e  been  recommended  by  Johnson  as  a  substitute  for  chloroform, 

^^^^   chloral  iB»  at  a  rule,  inferior  to  bromide.     Spasm  due  to  local 

^^^^ngeal  irritation  is  often  relieved  by  a  necklet  of  ice ;  a  long  narrow 

^^^^  is  made  with  gutta-percha  tissue,  the  edges  being  stuck  together 

yT  ^eans  of  chloroform,  and  this  is  filled  with  small  pieces  of  ice  and 

^'^etd  round  the  neck. 


SPINAL   ACCESSORY   NEKVE. 

(SXTBBJTAL   PABT.) 

,  Of  the  two  parts  of  which  the  spinal  accessoiy  neiTe  consists,  the 

.^^oeisory  *'  part  (which  arises  from  the  medulla   oblongata,  and, 

y^^Hing  the  pueumogastric,  supplies  the  laryngeal  muscles)  }ias  been 

^t^^j  described.    The  '*  spinal  **  portion,  as  it  is  termed  from  its 

*  '  Amcrkaa  Joamal  of  Med.  Science/  April,  1870,  p.  305. 
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origin,  or  *'  external  portion,"  as  it  is  sometimes  called  from  its  distri- 
bution, is  yirtuallj  a  series  of  fibres  of  the  motor  cervical  neryes, 
that  have  the  unusual  course  of  ascending  to  the  cranial  cavity  and 
leaving  it  again  with  one  of  the  cranial  nerves  to  be  distributed  to 
the  cervical  muscles.  The  root-fibres  arise  from  the  middle  of  the 
lateral  column  of  the  cord,  but  the  fibres  pass  through  this,  and 
spring  from  the  nerve-cells  of  the  anterior  comu,  just  as  do  the  ante- 
rior roots  of  the  cervical  nerves.  As  the  fibres  have  the  same  origin 
as  the  motor  cervical  nerves,  so  thej  have  the  same  distribution — to 
two  cervical  muscles,  the  sterno-mastoid  and  trapezius,  which  are  sup- 
plied in  part  by  this  nerve  and  in  part  by  the  cervical  nerves.  The 
nerve  usually  perforates  the  sterno-mastoid,  and  supplies  this  muscle 
almost  entirely,  the  other  nerves  to  it  being  unimportant  branches 
from  the  second  and  third  cervical  pairs.  The  fibres  can  be  traced 
almost  down  to  the  lower  border  of  the  trapezius,  but  this  muscle 
receives  a  larger  supply  from  the  cervical  and  upper  dorsal  nerves. 
Only  paralysis  of  the  nerve  is  here  described.  The  muscles  supplied 
by  it  are  frequently  the  seat  of  spasm,  which  produces  the  condition 
known  as  "  torticollis."  But  the  spasm  often  passes  beyond  the 
distribution  of  this  nerve,  and  is  therefore  more  conveniently  con- 
sidered, in  connection  with  other  forms  of  spasm,  at  a  later  page. 

Causes. — The  nuclear  grey  matter  from  which  the  nerve  arises  may 
participate  in  central  degeneration,  causing  wasting  in  these  muscles, 
associated  with  more  extensive  muscular  atrophy  (see  vol.  i,  p.  488). 
The  nerve  may  be  damaged  in  the  neighbourhood  of  the  foramen 
magnum  by  local  meningitis  and  compression,  and  both  nerves  may  be 
thus  affected.  At  the  side  of  the  medulla,  moreover,  the  external  part 
may  suffer  with  the  hypoglossal,  and  with  the  fibres  for  the  larynx. 
Outside  the  skull  it  may  be  damaged  by  wounds,  by  deep-seated 
tumours,  by  caries  of  the  higher  cervical  vertebrae,  and  by  abscesses 
springing  from  the  cervical  glands,  and  sometimes,  although  rarely, 
by  rheumatic  neuritis. 

Stmptoms. — ^The  effect  of  disease  of  the  nerve  is  paralysis  of  the 
muscles  supplied  by  it.  If  the  trunk  of  the  nerve  is  diseased,  the 
sterno-mastoid  suffers  much  more  than  the  trapezius,  and  the  latter 
chiefly  in  its  higher  parts.  Wasting  almost  always  accompanies  the 
loss  of  power.  The  paralysis  of  the  sterno-mastoid  is  shown  by  an 
absence  of  the  normal  prominence  of  the  muscle  in  movements  of  the 
head,  and  by  defective  power  of  rotation  of  the  head  to  the  side  oppo- 
site to  the  paralysis.  Paralysis  of  one  sterno-mastoid  does  not  cause* 
any  deviation  of  the  head  when  at  rest,  but  such  deviation  may  arise 
from  secondary  contraction  of  the  unopposed  muscle  on  the  other  side. 
There  is  no  such  thing  as  a  pure  paralytic  torticollis. 

The  only  part  of  the  trapezius  that  is  completely  paralysed  by 
disease  of  the  spinal  accessory  nerve  is  the  highest  portion,  which 
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detoendf  from  the  occipital  bone  to  the  acromion.  Instead  of  the 
nearlj  straight  contour  which  this  muscle  gives  to  the  outer  side  of 
the  neck  in  the  normal  condition,  the  neck  presents  a  concaye  curve, 
and  the  difference  between  the  two  sides  is  brought  out  strongly  by  a 
deep  inspiration,  the  action  in  which  this  muscle  is  chiefly  employed. 
The  weakening  of  the  second  part  of  the  trapezius  allows  the  shoulder 
to  fall  a  little ;  the  scapula  recedes  from  the  spine,  and  is  rotated,  the 
lower  angle  inwacds,  in  consequence  of  the  unopposed  action  of  the 
rhomboido  and  the  levator  anguli  scapulffi.  Elevation  of  the  arm  is 
alio  im[>aired,  because  the  deltoid  has  lost  some  of  the  support  from 
which  it  acts.  But  the  middle  part  of  the  traptzius  is  never  com- 
pletely paralysed  from  disease  limited  to  the  accessory  nerve,  bj 
reason  of  the  additional  innervation  from  the  spinal  nerves. 

In  bilateral  paralysis  of  these  muscles  the  power  of  supporting  the 
head  in  the  upright  posture  is  impaired.  If  both  stemo- mastoids  are 
affected, the  head  tends  to  fall  backwards;  if  both  trapezii,  it  readily 
nnb  forwards,  bo  that  the  chin  rests  on  the  sternum.  Such  defective 
power  of  support  of  the  head  is  not  uncommon  in  children  in  conse- 
cpence  of  chronic  meningitis  about  the  foramen  magnum,  damaging 
hoth  spinal  accessory  nerves ;  and  it  is  conspicuous  in  many  cases  of 
progressife  muscular  atrophy  (vol.  i,  fig.  136).  In  recent  cases  of 
injury  to  the  nerve  the  muscles  present  the  churactoristic  reaction  of 
nerre  degeneration.  In  central  disease  the  reaction  varies,  as  it  does 
^where  in  progressive  muscular  atrophy. 

The  distribution  of  the  symptoms  differs  according  to  the  seat  of 

^disease.    When  this  is  in  the  central  grey  matter  otiier  muscles 

■**  always  involved,  and  the  distribution  of  the  paralysis  in  the  region 

^Hhe  spinal  accessory  varies  much.     As  a  rule,  the  highest  part  of 

^^  trapexiut  suffers  later  than  the  rest  of  the  muscle,  and  for  this 

'^^n  Duchenne  called  it  the  uIHmum  moriens.    But  this  rule  is  not 

^Hriable;  I  have  known  this  part  to  be  the  first  to  suffer.     In 

^ase  of  the  trunk  of  the  nerve  all  parts  are  involved.     Not  infre- 

^^'^mly  the  nerve  is  damaged,  by  local  disease  or  injury,  after  it  has 

'^••ed  through  the   stern o-mastoid,  and  then  this  muscle  escapes, 

*^^  the  trapezius  alone  suffers.     When  the  lesion  involves  the  intra- 

^'^^ial  part  of  the  nerve,  it  is  common  for  the  internal  or  accessory 

^^ion  to  be  likewise  affected,  and  there  is  then  paralysis  of  the  vocal 

*^  on  the  same  side.     If  the  lesion  is  within  the  mIcuU  the  hypo- 

^^^^sal  is  frequently  damaged  also,  and  sometimes  the  palate. 

^^liATMEHi. — The  treatment  of  paralysis  of  the  external  part  of  the 
•t*^tial  accessory  is,  first,  that  of  the  morbid  process  by  which  it  has 
^''^t)  damaged ;  and  secondly,  the  stimulation  of  the  paralysed  muscles 

^  electricity  for  the  purpose  of  maintaining  or  improving  their 
^^*ntion  during  the  recovery  of  the  nerve.     The  form  must  be  used 

^  %hicii  the  muscles  most  readily  respond. 
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HYPOGLOSSAL  NERVE. 

The  hypoglossal  nerve  is  the  motor  nerve  for  the  tongne,  for  the 
depressors  of  the  hjoid  bone,  and  for  some  of  the  elevators  (hjo- 
glossns  and  genio-hyoid)  ;  it  arises  from  the  mednlla  oblongata  beside 
the  olivary  body.  Its  origin  has  been  already  described  (p.  44).  The 
fibres  within  the  skull  are  close  to  those  of  the  spinal  accessory  and 
pueumogastric,  a  relation  that  is  resumed  for  a  short  distance  in  the 
upper  part  of  the  neck,  after  the  passage  of  the  nerve  through  a 
separate  foramen  in  the  occipital  bone.  The  nerve,  howerer,  soon 
leaves  its  deep  position  to  course  forward  to  its  distribution.  Its  most 
impoii;ant  connection  is  with  the  petrous  ganglion  of  the  pneumo- 
gastric,  and  with  the  loop  joining  the  first  two  cervical  nerves,  from 
which,  and  not  from  the  hypoglossal  nucleus,  the  fibres  are  apparently 
derived  which  supply  the  depressors  of  the  hyoid  bone  (Horsley  and 
Beevor), 

Paralysis. 

Causes. — (1)  Nuclear  diboase  which  is  usually  degeneration,  rarely 
sudden  softening  from  vascular  occlusion,  or  an  acute  process  from 
inflammation.  It  forms  part  of  bulbar  paralysis,  acute  and  chronic, 
and  has  occurred  in  rare  cases  of  locomotor  ataxy.  The  affection  is 
almost  always  bilateral,  the  two  nuclei  being  so  near  together  that 
even  an  acute  lesion  scarcely  ever  affects  one  only,  although  this  has 
been  observed  when  the  onset  was  sudden,*  and  very  rarely  in  chronic 
degeneration,  as  in  tabest  and  general  paralysis.  The  lips  and 
other  parts  almost  always  suffer  as  well.  (2)  Supra-nudear  disease, 
involving  the  motor  tract  anywhere  between  the  medulla  and  the 
lowest  part  of  the  ascending  frontal  convolution  or  the  root  of  the 
third  frontal, J  and  of  any  nature,  may  paralyse  the  tongue  on  "the 
opposite  side.  (3)  Infra- nuclear  disease:  (a)  within  the  medulla, 
the  root-fibres  are  occasionally  damaged  by  softening  or  bj  a  tumour, 
usually  in  association  with  the  contiguous  motor  tract  of  the  opposr-e 
limbs ;  (b)  outside  the  pons,  the  fibres  of  origin  are  damaged  by 
meningitis,  simple  or  syphilitic.§  and  by  growths.  In  thickening  <^ 
the  bones  of  the  skull  the  nerve  may  be  compressed  within  its  foraraen. 
In  its  course  outside  the  skull  the  nerve  is  occasionally  damaged  by 
deep-seated  tumours,  by  local  cellulitis,  by  mischief  communicated 

•  Hirt.  •  Berl.  kl.  Wochenschr.,'  1886,  No.  26. 

f  Raymond  and  Artaud,  *  Arch,  de  Phys./  No.  8,  1884.  The  degeneration  waa 
proved  pott  mortem.  Many  Bimihir  instances  of  tabttic  palsy  have  been  arnoe 
observed. 

X  Beneath  which  a  small  focus  of  softening  has  affected  the  tongue  onlj  (Edingcr, 
•  Dent.  med.  Wochenschr./  1886). 

I  A  good  example  of  damage  by  chronic  meningitis  is  recordad  by  Hajem  and 
Oiraudeau  ('  Kev.  do  U6d.,'  Murch,  18b3). 
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ijitem  18  in  a  condition  of  excessive  reflex  excitabilitj.  In  this  form, 
which  is  termed  "  laryngismus  stridulus,*'  the  yaso-motor  and  cardiac 
eentres  of  the  medulla  are  also  derauged ;  the  child  on  some  exciting 
CMse,  as  a  start,  a  peripheral  impression,  or  even  without  apparent 
eaue,  suddenly  turns  pale,  is  unable  to  get  its  breath  for  a  few 
MGonds,  and  then,  the  spasm  relaxing,  air  is  drawn  through  tbe 
•lowlj  opening  glottis  with  a  crowing  noise.  Paroxysmal  attacks  of 
laryngeal  spasm  sometimes  occur  in  adults,  usually  in  the  night. 
Thej  are  apparently  analogous  to  attacks  of  asthma,  the  spasm 
ifft^etiiLg  the  larynx  instead  of  the  bronchial  tubes.  The  sufferer 
wakes  up  with  a  feeling  of  suffocation,  intense  di£5culty  of  breathing, 
and  loud  laryngeal  stridor,  which  after  a  few  minutes  passes  away. 
During  the  spasm  the  distress  may  be  extreme,  the  patient  tears 
open  his  clothes,  and  may  seem  at  the  point  of  death.  Such  occa- 
sional  attacks  have  been  known  to  recur  from  time  to  time  during 
many  years.  They  have  been  known  to  replace  attacks  of  migraine 
(IdTeing),  and  are  occasionally  met  with  in  the  subjects  of  locomotor 
ataxy,  in  whom  they  have  been  termed  "  laryngeal  crises  **  (see  vol.  i). 

The  paroxysms  of  laryngismus  stridulus  probably  differ  only  in 
degree  from  the  general  convulsions  that  are  also  common  in  rickety 
children.  In  most  epileptic  convnlsions  there  is  laryngeal  spasm, 
which  causes  the  initial  **  epileptic  cry."  During  the  paroxysms  of 
hydrophobia  there  is  also  spasm  of  the  glottis. 

Lastly,  spasm  of  the  larynx  is  met  with  in  certain  general  neuroses, 
in  tetany*  rarely,  in  hysteria  occasionally.  In  the  latter  it  may  occur 
in  paroxysmal  or  moi*e  continuous  form.  The  paroxysmal  form  con- 
s&utes  one  variety  of  hysteroid  convulsion.  Instances  of  this  are 
described  in  the  chapter  on  hysteria.  Tbe  continuous  form  is  very 
law.  There  is  stridor  with  inspiration  and  expiration,  the  voice  is 
feeble,  and  there  may  be  hysterical  rapid  breathing.  Tbe  diagnosis 
from  hysterical  abduction-paralysis  rests  on  the  fact  that  the  stridor 
is  ipasni  accompanies  inspiration  as  well  as  expiration,  and  the  voice 
11  more  altered  than  in  abduction-palsy,  in  which  also  the  loud 
wliistling  inspiration  contrasts  with  the  almost  noiseless  expiration. 
The  laryngeal  symptoms  usually  partake  of  the  character  of  the  other 
disturbances  that  may  be  present ;  tbe  spasm  is  accompanied  by  other 
ipssmodic  or  convulsive  symptoms ;  tbe  paralysis,  by  loss  of  power  or 
of  lensibility.  It  is  probable  that  some  Ciises  of  supposed  spasm  have 
^>^  really  instances  of  abduction-paralysis. 

A  rare  condition  of  functional  spasm  has  been  described,t  in  which 
iptsm  is  excited  by  attempts  to  speak.  It  is,  so  to  speak,  the  con- 
verse of  phonic  paralysis.  In  tbe  latter  the  cords  cannot  be  brought 
together  in  speaking ;  in  the  functional  spasm  thoy  are  brought 
t<fe(her  too  forcibly.  Either  the  patient  cannot  speak  or  si>eaks  at 
first  in  ao  altered  voice,  which  ceases  altogether  when  a  greater  effort 

*  KmUa,  *  MonatMchr.  f.  Ohrenkr.,  Ac.,'  1884. 

t  SfdmiUler  (1875),  Scbec  .  (1879),  Nothnagel  (1881),  Friticbc,  Jurasz  (1880). 
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D1AOKO8I8. — The  position  of  the  lesion  is  indicated  by  the  a88o<aa- 
tions  of  the  paralysis.  If  the  disease  is  ia  the  motor  tract  aboTe  the 
nucleus  (pons,  crus,  or  hemisphere),  there  is  almost  always  hemiplegic 
weakness  on  the  side  of  the  paralysis  of  the  tongue.  In  disease  of 
the  nucleus  the  paralysis  is  commonly  bilateral,  is  associated  with 
paralysis  of  the  lips  and  throat,  and  there  is  usually  wasting.  Disease 
of  the  fibres  of  origin  witbiu  the  medulla  is  associated  with  paralysis 
of  the  opposite  limbs,  so  that  the  tongue  deviates  from  tbe  paralysed 
side.  When  the  disease  is  at  the  surface  of  the  medulla  the  paralysis 
is  commonly  unilateral,  and  is  associated  with  paralysis  of  the  cor* 
responding  half  of  the  palate  and  vocal  cord ;  and  this  is  also  true 
when  the  disease  is  outside  the  skull,  although  tbe  associated  palsy  is 
often  incomplete  and  irregular  (see  p.  285).  There  are  commonly 
other  indications  of  a  morbid  process  in  this  situation.  In  disease 
of  the  fibres  of  origin  within  or  outsi<1e  the  medulla  there  is  com- 
monly wasting.  The  diagnosis  of  the  patbological  cause  of  the 
])aralysis  rests  on  the  course  of  the  affection,  and  on  the  presence  of 
any  causal  and  associated  condition. 

Prognosis. — ^This  is  usually  unfavorable,  on  account  of  the  cha- 
racter of  tbe  disease,  which  damages  the  nerve  or  centre.  Even  in 
sypbilitic  cases  recovoiy  is  often  incomplete. 

Tebatment. — The  treatment  of  paralysis  of  the  hypoglossal  nerve 
is  that  of  tbe  causal  disease.  Tonics,  counter-irritation,  iodide  of 
potassium,  and  mercury,  with  occasionally  the  application  of  electricity 
to  the  tongue,  are  the  most  important  remedies  to  be  employed 
according  to  tbe  etiological  indication.  The  most  convenient  method 
i)f  applying  electricity  is  by  means  of  a  tongue  depressor  in  a  wooden 
handle,  the  blade  being  insubited  by  a  coating  of  sealing-wax  where  it 
comes  in  contact  with  the  lips. 


Spasm  of  tub  Tonqub. 

Tbe  tongue  participates  in  certain  forms  of  general  spasm,  such  as 
those  of  epilepsy  and  chorea.  Tbe  tongue-biting  in  epileptic  attacks 
is  due  to  the  organ  being  jerked  between  tbe  teeth  by  the  genio-glossiis» 
when  the  jaws  are  brought  togetber  by  tbe  spasm  in  the  masseters. 
Spasm  occurs  also  in  somo  forms  of  stuttering.  A  peculiar  affection, 
allied  to  stuttering,  in  wh'ch  an  attempt  to  speak  brought  on  spasm 
in  the  tongue  and  muscles  attached  to  the  hyoid  bone,  was  described 
by  Fleury*  under  the  name  **  aphthougia."  It  is  especially  excited  by 
emotion,  and  has  been  compared  to  writers*  cramo. 

*  Fleary,  '  Gaz.  hebd.,'  1865,  No.  16.  The  case  (in  a  man)  wai  oomplicafcd  hj 
convnUioni  and  other  indications  of  cerebral  disturbance.  It  is  possible  that  the 
symptoma  were  of  functional  origin,  as  similar  spasm  certainly  was  in  oaaes  (of 


HYPOGLOSSAL   NEBVE.  805 

^e  tongae  is  a  not  infrequent  seat  of  spasm  in  lijsteria,  in  which 
ycotrvtflion  may  occur  durinp^  paroxysmal  convulsive  attacks,  or  rarelj 
tdtbout  spasm  elsewhere.    More  frequent  in  this  disease  is  spasmodic 
deviation  of  the  tongue  when  it  is  put  out.    I  have  seen  this  as  an 
iiol&ted  symptom  in  a  child,  continuing  for  some  weeks,  and  also  in 
association  with  some  forms  of  hysterical  spasm  about  the  face.    Thus 
In  the  case  of  hysterical  ptosis,  shown  in  Fig.  102,  the  tongue  deviated 
to  the  left  on  protrusion,  and  continued  to  do  so  as  long  as  the  affec- 
tion of  the  eyelids  lasted.     In  another  case,  in  a  young  woman,  similar 
deviation  to  the  left  was  associated  with  persistent  tonic  spasm,  by 
which  the  left  angle  of  the  mouth  and  the  lower  lip  were  drawn  down- 
wards and  outward.     It  is  probable  that  some  other  cases  of  spasm 
of  the  tongue,  recorded  as  idiopathic,  were  due  to  the  same  disease. 
A  girl,*  aged  nine,  suffered  for  some  months  from  attacks,  recurring 
ererj  ten  minutes,  and  sometimes  during  sleep,  in  which  the  tongue 
was  protruded  in  tonic  spasm,  and  towards  the  end  of  the  attack  the 
tip  was  turned  upwards;  if  the  mouth  was  shut  at  the  time,  the 
toDgue  iras  firmly  pressed  against  the  teeth.    Her  own  explanation 
was  that  she  felt  an  irresistible  desire  to  protrude  the  tongue.    A 
joong  man,  during  two  years,  had  from  fifteen  to  thirty  attacks  daily 
of  cramp-like  protrusion  of  the  tongue,  accompanied  with  pain  in  the 
muscles  connecting  it  with  the  hyoid  bone.f    In  another  instance  of 
*  girl  suffering  from  peculiar  hallucinations,  whenever  the  tongue 
W  protruded  it  presented  very  rapid  movements  of  protrusion  and 
i<Btraction4     An  allied  condition  probably  caused  clonic  spasm  (also 
i&  the  stylo-  and  genio-hyoid)  which  existed  during  puerperal  melan- 
cholia.§ 

Spasm  in  the  tongue  seems  to  be  sometimes  caused  by  irritation  of 
^  fifth  nerve.  In  one  instance,  it  existed  during  each  paroxysm  of 
i^uralgia  in  the  lingual  nerve.  ||  In  another  case,  dental  caries  with 
^lution  of  the  gums  seemed  to  be  the  cause  of  attacks  of  spasm,  in 
^Uch  the  tongue  was  as  hard  as  a  piece  of  wood,  and  was  curved  up- 
^^ids,  with  the  tip  toward  the  i>alate.  The  spasm  afterwards  spread 
^  the  face,  neck,  and  arm,  and  ceased  on  the  removal  of  the  teeth.f 
paroxysmal  clonic  spasm  in  the  tongue  has  been  occasionally  met 
^^K  especially  as  a  functional  affection,  as  which  it  may  accompany 
uiaiUr  spasm  in  the  face,  or  may  occur  alone.  Constant  clonic  spasm 
on  One  side,  involving  also  the  stylo-glossus  and  genio-glossus,  coin- 
^^^^  with  puerperal  melancholia,  and  ceased  with  it,  in  one  recorded 

c^>^)  recorded  by  Panthel  (« Deai.  Elinik.,'  1855)  and  ValUn  {*  Gas.  Hebd.,* 
1»5.  Ko.  17). 

*  Dbchmann, '  Berl.  kl.  WochenMb.,'  1883,  No.  L 

t  Btrmwli. '  Acad,  di  Med.  di  Torino,'  liii.  1891. 

t  Krb^ '  Krmnk.  der  Peripb.  Nerv.,'  2  Aufl.,  1876.  p.  2M. 

f  SepdU,  •  RiT.  8per.,'  1886. 

I  RoflBbog, '  Lebrbncb,'  3  Anf.,  1857,  p.  388. 
T  JliUbdl. '  M«d.-Cbir.  Traos.,'  vol.  iv,  p.  75. 
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case.*  More  fiequentlj  the  spasm  lias  been  paroxysmal,  and  bas 
accompanied  facial  spasm  (q.  v.).  A  man,  aged  thirty -three,  was 
liable  to  attacks  of  protrusion  of  the  tong:ae,  which  was  poshed  out 
forty  or  fifty  times  a  minute.  Each  attack  was  preceded  and  accom- 
panied by  peculiar  sensations  in  the  left  side  of  the  tongue  and 
adjacent  gums.  The  spasm  seemed  to  be  greatest  in  the  left  half  of 
the  tongue,  and  it  spread  to  the  left  side  of  the  faoe,  where  there 
was  slight  loss  of  power.  Mastication  excited  the  spasm ;  speaking 
did  not.  Bemak,  who  recorded  the  case,t  thought  the  spaRm  was 
ptobably  of  cortical  origin,  and  the  contiguity  of  the  facial  and 
lingual  centres  gives  support  to  the  opinion.  The  attacks  ceased 
under  iodide  of  potassium  and  electrical  treatment.  Somewhat 
sinjilar  paroxysms  of  clonic  spasm  were  limited  to  the  tongue  in  a  case 
described  by  Berger4  A  sense  of  tension  in  the  organ  preceded 
each  attack,  which  lasted  one  or  two  minutes.  The  attacks  occun^d 
during  sleep  as  well  as  by  day,  and  continued  during  a  year  and  a 
half.  The  patient  was  a  woman  aged  twenty-eighb ;  she  was  ansDmic, 
and  recovered  when  treated  with  iron  and  change  of  air.  In  another 
case  a  man,  aged  forty,  had  suffered  for  two  years  from  attacks  in 
which  the  tongue  was  pushed  out  and  drawn  back  more  deliberately. 
The  intervals  between  the  attacks  varied  from  a  few  hours  to  several 
weeks.§ 

It  seems  clear,  from  these  meagp*e  facts,  that  spasm  in  the  tongue  is 
generally  paroxysmal,  and  dependent  on  functional  states  of  the 
lu'ivous  system  that  are  removable  by  tonic  treatment.  It  thus 
differs  essentially  from  spasm  in  the  faoe  and  neck. 

Lingual  DyssBsihesia  is  also  met  with,  sometimes  as  an  obstinate  and 
obtrusive  malady,  giving  rise  to  the  impression  that  the  patient  has 
organic  disease  of  the  organ,  especially  cancer.  But  the  symptom  is 
allied  to  neuralgia,  in  connection  with  which  it  is  described. 


Pabalybis  or  ths  Palatb. 

The  movement  of  the  palate  that  is  of  chief  medical  importance  is 
its  elevation,  which  is  best  seen  when  the  patient  utters  a  long  "  Ah  ;*' 
the  base  of  the  palate  is  then  drawn  up,  so  that  a  depression  is  formed 
im  the  middle  line  of  the  upper  half  of  the  palate.  It  is  probable 
that  this  movement  is  produced  chi<  fly  by  the  levators,  each  of  which 
spreads  out  towards  the  middle  line,  and  there  blends  with  its  fellow. 
If  this  movement  is  lost  on  one  side,  when  the  patient  utters  the  sound 
the  middle  of  the  soft  palate  is  drawn  a  little  towards  the  unaffected 
side,  and  a  depression  is  formed  on  this  side  of  the  middle  line, 

•  Sepelli.  •  Riv.  Sper.  di  Fren.,'  1886. 
t  <  Berl.  klin.  Wochenichr./  1883,  No.  $4 
t  *  Neur.  CentralbL/  1882,  p.  49. 
I  Ibid. 
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iastead  of  in  tbe  middle  line  itself.  The  difference  between  the  height 
of  the  edge  of  the  palate  on  each  side,  at  rest,  is  of  little  significance, 
since  a  difference  is  very  common  iu  health  :  loss  of  action  of  one  side  of 
tbe  azygos  uvulffi  is  also  seldom  to  be  recognised  in  cases  of  unques- 
tionable paralysis  of  the  palate.  In  bilateral  palsj,  however,  the 
palate  hang^  lower  than  normal,  and  the  uvula  is  long  and  flaccid. 
The  effect  of  palsy  of  the  palate  is  to  permit  the  regurgitation  of 
lic^uids  from  the  tbroat  into  tbe  nose,  and  to  interfere  with  speech  bj 
canting  a  persistent  nasal  resonance,  and  by  preventing  the  compres- 
noxi  of  air  necessary  for  the  articulation  of  the  explosive  labial  con- 
•oxiants.  Paralysis  of  one  side  of  the  palate  does  not  usually  cause 
■T^Yuptoms,  and  is  only  discovered  by  an  examination  of  the  throat. 

^de  origin  of  the  nerve  supply  to  the  palate  is  one  of  the  most 
obscure  questions  connected  with  the  anatomy  of  the  cranial  nerves. 
Tli«  levator  palati  and  azygos  uvula  are  said  to  be  supplied  from  the 
Titian  nerve,  and  the  tensor  palati  from  the  otic  ganglion  of  the 
^tb.    The  fibres  from  the  Vidian  are  commonly  thought  to  be  de- 
rived from  the  facial  nerve,  but  we  have  already  seen  reason  to  doubt 
^^  truth  of  this  opinion.     It  is  certain  that  the  movement  of  the 
Palate  just  described,  of  which  the  one  sided  loss  is  tbe  most  definite 
u&d  freqaent,  is  innervated  from  one  of  the  nerves  that  arise  from  tbe 
medulla  oblongata.    Whenever  disease  at  the  surface  of  tbe  medulla 
damages  the  hypoglossal  and  spinal  accessory  nerves  so  as  to  paralyse 
the   tongue  and  vocal  cord  on  the  same  side,  it  will  almost  always  be 
foimd  that  this  movement  of  the  palate  is  lost.*    It  is  certain,  there- 
^^x^,  that  it  depends  on  one  of  these  nerves,  as  was  pointed  out,  from 
«perimental  results,  by  John  Beid  in  1838,  by  Bischoff  in  1842,  and 
•^tenrtrds  by  Stilling,  Wagner,  Bernard,  and   others.f    That  the 
^^emiion  is  really  from  the  spinal  accessory  has  been  conclusively 
proved  by  Beevor  and  Horsley,  who  found  that  the  palato  remained 
"^I  when  the  facial  or  glosso-pbarvngeal  was  stimulated  within  the 
•^^11,  hut  moved  when  the  spinal  accessory  was  stimulated.  J    Fibres 
^'^tti  this  nerve  may  pass  to  the  palate  by  the  branch  that  the  pnen- 
^^^gastric  gives  to  the  pharyngeal  plexus.     In  some  cases  of  this 
I^^^^Tsis  the  external  muscles  supplied  by  the  spinal  accessory  are 
^^^ted.    The  same  combination  of  palsy  of  tongue,  palate,  and  larynx 
^^^^^^rs  also  from  disease  within  the  medulla,  damagint^  the  bulbar 
^^lei,  and  is  considered  in  another  section.    The  causation  and  treat- 
^^^t  of  unilateral  paralysis  of  tbe  palate  are  the  same  as  of  disease 
^iie  tongue,  already  described. 


|.         "At  fraqoeoey  of  this  f aet  wm  flrtt  pointed  oat  bj  Hagblings  Jackson  (<  London 
^f^-  Rep,' vol.  i,  ia64). 

^     ^Sc«  an  InstrnctiTe  pnper  by  W.  A.  Tnmer, '  Jonmal  of  Anat.  and  Phys./  1889. 
^^'^     *  Proe.  Royal  Society.'    That  tbe  spinal  accessory  is  tbe  nerve  for  tbi.4  movement 
^^^«  paUt«  waa  snggeeted  by  8.  Mackenzie  ('  British  Med.  Journal*'  March  Srd« 
^^,  ud  also  in  the  first  edition  of  tbis  work. 
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LOCALISATION  OF  CEREBRAL  DISEASH. 
(relation  or  localxtt  to  symptoms.) 

The  chief  facts  regarding  the  relation  of  symptoms  to  locality  ot 
lesion  have  been  already  incidently  described  in  the  account  of  the 
functions  of  the  brain  and  of  the  symptoms  themselyes.  Reference 
must  be  made  to  this  when  the  object  is  to  ascertain  the  position 
of  a  lesion  from  the  symptoms  it  produces.  It  is  convenient,  however, 
to  recapitulate  the  various  effects,  regarded  from  the  side  of  locality, 
that  are  caused  by  disease  in  the  several  parts  of  the  brain,  so  far  as 
these  are  known,  and  are  of  importance  in  diagnosis.  The  variations 
that  depend  upon  the  nature  of  the  lesion  will  be  described  in  the 
account  of  the  special  diseases.  The  chief  precautions  that  have  to  be 
observed  in  drawing  conclusions  from  observed  facts  have  been  men- 
tioned on  p.  15.*  It  should  be  remembered  that  the  symptoms, 
and  their  combination  constitute  the  evidence  as  to  the  seat  of  the 
disease.  The  mode  of  onset  and  course  indicate  its  nature,  which 
is  only  of  localising  significance  in  so  far  as  some  lesions  are  more 
common  than  others  in  certain  parts* 

Obbkbbal  Cobtex. — It  is  convenient  to  consider  teriatim  the 
several  regions  into  which  the  cortex  is  commonly  divided,  beginning 
with  that  in  which  disease  most  frequently  causes  conspicuous 
symptoms. 

Central  Begums  t. «.  the  ascending  frontal  and  parietal,  anterior 
two  thirds  of  superior  parietal  lobule,  and  paracentral  lobule  on  the 
inner  surface.  Destruction  causes  hemiplegia  on  the  opposite  side, 
permanent,  with  secondary  degeneration  of  the  pyramidal  tract, 
and  rigidity  of  the  limbs ;  a  partial  lesion  affects  face,  arm,  or  leg, 
according  to  its  position  (see  p.  80).  Partial  lesions  are  very  common, 
first,  on  account  of  the  wide  extent  of  the  central  region  ;  and  secondlyp 
because  the  region  is  supplied  by  different  arterial  branches,  and  soften* 
ing  from  their  occlusion  is  frequent.  Partial  palsy,  *'  monoplfgia,"  is 
far  more  common  from  disease  of  the  cortex  than  from  disease  more 
deeply  seated ;  hence  it  always  suggests  a  cortical  lesion,  but  does  not 
prove  it,  because  it  may  be  due  to  a  deeper  lesion.  The  leg  is  probably 
affected  alone  only  in  disease  of  the  medial  cortex   (paracentral 

*  The  most  important  writingB  on  the  tnbject  of  cerebrfil  localiaations  are  by  Noth- 
nagel,  in  his  admirable  and  exhanstive  'Toptsche  Diagnostik  der  Gehimkr.,'  1879 
Feriier, '  Qulstoniaii  Lectares  on  Localisation  of  Cerebral  Disease,'  London,  2nd  ed. ; 
Charrot  and  Pitres,  '  Rerue  de  MM./  1877, 1878, 1879,  and  1883,  and  Allen  SUrr, 
numeroai  eollectiotie  of  facte  published  chiefly  in  the  'Amer.  Jonm.  of  Med. 
Science '  since  1884. 
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lobale),  or  when  disease  of  the  outer  surface  is  close  to  the  Ion- 
git  adinal  fissure.  Disease  between  the  longitudinal  fissure  and  the 
level  of  the  lower  frontal  sulcus,  paralyses  the  arm,*  which  is  affected 
alone  if  the  lesion  is  limited  to  the  middle  third  of  the  oonvolntions 
(Fig.  118) .  Probablj  disease  at  the  junction  of  the  ascending  frontal 
and  highest  frontal  paralyses  the  foot  more  than  the  rest  of  the  leg, 
and  a  lesion  in  the  highest  part  of  the  arm-region  affects  the  shoulder 
more  than  the  arm.  In  drawing  conclusions  from  the  preponderant 
palsy  of  the  extremity  of  either  limb,  great  care  is  necessary,  because 
this  part  is  less  represented  in  the  other  hemisphere  than  are  the 
muscles  of  the  upper  parts  of  the  limbs,  and  the  latter  recover  some 
power  by  compensation  (see  p.  80).  Disease  of  the  ascending 
frontal,  opposite  the  upper  half  of  the  inferior  frontal,  causes  paralysis 
of  the  lower  part  of  the  face,  except  the  lips,  which  suffer,  with  the 
tongue,  in  disease  of  the  lowest  part  of  the  ascending  frontal  (Fig. 
114).  But  the  bilateral  representation  of  the  lips  renders  the  effect 
of  one-sided  disease  inconspicuous.  Disease  in  the  same  region 
sometimes  causes  transient  weakness  of  the  opposite  masseter ;  that  of 
the  lowest  part,  in  front,  paralyses  the  opposite  yocal  cord  (see  p.  14). 
On  the  whole,  the  paralysing  effects  of  limited  lesions  of  the  central 
region  correspond  very  closely  in  different  cases.  Apparent  excep- 
tions are  sometimes  due  to  the  depth  to  which  the  disease  penetrates. 
Lesions  are  seldom  confined  to  the  grey  substance,  and  if  they  extend 
deeply  into  the  white  substance  they  may  interrupt  the  fibres  from 
another  region  of  the  cortex  that  is  not  diseased. 


Fio.  118. 


Fio.  114. 


Fio.  113. — Position  of  a  tamoiir  in  the  middle  of  the  central  convola- 
tton  which  earned  eoiiTnlrions  befpnninflr  in  the  left  arm,  and  afterwards 
paralyiiit  of'  the  arm  withoot  im  pit  cation  of  l^  or  face.  (Biftller, '  Trnns. 
Int.  Med.  Cong^ree«,'  London,  188  L.) 

Fio.  114. — Position  of  a  small  hsBmorrha^e  which  caused  paralysis  of 
the  tongne  and  lower  part  of  the  face.  (Ballet,  'Prog.  Med.,'  1880^ 
p.  762.) 

Irritating  disease  in  the  central  cortex,  and  also  stationary  partial 
lesions  cause  convulsion,  which  begins  locally  in  the  leg,  arm,  or  face, 
as  the  disease  is  in  or  near  the  region  destruction  of  which  causes 
palsy  of  the  part.    Thus  disease  of  the  middle  third  of  the  central 

*  Tet  the  arm  hae  heen  paralysed  by  a  lesion  only  a  few  millimetres  from  tht 
longitudiniil  fissore. 
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coQTolutioDS  often  causeB  eonyulsions  beginning  in  the  band. 
According  to  its  degree,  tbe  resulting  convulsion  may  be  confined  tu 
the  part  whose  centre  is  irritated,  or  may  spread  through  the  whole 
side,  or  may  be  bilateral ;  the  second  side  being  affected  after  the 
first  (see  p.  90).  This  local  commencement  is  the  great  characteristic 
of  convuldions  from  cortical  disease.  Barely  a  lesion  elsewhere,  either 
an  acute  lesion  or  chronic  irritating  disease,  such  as  tumour,  causes 
such  convulsions.  But  a  stationary  legion,  of  acute  onset,  never  causes 
recurring  convulsions  unless  it  is  in  the  cortex.  Hence  initial  con- 
vulsions of  this  character  suggest  cortical  disease,  but  recurring 
convulsions  from  a  stationary  lesion  iu  adult  life  prove  it.  They  may 
follow  a  lesion  of  the  internal  capsule  in  childhood.  Such  convulsions 
are  thus  of  great  general  significance,  but  tbe  indication  tbey  afford 
as  to  the  exact  seat  of  the  disease  is  not  always  precise ;  it  is  less 
precise  than  Is  paralysis,  because  cortical  disease  causing  local  palsy 
must  involve  tbe  centre  concerned,  but  such  disease  causing  local 
convulsion  may  be  only  near  the  centre.  The  convulsion  may  begin 
by  a  sensation  or  by  spasm,  the  significant  indication  is  the  part  in 
which  the  discharge  commences,  irrespective  of  its  nature.  Thus,  if 
the  fit  begins  with  tingling  in  the  foot,  and  the  sensation  seems  to 
pass  up  the  leg  and  side,  and  down  the  arm,  and  then  the  hand  begins 
to  twitch  in  spasm,  the  phenomena  indicate  disease  in  or  near  the  leg 
centre,  as  certainly  as  if  it  began  by  motor  spasm.  Further,  certain 
centres  seem  to  be  more  readily  discharged  than  others,  and  an 
influence  that  exalts  irritability  in  a  considerable  area  may  be  first 
manifested  in  these  centres,  not  because  the  morbid  state  is  greater 
in  them  than  elsewhere,  but  because  they  respond  to  it  more  readily. 
The  centre  that  influences  the  movement  of  the  head  and  eyes  to  one 
side,  is  apparently  the  most  sensitive  of  all  the  cortical  motor  centres. 
The  fits  of  idiopathic  epilepsy  commonly  begin  by  this  movement; 
hence  such  commencement  of  a  convulsion  due  to  organic  disease  is 
of  little  localising  significance.  Persistent  tonic  or  clonic  spasm  is 
■eldoni  met  with  from  cortical  lesions,  but  a  few  instances  are  on 
record.  Clonic  spasm  in  the  face  resulted  from  the  small  lesion 
shown  in  Fig.  107.  A  lesion  beneath  the  lower  part  of  the  ascending 
frontal  caused  trismus  during  the  two  days  the  patient  lived,*  and 
convulsive  spasm  in  the  shoulder  muscles  was  due  to  a  tumour  at  the 
root  of  the  second  frontal.f 

Besides  the  motor  palsy,  disease  of  the  central  cortex  often  causes 
loss  of  the  sense  of  posture  in  the  part  paralysed,  but  as  this  loss  also 
occurs  in  disease  of  the  motor  path  in  the  internal  capsule  its 
diagnostic  significance  is  not  great.  Cutaneous  sensibilitv  may  also 
be  impaired  by  disease  of  the  central  region,  and  the  sensory  paralysis 
corresponds  in  seat  to  tbe  motor  palsy,  but  it  is  always  vexy  much 
slighter  in  degree,  and  is  chiefly  marked  at  the  extremity  of  the 

•  'Bevue  de  M4d./  Oct,  1882. 

t  Putnam,  <  New  York  Med.  Assoc.,'  1891. 
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Fig.  115. — Extensive  softening  of  cortex  of 
left  prefrontal  lobe  which  caused  no  motor 
or  senaory  symptoms. 


Affeeted  limb.*    It  may  be  absent,  and  hemiansestbesia  never  results 
disease    limited  to  this    part.      Tactile    sensibility  is  more 
paired  than  is  sensibility  to  pain.     There  are  commonly  no  definite 
tal  symptoms. 

^e/ranial  Lobe. — ^A  lesion  at  the  posterior  extremity  of  the  upper 

f  ron  tal  convolution,  at  its  junction  wit  h  the  ascending  frontal,  may  cause 

p&raJysis  of  the  foot,  or  convnU 

sior&   beginning  in  the  foot ;  but 

wilH  this  exception  no  peruia- 

netil  motor  paralysis  results  from 

diseuse  of  this  region,  even  when 

it  extends  up  to  the  ascending 

frontal.     The  extensive    lesion 

■bo'wn  in  Fig.  115  produced  no 

pals  J*.    If  the  movement  of  the 

head   and  ^yes  to  one  side  is 

represented  in  this  region,  as  is 

■uspected  from  the  results  ob- 

taiued    by    exi)eriments    upon 

aQimab,  the  loss  in  man  is  quickly  compensated  by  the  other  hemi- 
sphere, and  disappears.  Exceptions  are,  indeed,  sometimes  seen,  in 
wbidi  hemiplegia  is  accompanied  by  prolonged  deviation  of  the  head 
and  eyes,  but  the  seat  of  disease  causing  this  has  not  been  ascertained. 
Unsteadiness  on  walking,  like  that  of  cerebellar  disease,  has  1  een 
^•cribed  as  frequent  in  prefrontal  growths-f  It  is  distinguished  by 
*^^ociated  hemiplegia,  and  the  local  headache  and  tenderness  on  percus- 
s^Q.^  Local  convulsions  are  sometimes  caused  hj  irritating  disease 
^j^cent  to  the  ascending  frontal.  Disease  of  the  third  frontal,  on  the 
^^  side,  impairs  voluntary  speech  in  the  manner  already  described 
(P-  ^14),  and  a  similar  effect  is  produced  by  disease  of  the  correspond- 
^  x^egion  on  the  right  side  in  left-handed  persons,  and  in  those  who 
^^^  recovered  speech  after  destruction  of  the  left  motor  speech 
'^^oii.  No  sensory  symptoms  are  caused  by  disease  in  the  pre- 
^ut^  lobe,  but  in  some  cases  considerable  mental  change  has  been 
^^^»ed,  various  in  character,  but  sufficiently  frequent  and  cousider- 
^^^   to  be  of  significance.  §    A  very  large  number  of  cases  are  on 

^  ^WfcreocM  to  the  evidenoe  of  Uiit  will  be  found  in  the  chapter  on  thefunctiont 
^f^^  coitez.  ▲  teriat  of  ca«et  of  diseato  of  the  central  region  with  lost  of  sensa- 
^  »•  vveordad  by  Petrina, '  Prag.  Zeit^chr.  f .  Heilk./  ii,  1887,  No.  6. 

^  ^runt,  *  Ocat  med.  Wochenschr.,'  1892. 

^  1*be  eiperimenta  of  Ferrier,  M<>tt,  and  Sch&fer  9Ug;:e8t  that  the  centre  for 

~|^^^i«ieDt  of  the  head  ia  at  the  root  of  the  second  frontal,  and  that  for  the  eyes  in 

^^*^t  of  this;  that  tor  a  downward  and  lateral  movement  being  in  the  uppvr  and 

^^  ^  upward  and  lateral  moTement  in  the  lower  part  of  the  centre.     Extirpation 

^  ^^  opposite  centres  restrict  movements  (on  stiinulution)  to  the  opposite  e}'e. 

•  A  familiar  Instance  is  the  American  *'  crowbar  case."  in  which  a  crowbar  was 

^^^  throagh  the  left  frontal  lobe,  from  tho  eye  to  the  coronal  suture,  nnd  the 

f^^t  lived  for  thirteen  jeart,  with  only  a  childish  mental  state  and  epileptic  fits. 
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record  of  disease  and  iojurj  of  Tarioas  kinds  in  this  part,  in  which 
psjchical  disturbance  was  the  onlj  symptom.  It  is  greatest  when 
both  frontal  lobes  are  diseased,  and  sometimes  pabses  away  (by  com- 
pensation) when  the  lesion  is  unilateral. 

Parietal  Lobe. — The  symptoms  produced  by  disease  of  the  ascending 
parietal  and  the  superior  parietal  lobule  have  been  mentioned  already. 
The  posterior  extremity  of  the  latter,  adjacent  to  the  parieto-occipital 
fissure  has  been  found  diseased  when  no  motor  or  sensory  symptoms 
have  been  observed.  Ptosis,  on  the  opposite  side,  has  been  observed 
in  many  casoi  of  disease  (see  p.  19)  of  the  lower  parietal  lobule. 
Disease  of  the  posterior  part  of  the  inferior  lobule  probably  causes 
*'  crossed  amblyopia,'*  and  on  the  left  side  interferes  with  the  visual 
perception  of  words,  and  may  apparently  cause  *'  agraphia"  from  the 
loss  of  the  images  of  written  characters ;  if  bilateral,  it  perhaps  causes 
mind-blindness.  On  one  side  it  may  be  associated  with  hemianopia  from 
the  disease  passing  inwards  to  the  "  optic  radiation."  Extensiye  disease 
of  the  whole  parietal  lobe  seems  to  lessen  sensibility  in  the  trunk  and 
limbs  on  the  opposite  side.  Such  an  isolated  efEect  has  not  been 
observed,  but  it  is  certain  that  disease  involving  the  parietal  as  well 
as  tbe  central  coi-tex  causes  greater  sensory  loss  than  does  a  lesion 
that  is  confined  to  the  central  region. 

OccipUal  Lobe. — Disease  of  the  apical  region,  and  especially  of  the 
ouneus,  causes  lateral  hemianopia,  and  a  partial  lesion  causes  loss  of 
part  of  the  half -field,  a  quadrantic  or  sectional  defect,  which,  when 
above,  indicates  a  lesion  in  the  upper  part  of  the  cuneus,  when  bolow« 
in  tbe  lower  part.  Lesions  of  the  outer  part  of  the  apex  haye  been 
associated  with  hemianopia,  but  the  readiness  with  which  the  fibres 
from  the  cuneus  may  be  reached  must  be  remembered.  A  lesion  of 
both  occipital  lobes  causes  complete  loss  of  sight,  and  is  tbe  probable 
cause  of  this  when  it  is  sudden  in  onset.*  The  loss  of  the  second  balf- 
fields  may  be  transient,  due  to  inhibition  by  the  the  primary  lesion. 
As  a  sequel  to  apoplectio  coma,  it  is  mentioned  later  (p.  817). 
If  the  onset  is  delibei'ate  and  consciou^sness  retained,  tbe  primary  and 
permanent  hemianopia  may  precede  the  secondary  and  transient  loss.f 

Possibly  disease  of  the  anterior  part  of  this  lobe  causes  colour 
hemianopia.  No  motor  or  other  sensory  symptoms  are  known  to  be 
produced  by  disease  elsewhere  in  this  lobe.  Conjugate  deviation  of 
the  eyes  occurs  from  the  side  of  the  disease,  sometimes  in  irritating 
lesions,  and  is  doubtless  a  reflex  subserved  by  the  fibres  that  pass 
forward  to  the  prefrontal  lobe.  % 

TemjporO'8phenoidal  Lobe, — Only  auditory  symptoms  are  caused  by 

*  Sadden  complete  blindneu,  except  perception  of  a  bright  light  So  the  outer 
angle  of  tbe  left  field,  iu  a  man  of  sixty,  was  found  to  be  due  to  softening  of  tbe 
whole  of  the  left  occipital  lobe  and  of  the  right  angular  gyrus,  kc.,  and  tnb- 
Jacent  white  substance,  involving,  tbe  fibres  of  the  *'  op  tie  radiation "  (SjoIi, 
*Yertiair.  Fiych.  Vereins  Kurlxrube.'  Noveuiber,  18U2}. 

Case  of  Noyca,  *  Journ.  Nerv.  and  Ment.  Disea^es,'  18S9. 
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disease  of  the  outer  aspect :  deafness  in  the  opposite  ear  when  the 
disease  involyes  the  hinder  half  or  third  of  the  first,  or  first  and 
second  conTolutions,  and  an  auditory  aura,  if  convulsions  are  caused 
by  a  lesion  in  or  near  this  part.  Such  an  aura,  with  other  symptoms 
of  a  stationary  or  progressive  lesion,  justifies  the  diagnosis  of  disease 
of  this  part.  A  tumour  caused  convulsions  preceded  by  the  sound  of 
bells;  in  another  case  of  tumour  in  this  situation,  recorded  by 
Fergusson,*  the  diagnosis  was  curiously  complicated  by  old  ostitis 
on  the  opposite  side.  The  deafness  is  not  permanent,  but  if,  as  in 
Mills'  case,  there  is  a  second  lesion  in  the  corresponding  region  of  the 
other  hemisphere,  total  deafness  results.  Conjugate  deviation  of  the 
eyes  has  been  observed  as  in  disease  of  the  occipital  lobe ;  it  is  pro- 
bably reflex,  and  duo  to  the  auditory  impression.  The  auditory  region 
18  said  to  be  more  extensive  on  the  left  side,  and  disease  of  the 
posterior  third  of  the  first  temporal  causes  word-deafness  and  the 
"  paraphasia "  that  results  from  the  loss  of  the  leading  element  in 
the  subjective  revival  of  words,  and  consequent  "  verbal  amnesia." 
Disease  of  the  highest  (uncinate)  convolution  on  the  medial  surface, 
near  the  apex  of  the  lobe,  may  disturb  the  sense  of  smell  on  the  same 
side  (see  p.  20). 

Extensive  lesions  of  the  cortex  aroond  the  fissure  of  Sylvius, 
extending  over  a  considerable  area  of  the  central,  parietal,  and  temporal 
lobes  (such  as  is  shown  in  Fig.  15,  p.  23)  may  cause  hemiplegia  and 
hemiansDsthesia  involving  all  the  special  senses,  the  opposite  eye  being 
the  more  affected. 

Lastly,  transient  bilateral  symptoms,  may,  as  we  have  seen,  result 
from  irritative  inhibition  of  the  corresponding  centres  in  the  opposite 
hemispheres.  It  occurs  in  disease  both  of  the  cortex  and  white 
substance  if  lo  placed  as  to  influence  the  fibres  of  the  corpup 
callosum* 

Whits  Subbtakoi  of  thx  HEiasPHEBB;  Obntbum  Otalb. — 
Disease  of  the  white  substance  causes  symptoms  resembling,  on  the  one 
hand,  those  of  disease  of  the  cortex,  and  on  the  other  of  the  internal 
capsule,  according  as  the  seat  of  the  lesion  approaches  one  or  the 
other  of  these  structures.  Thus  a  lesion  beneath  a  given  part  of  the 
central  convolutions  produces  paralysis  similar  in  distribution  to  that 
which  is  caused  by  disease  of  the  corresponding  region  of  the  cortex. 
Hemiplegia  is  produced  by  lesions  that  interrupt  the  fibres  which 
converge  from  the  central  region  to  the  motor  part  of  the  internal 
capsule.  One  important  difference,  however,  exists :  the  local  con- 
vubions,  that  are  so  frequent  and  characteristic  a  symptom  of  a  cor- 
tical lesion,  are  met  with  in  disease  of  the  white  substance  only  when 
an  irritating  lesion  is  situated  just  beneath  the  grey  sub^stauce  so  as 
to  irritate  this  directly.  Oeneral  convulsions  are  rare,  and  occur 
chiefly  in  disease  that  increases  intra-cranial  pressure.     The  loss  of 

•  *  Journ.  of  Aiiat.  and  Phjs.,'  1891. 
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speech  tbjit  results  from  disease  of  the  fibres  passing  from  the  third 
frontal  conyolution,  to  the  internal  capsule  is  transient,  unless  the 
lesion  is  just  beneath  the  cortex.  Its  various  characters  have  been 
described  at  p.  114.  Anesthesia  occurs  chiefly  from  extensive  lesions 
beneath  the  parietal  and  central  regions,  but  in  most  cases  in  which 
considerable  hemianaDsthesia  results  from  disease  of  the  white  sub- 
stance, this  extends  down  to  the  neighbourhood  of  the  posterior  part 
of  the  internal  capsule.  Hemianopia  may  be  caused  by  disease  cf 
tbe  white  substance  of  the  occipital  lobe,  anywhere  between  the  optio 
thalamus  and  the  extremities  of  the  hemisphere. 

Corpus  Callosum. — ^The  chief  lesion  that  occurs  in  the  corpus 
callosum  is  tumour,  but  this  almost  always  extends  into  one  or  both 
hemispheres.  Mental  dulness  and  stupor,  with  weakness  in  the 
limbs,  greater  on  one  side,  have  been  present  in  many  cases,  and  in 
some  there  has  been  disturbance  of  speech  and  locomotion ;  but  it 
is  probable  that  these  symptoms  (with  the  possible  exception  of  the 
mental  dulness)  are  due  to  the  pressure  on,  or  extension  into,  the 
cerebral  hemispheres.  We  do  not  yet  know  of  any  symptoms  that 
are  the  result  of  the  damage  to  the  callosal  fibres ;  it  is  certain  that 
the  symptoms  that  have  been  present  are  indistinguishable  from  those 
produced  by  multiple  tumours,*  and  that  their  complete  interruption 
(by  softening  from  embolism)  has  caused  no  symptoms.f 

CentraIi  Oanolia  and  IirrsBiriLL  Oapsxtlb.— Jn/emoZ  Capsule.-^ 
Disease  limited  to  the  anterior  part  of  the  capsule,  between  the  caudate 
nucleus  and  the  anterior  extremity  of  the  lenticular  nucleus— so  as  not 
to  involve  the  **  an-^le,"  at  the  junction  of  the  two  parts — is  very  rare, 
and  we  do  not  yet  know  whether  it  causes  definite  symptoms. {  Dis- 
ease of  the  angle  and  posterior  segment  causes  hemiplegia  of  the  com- 
mon type,  the  lower  part  of  tbe  face,  the  tongue,  the  arm,  and  the  leg 
being  all  involved,  and  if  the  disease  is  on  the  left  side  there  may  be^ 
at  first,  defect  of  speech.  The  latter  is  transient ;  the  hemiplegia  it 
permanent  if  tbe  lesion  continues  (except  only  such  recovery  as  may 
occur  by  compensation),  and  the  paralysed  Lmbs  are  the  seat  of  late 
rigidity.  At  the  onset  there  may  be  deviation  of  the  head  and  eyes, 
but  there  is  no  permanent  and  complete  palsy  of  any  cranial  nerve. 

*  Some  interesting  cases  of  tamonr  of  the  corpus  callosum  have  been  pnbVshcd 
by  Bristowe, '  Brain,'  1884,  p.  815,  but  the  diagnostic  indications  formulated  by  him 
are  no  exception  to  the  statement  in  the  text.  A  remarkable  case  of  exteuaiva 
hfcmorrhage  into  the  corpus  callosum  has  been  recorded  by  Erb  ('  Virch.  Arch.,' 
Bd.  xcvii,  329),  bat  the  haamorrhage  occurred  upparcntly  during  the  course  of  cerebro- 
spinal meniDgitis,  in  the  symptoms  of  which  any  ettects  of  the  callosal  hnmorrhage 
were  lost.  The  history  hardly  seems  to  warrant  the  eoudnsion  that  no  syiuptouis 
were  produced. 

f  Kauffmann, '  Arch.  f.  Psych.,'  zviiL 

{  Raymond  and  Artaud  believe  that  the  speech-path  is  in  the  aoterior  segment 
('Arch,  de  Neuridogie,'  1884),  but  it  is  doubtful  whether  this  path  is  separate  from 
that  for  the  tongue  and  lips  in  the  angle  of  the  capsule 
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Corm^vulsions  maj  attend  the  onset  of  an  acute  lesion,  but  are  iufre- 
qoexiLt,  and,  as  in  other  parts  except  the  cortex,  thej  do  not  recur  after 
the     ^sease  has  reached  a  stationary  stage.     The  palsy  is  thus  the 
tjpicsal,  common  form,  the  details  of  which  have  been  described  at 
p.  '^&.    Most  cases  of  simple  hemiplegia  are  due  to  disease  of  this 
par^v  and  we  must  therefore  assume  that  this  region  is  diseased,  un- 
less   tJiere  are  other  symptoms  to  indicate  a  different  seat  of  the  dis- 
ease!.     But  hemiplegia  from  disease  of  the  capsule  is  not  always  com- 
plet:^  ;  we  have  seen  (p.  29)  that  the  path  for  the  face  and  tongue 
leeEKxs  to  pass  chiefly  at  the  angle,  that  for  the  arm  in  the  anterior, 
and.  ^hat  for  the  le^  in  the  middle  third  of  the  posterior  limb.     Small 
lesions  may  therefore  affect  chiefly  one  or  the  other  of  these  parts ; 
there  is  seldom  an  actual  limitation  of  the  palsy,  although  isolated 
facial  hemiplegia  has  been  observed  from  disease  at  the  bend,  and  a 
hilatcral  lesion  further  back  has  apparently  caused  phonic  laryngeal 
palsy.*    Hemiamesthesia  may  accompany  the  hemiplegia,  from  impli- 
cation of  the  separate  sensory  path  in  the  hinder  third  ;  such  sensory 
loss  sometimes  accompanies  hemiplegia  weakness  in  which   the  leg 
'^^ers  most,  a  fact  which  is  explained  by  the  contiguity  of  the  fibres 
^r  the  leg  and  the  sensory  path.    The  hemianaesthesia  produced  by 
*  considerable  lesion  of  the  path  in  the  capsule  may  be  complete, 
and  ioTolve  the  special  senses  as  well  as  the  skin  and  the  muscles; 
the  loss  of  vision  is  hemianopia,  as  before  expl  lined.     Smell  may  also 
"®  lost  on  the  an»sthetic  side.     This  region  is  the  **  sensory  crossway  ** 
^^    Charcot.      But  the  special  senses   may  escape,  even  when  the 
<^^Qtaaeoiit  loss  is  great.    At  the  deliberate  onset  of  an  acute  lesion, 
^"^S^ingand  other  sensations  are  far  more  common  than  they  are  when 
^^  disease  is  limited  to  the  motor  part  of  the  capsule.     If  the  hemi- 
^'^^Bthesia  is  partial,  from  incomplete  disease,  pains  are  often  felt  in 
^^  effected  limbs,  sometimes  most  persistent  from  the  irritation  of 
aligbtly  damaged  sensory  fibres  of  the  internal  capsule,  while  if 
^^  lesion  is  so  placed  as  to  influence  in  like  manner  the  motor  fibres, 
^*^»B  may  be  permanent  rigidity  of  the  limbs  of  the  opposite  side. 

^^^^9pu»  Striatum, — Acute  lesions  of  either  caudate  or  lenticular 

.  ^^eus  generally  cause  hemiplegia,  but  this  is  permanent  only  if  the 

^ctial  capsule  is  directly  damaged.    If  the  lesion  is  confined  to  the 

^^^  sabstance  of  either  nucleus,  there  are  usually  no  persistent  sym- 

^^^^s,  motor  or  sensory.    If  the  lesion  is  small,  and  is  at  a  distance 

•      '^    the  white  fibres  of  the  capsule,  there  may  even  be  no  initial 

^"^ildeiria.     I  have  seen  a  narrow  vertical  band  of  central  softening, 

~^^ding  from  the  anterior  to  the  posterior  extremity  of  the  lenti- 

V^^^  nucleus,  when  no  trace  of  hemiplegia  could  be  detected  before 

^^b,  and  a  careful  history  had  elicited  no  account  of  any  previous 

^^^^ysis.    Even  a  quite  recent  hemorrhage  into  the  lenticular  nucleus 

^^   caused  no  svmptoms.     Chronic  lesions,  such  as  tumour,  often 

^^^'Wpin  the  grey  nuclei  without  causing  paralysis.     From  these 

*  KUeiilohr. 
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facts  it  is  probable  that  no  sensory  or  motor  palsj  is  produced  hj 
disease  of  the  grey  matter,  and  that  the  symptoms  which  occur  at  the 
onset  of  acute  lesions  are  due  to  the  interference  with  the  fibres  of  the 
internal  caj)sule,  which  have  been  already  described.  In  a  few  cases* 
mobile  spasm  (choreoid  movement)  has  been  observed  when  the 
lesion  involved  the  posterior  part  of  the  lenticular  nucleus,  but  in 
most  cases  the  internal  capsule  was  also  damaged.  Disease  of  the 
grey  matter  of  this  or  the  thalamus  has  been  associated  with  brief 
increased  temperature  (Hale- White)  both  in  expeiimenta  and  also 
as  a  result  of  disease  in  man. 

Optic  Thalamus. — Slight  hemiplegia  has  been  observed  when  the 
disease  has  been  in  the  middle  third  of  the  thalamus,  but  is  absent 
if  the  lesion  is  small  or  near  the  ventricular  surface ;  hence  there  is 
a  strong  presumption  that  the  loss  of  power  is  due  to  interference 
with  the  motor  part  of  the  iutemal  capsule,  which  is  adjacent  to  the 
middle  third.  In  disease  of  this  part  of  the  thalamus  another  motor 
symptom  has  been  occasionally  observed,  mobile  spasm  and  inoo- 
ordiuation  on  the  opposite  side,  chiefly  in  the  hand.  The  symptom 
usually  succeeds  transient  hemiplegia.  In  one  such  case  (in  an  adult) 
I  found  a  small  cicatrix  of  old  softening,  limited  to  the  thalaiuus,tand 
several  other  similar  cases  are  on  record.  In  one  there  was  softening 
in  the  lower  part  of  the  thalamus,  adjacent  to  the  crus4  It  seems 
probable  that  the  initial  hemiplegia  is  due  to  the  interference  with  the 
capsular  fibres,  and  that  the  subsequent  spasm  is  in  some  way  the 
direct  result  of  the  disease  of  the  thalamus.  Disturbance  of  facial 
expression  has  been  ascribed  to  a  lesion  in  the  posterior  part  of  each 
tbalainus.§  Sensation  is  not  impaired  by  lesions  limited  to  the  thalamus. 
A  special  relation  to  the  impulses  from  the  muscles  has  been  suggested,! 
but  has  not  received  the  confirmation  reasonably  to  be  expected, 
although  it  would  agree  with  many  facts  and  hypothetical  explanations 
of  symptoms,  as  athetosis,  cerebellar  disease,  &c  Hemiansesthesia 
occurs  only  when  the  disease  extends  into  the  internal  capsule  outside 
the  pulvinar.  In  such  cases  there  may  also  be  hemianopia,  and 
this  symptom  may,  apparently  be  caused  by  disease  limited  to  the 
posterior  part  of  the  thalamus  itself.  I  have  seen  two  cases  in  which 
there  was  no  other  lesion  that  could  be  associated  with  the  hemi- 
anopia  which  existed  during  life,  and  the  pulvinar  has  been  found 
atrophied  with  the  occipital  lobe  (and  also  the  anterior  corpus  quadri- 
geminum,  the  external  corpus  geniculatum,  and  the  optic  tract) ,f  and 
partial  degeneration  of  the  optic  tract  has  been  traced  to  it  (Noyes). 

It  has  been  thought  that  muscular  sensibility  is  specially  impaix^ 

■ 

•  Demange,  'Revue  de  M^d  ,'  May,  1883. 
t  •  Med.-Chir.  Trans./  187G,  p.  318. 

X  Greiff,  '  Arch.  f.  Psych./  Bd.  xiv,  p.  598.    Choreoid  movements  set  in  ■nddeolj, 
with  transient  hemiplegia  and  hyperrestliesia.  §  Eisenlolir. 

II  From  the  symptoms  of  a  tumour  (Kiritzew,  <  Neur.  Cent./  1891), 
S  £iscnlohr^l890;  Stuuffer,  1890. 
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Vj  thalamic  lesions  (Mejnert),  but  the  endence  does  not  satisfactorily 
exelade  the  adjacent  capsule.  Diminution  of  reflex  action  has  been 
thought  to  be  another  effect,  but  it  is  met  with  in  disease  of  other 
parts  of  the  brain.     Yaso-motor  symptoms  do  not  seem  to  result. 

CoRFOBA  QuADBiOEMiNii. — Losious  whoso  influence  is  confined  to 

tbe  corpora  quadrigemina  are  so  rare  that  there  is  considerable  doubt 

u  to  the  symptoms  produced.    It  has  been  thought  that  disease  of 

the  anterior  pair  causes  loss  of  sight  and  loss  of  action  of  the  pupils, 

hat  in  most  of  the  cases  on  which  the  opinion  is  based  the  disease  was 

A  tumour,  and  optic  neuritis  co-existed.*    Ataxy  of  movement  has 

l>een  present  in  some  cases  of  disease  of  the  posterior  tubercles,  but  it 

'esemhled  closely  that  due  to  disease  of  the  middle  lobe  of  the  cere- 

kllum,  implicutian  of  which  (or  of  fibres  passing  from  the  cerebellum 

to  the  brain)  may  possibly  have  been  the  cause  of  the  symptoms. 

Loss  of  the  upward  movement  of  the  eyes  was  produced,  in  one  case 

Qnder  my  care,  by  a  small  growth  at  the  junction  of  the  hinder 

^berdes  with  the  valve  of  Vieussens,  and  experiment  also  suggests  a 

^Dnection  between  the  grey  matter  of  these  with  this  movement  of 

Ae  ejes.     But  in  most  cases  of  disease  of  the  tubercula,  causing  palsy 

of  the  ocular  movements,  the  lesion  has  extended  so  deeply  as  to 

Q^^ohe  the  nuclei  of  the  third  nerves.     A  combination  of  the  above 

■yonptoms,  however,  justifies  a  suspicion  of  disease  of  these  structures. 

^  acute,  contraction  of  the  pupils  showing  irritation  of  these  centres 

•d^  to  the  probability  of  the  lesion. 

CiuB  GsBSBU. — The  characteristic  symptom  is  hemiplegia,  involv- 

^^  the  lower  part  of  the  face  as  well  as  the  limbs,  and  accompanied 

l>y  palay  of  the  third  nerve  on  the  opposite  side,  t.  a.  on  the  side  of  the 

l^^OD,  the  two  symptoms  coming  on  at  the  same  time.     The  affection 

of  the  third  nerve  is  usually  complete,  but  now  and  then  is  partial ; 

K>iiietimes  the  fibres  for  the  internal  ocular  muscles  have  escaped. 

CoQTulsions  are  seldom  met  with,  but  some  spasm  has  been  observed 

^  cties  of  tumour.     Loss  of  sensation  accompanies  the  motor  palsy 

▼hen  the  lesion  extends  into  the  upper  region  of  the  cms,  and  is 

*0Qi6time8  accompanied  by  tingling  and  other  signs  of  sensory  irrita- 

uon.     Vaso-motor  disturbance  is  occasionally  conspicuous  in  the 

I^^'^^ysed  limbs.     Hemianopia  is  much  less  common  than  might  be 

^)ik«  eMe  of  acute  lefion  causing  these  cymptoms  has  been  recorded  by  Dr.  Baa> 
^^  ^Hd  I  have  mcd  one  timiUr  case.  UfemorrhRge  in  both  occipital  lobet  is  the 
^^*^'^ely  came.  Bilateral  lesions  are  sometimes  simultaneous  and  symmetrical; 
'^^^y  that  on  one  tide  can  disturb  the  circulation  on  the  other.  A  woman  was 
^^"^^cioas  for  aeveral  days,  evidently  from  cerebral  hnmorrhage.  On  regaining 
^^^'^^ontnese  she  was  qnite  blind.     In  a  few  days  more  virion  returned  in  the 

.^^  helf-fldda  on  the  left  tide,  but  remained  permanently  absent  in  them  on  the 
^^^*^    It  wonld  teem  that  a  hemorrhage  in  the  left  occipital  lobe  tiad  inhibited 

'*^  %  lime  the  eorretponding  half  •vision  centres  on  the  other  hemisphere.    Such  an 

™^i&ay  rMdUy  be  attended  by  disturbance  of  the  circulation,  facilitating  another 

^•"^iliagiw    Athtfoma  alto  it  tometimes  symmetrical. 
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expected  from  the  contiguity  of  the  optio  tract,  and  has  been  met  with 
chieflj  in  cases  of  tumour. 

Partial  lesions  in  or  near  the  middle  line,  beneath  the  corpora 
quadrigemina,  maj  cause  the  symptoms  of  acute  nuclear  ophthalmo- 
plegia described  at  p.  198.  The  paralysis  is  usually  incomplete, 
variable  in  distribution,  and  tends  to  lessen.  A  very  superficial  lesion 
may  cause  no  hemiplegia,  but  partial  palsy  of  one  third  nerve,  from 
damage  to  the  root-fibres,  with  persistent  giddiness  supposed  to  be 
due  to  interference  with  fibres  from  the  cerebellum. 

Pons. — Unilateral  lesions  of  the  pons  often  cause  palsy  of  the 
limbs  on  one  side  and  of  the  fifth,  facial,  or  sixth  nerve  on  the  other, 
the  *'  alternate  hemiplegia  "  described  at  p.  81.     But  a  lesion  may  be 
so  placed,  generally  in  the  upper  part  of  the  pons,  that  the  cranial 
nerves  and  nuclei  escape,  and  the  hemiplegia  is  then  indistinguishable 
from  that  which  results  from  disease  of  the  internal  capsule.     Ad 
important  unilateral  symptom  is  the  loss  of  the  conjugate  movement 
of  both  eyes  towards  the  side  of  the  lesion,  described  at  p.  186,  or 
corresponding  conjugate  spasm  (often  with  nystagmus)    when  the 
lesion  irritates  the  centres.     Bilateral  lesions  are  not  uncommon ;  the 
limbs  or  face  on  both   sides  may  then  be  involved.    Difficulty  in 
swallowing  and  in  articulation  is  common,  but  is  less  pronounced  and 
prolonged  than  in  lesions  of  the  medulla  oblongata.    The  fibres  for 
articulation  seem  to  run  in  the  medial-posterior  part  of  the  pyramidal 
tract,  and  through  those  on  either  side  the  muscles  of  both  sides  can 
be  influenced.     Hence  a  unilateral  lesion  in  the  upper  part  of  the 
pons  does  not  affect  articulation,  but  a  bilateral  lesion  often  impairs 
it    extremely.      Occasionally   disease  of  the  pons  causes  a  defect 
curiously  like  that  of  some  cases  of  motor  aphasia,  unmeaning  syllables 
being  correctly  uttered,  as  "  sej-je-pel "  instead  of  the  desired  word.* 
Convulsions  are  very  rare  in  chronic,  but  may  occur  at  the  onset  of 
acute  lesions ;  they  have  often  a  peculiar  character,  both  arms  or  both 
legs  may  be  chiefly  involved,  or  there  may  be  semi-convulsive  parox- 
ysms of  coughing.     Sometimes  there  is  general  rigidity  of  the  limbs, 
continuous  or  paroxysmal.     The  muscles  supplied  by  the  fifth  nerve 
mav  be  fixed  by  spasm  causing  trismus.  Choreoid  movements  have  been 
noted  in  rare  cases ;  in  one  instance  there  was  rhythmical  spasm  on 
ToluQtary  movement  (Bastian).    Loss  of  sensibility  in  the  limbs  and 
trunk  is  sometimes  associated  with  the  motor  palsy,  in  consequence  of 
the  implication  of  the  tegmental  region  of  the  pons,  and  loss  of 
muscular  sensibility  with  ataxy  in  the  arm,  has  followed  a  lesion 
between  the  hypoglossal  roots  and  the  middle  line.f    The  region  of 
the  skin  &c.,  supplied  by  the  fifth  nerve  usually  escapes  on  the  side  of 

•  It  may  be  that  the  path  from  the  motor  speech-centre  is  diitinct  from  thftt 
for  mere  articuIatioD.  Several  similar  cases  are  OD  record  in  which  there  wat  no 
indication  of  any  disease  above  tie  pons. 

f  Interrupting  6bres  supposed  to  ascend  to  the  quadrigeminal  fiUet  (Qoldadieidcr, 
•  Cbarite  Ann./  1801). 
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thebemiplegia,  but  is  anaestlietic,  and  is  sometimes  the  seat  of  pain  on 
the  nde  of  a  lesion,  so  placed  as  to  involve  the  nucleus  or  root-fibres. 
The  motor  part  of  the  fifth  may  suffer  without  the  sensory  portion ; 
loss  of  taste  may  accompany  the  palsy.  Ophthalmitis  is  also  met 
with,  but  much  less  frequently  than  when  tbe  disease  involves  the 
trunk  of  the  nerve.  Acute  irritating  disease,  especially  bs^morrhage, 
mtj  cause  strong  contraction  of  the  pupils,  and  a  lesion  that  extends 
into  the  upper  part  of  the  pons,  beneath  the  corpora  quadi-igemina, 
msj  paralyse  the  external  ocular  muscles.  Auditory  symptoms  are 
nie,  but  deafness  has  existed  on  the  side  of  the  lesion,  or  a  subjec- 
tiTe  sensation  of  sound  has  attended  the  onset  of  an  acute  process. 
Giddiness  occurs  chiefly  when  the  disease  is  in  the  neighbourhood  of 
the  middle  peduncle  of  the  pons;  it  may  be  most  intense  and 
cTen  amount  to  actual  movement.  It  is,  of  course,  attended  by 
Tomiting,  which,  without  vertigo,  is  not  specially  frequent.  Disturb- 
tnoe  of  respiration  and  of  the  action  of  the  heart  (even  to  108^, 
gljoosuria,  and  albuminuria  are  sometimes  observed,  but  the  urine  is 
seldom  altered  in  cases  of  tumour.  Hyperpyrexia  is  not  uncommon 
immediately  after  the  onset  of  an  acute  lesion  of  the  pons,  especially 
hemorrhage,  and  is  of  grave  significance. 

HiDXTLLA  Oblongata. — Severe  acute  lesions  of  the  medulla  are 

^^eklj  fatal  by  interference  with  the  respiratory  or  cardiac  centres, 

^^t on  account  of  the  small  size  of  the  medulla,  and  the  close  proximity 

of  its  centres,  a  hsemorrhage  usually  has  this  effect  even  when  of 

"^1  tise.    The  chief  acute  lesion  that  may  give  rise  to  a  diagnostic 

P'ohlem.is  softening  from  vascular  obstruction.     Motor  symptoms  in 

^  fimbs  are  often  bilateral,  and  sometimes  involve  especially  the 

^FpfT  or  lower  limbs ;  if  one  sided,  the  tongue  may  be  paralysed  on 

^^  side  opposite  to  the  lesion,  if  this  is  in  the  anterior  part  of  tbe 

^Qlla,  so  as  to  involve  the  pyramid  and  the  root- fibres  of  the 

Vpogiossal  nerve.     Tbe  face  (with  the  exception  of  the  lips)  always 

^*^pes.    Tbe  most  characteristic  symptoms  are  those  that  are  due 

jl^e  interference  with  the  bulbar  nerves,  the  hypoglossal,  glosso- 

P^^M^ngeal,  and  spinal  accessory.     Such  symptoms  are  seldom  uni- 

^'^,  because  they  usually  depend  on  interference  with  the  nuclei, 

r^    these  lie  for  the  most  part  near  the  middle  line,  and  suffer  on 

^*^  sides.     Hence  the  resulting  palsy  commonly  involves  the  orbicu- 

•    oris  (which  is  supplied  from  nerve- cells  near  the  hypoglossal 

^l^us),  the   tongue,  palate,  pharynx,  and  sometimes  the  larynx, 

^^H    impairment  of  articulation  and  of  deglutition.    The  paralysis 

^^^  amounts  to  almost  complete  loss  of  articulation,  but  loss  of 

I^^%r  in  the  pharynx  is  seldom  absolute,  perhaps  because  the  glosso- 

r^^i^ngeal  nucleus  is  farther  from  the  middle  line  than  are  those  of 

hypoglossal  and  spinal  accessory  nerves.     The  resulting  symptoms 

^  described  more  fully  in  a  separate  section  on  the  bulbar  paralysis 

(bUitsallsfrom  nuclear  degeneration,  and  acute  lesions  of  the  meduUa. 
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BiLATSBAii  Lesions  in  the  motor  region  cause  paralysis  on  both 
sides,  and  if  the  disease  is  situated  in  the  centres  for  the  muscles  of 
bilateral  use,  which  recover,  by  compensation,  when  one  hemisphere 
is  diseased,  the  paralysis  of  these  muscles  is  great  in  degree ;  in  com* 
pleteness  it  resembles  that  caused  by  disease  lower  down  the  motor 
path  where  the  two  paths  are  near  together.  Thus  disease  of  the 
highest  part  of  the  cential  regions,  which  sometimes  results  from 
meningeal  hfieniorrhage  during  birth,  causes  palsy  of  the  legs  closely 
resembling  that  due  to  disease  of  the  spinal  cord.  Disease  of  the 
lowest  part  of  each  ascending  frontal  convolution  causes  bilateral 
palsy  of  the  lips,  tongue,  and  throat,  closely  resembling  labio-glossal 
paralysis, — **  pseudo-bulbar  paralysis,"  it  is  termed.  800  too  in  the 
sensory  regions  in  which  compensation  occurs;  complete  deafness 
may  be  caused  by  disease  of  each  first  temporal  convolution.  In  the 
few  cases  on  record  in  which  the  symptoms,  commonly  due  to  disease 
of  both  hemispheres,  arc  produced  by  disease  on  one  side,  it  is  pro- 
bable that  there  is  a  congenital  or  old-standing  defect  on  the  other 
side,  so  that  the  apparent  exceptions  dp  not  really  contravene  the 
common  rule.  Bilateral  disease  of  the  occipital  lobes  may  cause 
absolute  blindoess,  a  compound  of  double  heniiauopia ;  it  has  usually 
developed  in  two  separate  attacks,  but  need  not  necessarily  do  so. 
As  the  case  mentioned  on  p.  817  (foot-note)  sbows,  it  is  often  needful, 
when  there  are  bilateral  symptoms,  to  wait  a  few  days  in  order  to 
exclude  inhibition  of  the  centres  on  the  second  side. 

CsBSBBUiUM. — Disease  of  the  middle  lobe  of  the  cerebellum  causes 
unsteadiness  of  movement,— a  reeling  g^t  and  often  a  difficulty 
in  standing,  a  tendency  to  sway  which  renders  difficult  the  main« 
tenance  of  equilibrium.  Sometimes,  but  not  often,  there  is  a  tendency 
to  fall  backwards.  There  is  not  the  irregular  movement  of  the  legs 
that  chiuracterises  locomotor  ataxy,  although  in  some  cases  of  tabes 
the  unsteadiness  closely  resembles  that  of  cerebellar  disease.  In 
walking,  the  tendency  to  oscillation  may  give  a  zigzag  direction  to  the 
walk,  and  the  resemblance  to  the  gait  of  a  drunken  person  is  often 
close.  The  arms  are  usually  steady  ;  rarely  they  present  some  jerky 
inco-ordination.  The  unsteadiness  is  due  to  damage  to  the  middle 
lobe,  either  from  disease  in  it,  or  from  compressing  disease  in  one 
hemisphere.  If  a  lesion  in  one  hemisphere  does  not  compress  the 
middle  lobe,  this  symptom  is  absent,  and  such  a  lesion  seems  per  $e 
to  cause  no  symptoms  by  which  it  can  be  recognised.  Other  sym- 
ptoms of  cerebellar  disease  occur  also  in  many  different  intracranial 
maladies,  but  are  more  frequent  in  disease  of  the  cerebellum  than  in 
disease  elsewhere,  so  that  they  have  a  slight  localising  value ;  such 
are  giddiness  and  vomiting,  but  these  occur  only  in  sctive  diseases 
that  irritate  or  compress,  e.  g.  in  tumour  and  at  the  onset  of  acute 
vascular  lesions.  The  unsteadiness  is  not  necessarily  related  to 
vertigo ;  the  two  are  sometimes  associated,  but  the  unsteadiness  may 
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Im  extreme  when  there  is  no  subjective  sense  of  giddiness.  Nys- 
tagmus if  frequent  in  cases  of  tumour,  but  we  do  not  know  how  it  is 
etiued.*  In  some  cases  of  tumour  of  the  middle  lobe  the  kaee-jerk 
omnot  be  obtained.  Its  loss  is  often  not  constant ;  a  slight  moTe- 
meat  maj  be  elicited  at  times,  and  at  other  times  none.  The  loss  has 
been  found  only  on  the  side  opposite  to  a  tumour  in  one  cerebellar 
hemisphere.t  There  is  no  evidence  regarding  the  mechanism  of  this 
carious  symptom,  but  we  may  note  the  contrast  it  presents  to  the  effect 
of  disease  of  the  motor  region  of  the  cerebral  cortex,  which  augments 
the  knee-jerk.  The  influence,  the  loss  of  which  leads  to  increase,  maj, 
UDRttrained,  have  the  opposite  effect,  and  cerebellar  disease  may 
iDTolve  the  loss  of  such  a  controlling  and  guiding  upward  influence 
(see  p.  .59)4  -^  sudden  irritating  cortical  lesion  may  abolish  the 
knee-jerk  for  a  few  hours. 

Uany  other  symptoms  are  produced  by  cerebellar  disease  that  exerts 
pressure.  The  pyramidal  tracts  often  suffer  thus,  and  hence  the 
limbs  are  weakened,  and  the  weakness  is  accompanied  by  the  usual 
UMsi^^M  of  myotatic  irritability.  Thus  in  one  case  of  cerebellar 
tumour  there  may  be  no  knee-jerk,  and  in  another  it  may  be  increased. 
^  cranial  nerves,  especially  the  sixth  nerves,  may  likewise  be 
^'ktted  by  distant  pressure.  Occasionally  there  are  other  signs  of 
^pression  of  the  medulla  oblongata,  such  as  difficulty  of  articula- 
^  Ac  These  symptoms,  which  are  almost  conflned  to  morbid 
growths,  are  described  more  fully  in  the  chapter  on  intra-cranial 
tumours. 

Convulsions  are  rare  in  disease  of  the  cerebellum,  but  have  occurred 
^c^^^nally,  epileptiform  in  type,  and  probably  indirect  in  origin. 
Tetanoid  rigidity,  with  bending  back  of  the  head,  constant  or 
F^zjsmal,  has  been  met  with,  and  has  been  ascribed  to  the  cere- 
"'''^  disease  (Hughlings  Jackson).  But  it  occurs  only  in  tumour , 
^  is  met  with  also  in  cases  of  infiltrating  glioma  of  the  pons,  so 
^  it  may  be  pressure  effect.  Hsemorrhage  into  the  cerebellum 
"Retimes  extends  into  the  side  of  the  pons,  and  the  symptoms 
T^Qie  indistinguishable  from  those  of  an  acute  lesion  in  the  latter 

^^SXBBLLAX  Pbdunclsb. — The  superior  and  inferior  peduncles 
^  Scarcely  ever  the  se^t  of  isolated  disease.     The  middle  peduncle  is 

.    ^  WM  In  a  cue  of  tomonr  of  the  oerebellum  that  the  earioas  rbjrthmical  spasm 

^^^  pharynx  mentioned  on  p.  208  was  obserred. 

^  ^napp.  «  Jonrn.  Kerr,  and  Ment.  Dis./  1892. 

^  ♦  "^he  enmed  reUttion  of  the  tymptom  to  its  caaie.  jnst  mentioned,  is  a  difficalty, 

*^  ^«  need  to  know  whether  it  is  constant,  and  also  more  of  the  upward  connec- 

^^  or  the  COTcbolInm.     If  the  above  hypothesis  is  correct,  the  fibres  tlirouf^ h  which 

^  ^srsbeUuB  exarts   its  npMrard  influence  may  not   pass  directly  to  the  motor 

^^^^  sad  a  tnet  of  fibres  is  said  to  pass  by  the  saperior  cerebellar  pednncle  to  the 

<t^  thslsmoe  of  the  same  side  (Marchi).     The  knee-jerk  is  sometimes  loet  on  both 

^^  whsn  a  toaoor  b  ia  one  carebellar  hemisphere. 

^L.  II.  21 
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•ometimes  separatelj  damagedt  bat  the  lesion  often  inrolTee  alto 
either  the  side  of  the  pons  or  the  adjacent  cerebellar  hemisphere.  The 
chief  symptom  is  Tertigo,  a  sensation  of  movement  and  actual  more- 
ment,  but  tbis  is  present  only  in  irritating  lesions.  The  sensation  is 
often  most  intense ;  the  moTement  maj  be  merely  an  inrolnntary 
motion  of  the  head  and  eyes,  or  there  may  be  a  strong  tendency  to  an 
actual  rotation  of  the  trunk ^  on  its  long  axis,  a  forced  moyement, 
sometimes  present  whether  the  patient  is  lying  or  standing,  sometimes 
chiefly  marked  in  the  upright  posture,  when  it  may  cause  the  patient 
to  turn  round  and  round.  Occasionally  the  eyes  are  in  an  abnormal 
positiont  one  being  on  a  different  leyel  from  the  other.  Hemipl^riib 
on  the  same  side  is  said  to  occur  in  xare  cases.*  With  these  sym- 
ptoms there  is  often  evidence  of  damage  to  the  side  of  the  pons, 
such  as  symptoms  of  paralysis  of  the  fifth  nerve,  with  or  without 
bemiplegic  weakness.    A  stationary  lesion  may  cause  no  symptonuk 

YsvTBiOLXB. — ^The  chief  disease  of  the  ventricles  that  gires  rise  to 
localising  symptoms  is  hssniorrhage,  in  the  account  of  which  these 
symptoms  are  considered.  Of  the  diseases  that  affect  the  base,  the 
local  diagnosis  in  hssmorrhage  and  inflammation  is  subordinate  to 
that  of  the  morbid  process,  and  the  indications  of  the  position  of 
morbid  growths  are  considered  in  the  chapter  on  intra-cranial  tumours. 
These  may  occupy  one  of  the  ventricles,  as  the  third  or  fourth,  but 
grow  into  it  tmm  a  neighbouring  part  of  the  brain  or  firom  the  fornix. 
So  far  as  any  symptoms  can  be  referred  to  the  ventricular  growth,  those 
attending  a  tumour  in  the  third  ventricle  resemble  the  effects  of  a 
growth  in  the  corpus  oallosumt  and  in  the  fourth  rentxiole  a  tumour 
of  the  pons  or  medulla. 

•  Brown-fitfqaard,  HughlinfS  Jaekioiu 
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DISEASES  OF  TEE  MEMBRANES  OF  THE 

BRAIN. 


CONGESTION. 


eongMtion  of  the  membranes  of  the  brain  constitntes  the 

ftvsc  stage  of  inflammation,  and  has  been  supposed   to  exist  as  an 

faidepeDdent  condition  in  some  cases,  chiefljr  in  children,  in  which 

there  are  acnte  cerebral  symptoms— headache,  delirium,  convulsions, 

eo]iuir--ending  sometimes  in  recoTorj,  sometimes  in  death.    In  the 

li^^Ur  cases  indications  of  meningeal  hyperemia  hare  been  found.    It 

is  assumed  that  in  all  these  cases  the  condition  is  one  of  active  con- 

S^stkm  of  the  membranes.    In  fatal  cases  the  symptoms  are  similar 

te  those  of  rapid  meningitis,  and  it  is  probable  that  the  condition  is 

of  this  nature.    In  other  cases  it  is  possible  that  the  congestion 

iiiTolTes  the  whole  brain  or  part  of  the  brain.     The  treatment  of 

^i^stion  of  the  membranes,  if  it  can  be  recognisedt  is  that  of 

^^ingitia. 


INFLAMMATION  (MENINGITIS). 

,^y  the  three  membranes  that  enclose  the  brain,  only  two  are  patho- 
f^^Ily  separable,  since  the  arachnoid  and  pia  mater  always  suffer 
H^^S'^^bcr.  The  separate  inflammation  of  the  dura  mater  is  termed 
P^^^jpMniMgitU**  and  is  much  loss  common  than  the  affection  of  the 
1^  ^t^ehnoid,  which  is  commonly  meant  when  "  meningitis"  is  spoken 
..     ^he  affection  of  the  soft  membranes  has  been  of  late  termed 

iiU^  in  more  precise  antithesis  to  pachymeningitis. 


^^AMMATION  OF  TEB  DUMA  MATER  (PACSTMSMNOITIS). 

^^tlie  dura  mater  there  are  two  layers;  a  thin  inner  layer  with  a 
^^^th  efntheliated  surface,  and  a  thicker,  looser,  outer  layer,  which 

^  as  a  periosteum  for  the  bones.  Inflammation  may  affect  pri- 
^^y  either  of  these  layers,  and  thus  constitute  what  has  been 

'■'•d  external  or  internal  pachymeningitis.    The  former  is  the  most 
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ErrsBNAL  PAOHTMBvnroms  is  almost  always  secondarj  to  itijary 
or  to  adjaoent  disease,  and  is  yery  rare  in  children.  The  injury  that 
causes  it  is  usually  a  blow  on  the  skull,  often  one  that  fractures  the 
bone,  and  causes  an  effusion  of  blood  between  the  bone  and  the  dura 
mater.  The  disease  is  usually  caries  or  necrosis  of  the  bone,  sometimes 
involving  only  the  outer  table ;  in  caries  of  the  petrous  bone  there  is 
often  purulent  pachymeningitis  in  the  neighbourhood,  which  is 
believed  by  some  to  be  the  agency  by  which  the  pia  mater  becomes 
inflamed  in  these  cases.  The  disease  results,  in  rare  cases,  from 
mischief  outside  the  sinill,  as  erysipelas,  probably  by  the  mechanism 
of  the  veins  of  the  diploe.  Yery  rarely  the  meningitis  occurs  without 
any  traceable  cause.  The  anatomical  changes  consist  at  first  in  red- 
ness and  osdematous  swelling  of  the  tissue,  which  soon  becomes  first 
discoloured  and  then  infiltrated  with  pus,  which  may  accumulate  in 
considerable  quantity  between  the  dura  mater  and  the  bone.  Yeiy 
rarely  pus  forms  between  the  two  layers  of  the  dura  mater.  The  in- 
flammation may  spread  to  the  inner  layer,  and  even  from  this  to  the 
pia  mater,  so  that  the  two  become  glued  together  by  Ijmph.  If  the 
inflammation  subsides  without  the  formation  of  pus,  there  remains  a 
thickening  of  the  outer  layer  of  the  dura  mater,  firmly  connecting  it 
with  the  skull,  and  into  this  tissue  osteophytio  growths  may  extend 
from  the  bone. 

The  iymptomi  of  the  secondary  inflammation  are  usually  lost  in 
those  of  its  cause.  When  distinct  symptoms  exist  they  are  usually 
gradual  in  their  onset,  and  consist  in  headache,  delirium,  and  some- 
times convulsions.  When  there  is  a  collection  of  pus  compressing  the 
motor  Togion  of  the  cortex,  there  may  be  paralysis  of  the  oppbsite 
limbs.  There  may  be  fever,  but  often  there  is  no  elevation  of  tempe- 
rature that  can  be  referred  to  the  meningeal  inflammation.  The 
condition  is  serious,  but  not  quite  so  grave  as  most  other  forms  of 
meningitis.  The  treatment  is  first  and  chiefiy  that  of  the  local  disease 
or  injury  exciting  the  intra-cranial  inflammation ;  and  secondly,  the 
same  measures  as  are  suitable  for  other  forms  of  meningitis,  in  so  far 
as  they  are  compatible  with  the  treatment  of  the  cause  of  the  disease. 
If  there  is  reason  to  suspect  the  formation  of  pus  between  the  bone 
and  the  dura  mater,  this  may  be  let  out  by  trephining. 

Ihte&naii  paghthenikoitib  is  met  with  in  two  forms,  purulent 
and  heemorrhagic,  the  latter  giving  rise  to  what  has  long  been  termed 
"  hsDmatoma  of  the  dura  mater.'*  Both  are  uncommon ;  the  former, 
indeed,  is  extremely  rare.  In  congenital  syphilis  the  whole  membrane 
may  be  much  thickened  by  fibroid  tissue. 

PuBXJLBHT  INTBBNAL  PAGHTMKNiHoiTiB  is  Qsually  associsted  witha 
similar  inflammation,  either  of  the  outer  layer  or  of  the  pia  mater.  In 
one  or  two  cases  it  has  been  met  with  as  an  apparently  primary 
condition.  The  symptoms  have  been  similar  to  those  of  purulent 
inflammation  of  the  pia  mater. 
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**  SailOEBHAOia  IhtIBNAL  P^OHTMSNIHOITia  ;**  HEMATOMA  OF  THB 

DuBA  Matsb  ;  MsNiHOBAL  Blood-tumoub. 

A  peculiar  formation  that  extends  oyer  the  brain,  commonlj  over 
both  hemispheres,  and    consists   of    membranous  layers   with   the 
remains  of  blood  between  them,  has  long  been  known  bjr  this  name. 
T!he  maladj  is  Terj  rare,  aud  it  is,  indeed,  of  interest  chiefly  as  a 
pathological  curiositj  enigma,  for  it  has  not  been  often  suspected 
during  life,  and  we  do  not  know  whether  it  can  be  influenced  by  treat- 
ment.   It  is  commonly  described  as  a  result  and  yariety  of  inflamma- 
tion  of  the  dura  mater,  because  Yircbow,  in  1854,  brought  forward 
rridence  to  show  that  this  was  its  origin.    It  had  previously  been 
ascribed  to  primary  hsBmorrbage,*    and  this  view,  advocated    by 
Preacott  Hewett  in  1845,t  bas  been  recently  reviyed  by  Huguenin 
and  strongly  supported  by  Wiggleswortb ;  the  question  is  still  un- 
decided.   But  provisionally,  and  on  account  of  the  course  of  the  sym- 
ptoms, the  disease  may  be  considered  among  the  varieties  of  inflam- 
mation.   It  is  so  uncommon^  that  a  brief  notice  of  it  may  suffice ; 
Huguenin's  ezhaustiye  description  of  the  malady  in  Ziemssen's '  Hand- 
W^h  '§  and  Wigglesworth's  account  of  it||  are  accessible  to  all  readers 
Uely  to  be  interested  in  the  subject. 

Caitsis. — ^The  condition  is  met  with  chiefly  in  males,  less  than  one 

^^'^^h  of  the  cases  haying  been  in  females.    It  is  least  rare  in  old  age ; 

iBore  than  half  the  cases  occur  in  persons  above  fifty  years  of  age,  40 

P^  cent  are  over  sixty,  and  just  a  quarter  are  oyer  seventy.    Con« 

■idering  the  comparatively  small  proportion  of  persons  who  reach  the 

^  of  seyenty,  tbis  proportion  shows  tbat  the  tendency  to  the  disease 

^  enormously  increased  by  tbe  tissue  changes  incidental  to  age.    In 

^^^y  life  it  is  relatiyely  as  well  as  absolutely  infrequent,  and  occurs 

^'^fly  iu  infancy,  as  frequently  in  the  first  year  of  life  as  between  one 

^'^  twenty  years  of  age.     The  affection  is  commonly  secondary ;  some 

5^^  have  followed  an  injury  to  the  head,  but  tbe  diseases  to  which 

'^  ^  most  frequently  consecutive  are  some  forms  of  cbronic  insanity 

(^^pedally  general  paralysis  of  the  insane)  and  chronic  alcoholism.    In 

^^«rtl  paralysis  it  occurs  at  any  age  oyer  thirty.    It  is  said  also  to 

'^  followed  some  acute  and  cbronic  blood  diseases,  especially  acute 

'^matism  and  smallpox,  typhus  and  relapsing  fevers,  scuryy,  and 

'.^^toimd  ansmia.    A  similar  condition  bas  been  met  w ith  in  "  scorbutic 

^^^eti,**  in  wbich  periosteal  hssmorrhages  occur. 

^    Bj  HoQtMrd,  BaiUmrger,  and  othen.  t  '  Med.-Chir.  Traiu./  1845. 

.   ^  Iti  iwitj,  at  any  rata  outside  asylums,  muy  be  judged   from  the  fact  that 
r^^nfUietnt  forty  yean  in  which  the  Pathological  Society  received  the  curiosities 
^     ^tCropoliUn  necroscopy,  not  a  single  specimen  was  brought  before  the  Society 
^*^  say  London  liospitmL 

)  Bd.  li,  p.  84S  (1st  ed.) ;  toI.  zii  of  the  Americtin  translation. 
1'BMia,'188I.    See  alio  Pitt,  *  Path.  Trans^' 1892. 
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Pathology. — The  condition  is  bilateral  in  aboot  half  the  cases. 
Within  the  dura  mater,  between  it  and  the  arachnoid,  and  oommonlj 
adherent  to  both,  are  layers  of  peculiar  membranous  tissue.  TLla 
extends  over  the  greater  part  of  one  or  of  both  hemispheres.  The 
tissue  is  soft  and  red  at  first,  afterwards  paler  and  firmer.  There  maj 
be  seyeral  layers,  even  six  or  seven,  adherent  ut  the  edges,  so  as  to 
form  a  series  of  sacs,  which  contain  blood,  liquid  or  coagulated,  or 
in  various  stages  of  degeneration  ;  and  ultimately  there  may  remain 
only  coloured  serosity,  in  which  crystals  of  cholesterine  are  sometimes 
found.  Occasionally  the  membranes  are  adherent  in  places^  so  as  to 
render  the  cavities  loculated.  The  red  tint  of  the  membranes  depends 
on  minute  vessels,  and  on  the  presence  of  degenerating  blood ;  the  in* 
creased  consistency  and  pallor  of  the  later  stage  is  due  to  the  develop- 
ment of  a  delicate  fibrous  tissue.  In  rare  cases,  suppuration  has 
taken  place  so  as  to  convert  the  whole  mass  into  an  abscess,  in  which, 
however,  the  membranes  and  vessels  can  be  traced  to  the  duia  mater, 
so  as  to  demonstrate  the  nature  of  the  lesion.*  The  nature  of  the 
earliest  stage  of  hsematoma  is  a  matter  on  which  some  doubt  eziats; 
as  already  indicated,  Yirchow  finds  in  it  a  process  of  inflammation,  and 
believes  that  a  delicate  vascular  membrane  is  formed  by  inflammation, 
and  that  into  this  hflsmorrhage  takes  place.  Huguenin  found  simple 
hemorrhage  as  the  initial  change  in  some  cases  of  general  paralysis, 
and  it  has  been  advocated  by  many  subsequent  investigators ;  the  ^ts 
ascertained  by  WigglesworUi  are  of  especial  i  mportance.f  Some  of  the 
veins  of  the  surface  of  the  brain  (arachnoid)  may  be  normally  attached, 
for  part  of  their  course,  to  the  dura  mater,  and  leave  it  to  open  into 
the  superior  longitudinal  sinus.  They  vary  in  number,  but  are  abun- 
dant in  the  foetus  and  newly  born  child.  In  some  cases  many  of 
them  persist,  and  their  walls  are  prone  to  degenerate,  especially  if, 
from  any  cause,  the  brain  undergoes  atrophy,  and  thus  their  external 
support  is  lessened,  while  their  walls  are  exposed  to  an  undue  amount 
of  strain,  before  which  their  nutrition  fails.  Such  failure  is  also 
supposed  to  occur  in  the  acute  diseases  with  a  hssmorrhagio  tendency 
in  which  hcematoma  is  met  with,  such  as  the  "scorbutio  rickets" 
mentioned  above.  But  other  observed  facts  show  that  an  inflamma* 
toiy  membrane  may  be  formed,  and  thus  support  Virchow's  opinion. 
(See  **  Serous  Pachymeningitis,**  p.  828.) 

Syicftomb. — In  some  cases  of  hsematoma  in  general  paralysis,  no 
symptoms  have  been  present  other  than  those  that  are  common  in  this 
cQscase  when  no  unusual  condition  is  found  after  death.  lu  other 
cases  there  have  been  apoplectiform  seizures,  recurring,  and  ascribed 
to  the  hSBmorrhages  that  occur  from  time  to  time  in  the  cavities  of  the 
bsemtitoma,  and  there  have  been  more  persistent  symptoms  of  depressed 
cerebral  function — somnolence  or  coma,  with  contracted  pupils  and 

•  X.ff'  Max  Klink,  Inang.  Diss.,  Greil^wald,  1890. 
t  *  Jouraal  of  Mental  Science^'  1889. 
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geoeral  mascalar  weakness.  Nystagmus  is  Dot  uncommon,  and  optio 
nearitis  sometimes  occurs  towards  the  close.  In  the  cases  that 
follow  injurj,  mental  and  physical  weakness  develops,  and  the  pa- 
tient is  brought  almost  into  the  condition  of  the  insane  subjects 
of  %he  disease.  Headache  has  been  a  prominent  symptom  in  many 
ra»OB,  and  has  been  sometimes  limited  to  the  vertex  or  to  the  tem- 
porskl  regions  in  the  early  stage.  Vomiting  is  occasionally  frequent 
thvx>iighout  the  course  of  the  disease.  Convulsions  are  not  common, 
bu^  have  occasionally  occurred,  generally  on  one  side.  In  many 
there  is  hemiplegia,  seldom  complete,  with  or  without  earlv  con* 
.ore.  The  unilateral  symptoms  occur  when  the  disease  is  confined 
to.  or  greater  on,  one  hemisphere  of  the  brain.  In  children  the  disease 
is  sckid  to  ran  an  acute  course,  with  convulsions  and  sometimes  fever. 
It  im  doubtful  whether,  in  them,  the  malady  can  be  diagnosed,  unless 
lie  cerebral  symptoms,  convulsions,  twitchings,  hemiplegia 
rnets,  Ac.,  occur  in  the  subject  of  hsBmorrhagic  rickets.  In  other 
(,  symptoms  of  im|)airment  of  the  functions  of  the  brain  and 
^'^^lache,  following  or  coinciding  with  a  cause  of  hematoma,  may 
^^^  to  a  suspicion  of  its  existence,  and  this  may  be  strengthened 
^J  the  occurrence  of  apoplectic  seizures.  But  all  the  symptoms  of 
'^^matoina  (at  any  rate,  when  it  is  unilateral),  including  the  apoplectic 
may  be  caused  by  a  glioma  of  the  brain-substance.  The 
[y  has  caused  death  in  most  instances.  One  case  of  recovery  is 
^  i^cord :  Uie  subject  was  a  drinker,  who  was  murdered  six  months 
^ter  the  cerebral  symptoms  had  passed  away,  and  in  whom  the  remains 
<>f  tbe  disease  were  found. 

IHaonosis. — The  symptoms  of  hflsmatonia  are  not  in  themselves 

^^^«ive,  although  they  may  raise  a  suspicion  of  its  existence  from 

^ir  association  with  a  known  cause  of  the  condition,  especially 

i\  paralysis  of  the  insane  and  chronic  alcoholism.     An  injury 

.  give  rise  to  other  lesions,  manifested  by  analogous  symptoms,  so 
^^^  it  it  of  comparatively  small  significance.  But  with  either  of  the 
"^^  two  conditions,  the  development  of  chronic  muscular  weakness, 
^^th  luental  Wlore  if  it  did  not  before  exist,  rigidity  of  the  limbs, 
^^*^^smi  of  tonie  spasm,  sometimes  with  unilateral  disturbance,  as 
^^"^Uiplegii^  and  conjugate  deviation  of  the  eyes,  justifies  a  diagnosis. 
^  ^  knowledge  of  the  symptoms  were  more  general,  it  is  probable 
^^  the  malady  would  be  more  often  suspected  than  it  now  is,  outside 
^^  %aUs  of  asylums  for  the  insane. 

^^oovosis. — If  the  symptoms  are  so  pronounced  as  to  enable  a 

^^baUe  diagnosis  to  be  made,  they  will  almost  certainly  increase 

^^  luive  a  ftktal  result;  only  when  the  existence  of  the  malady  is 

^^Kipeeted  at  an  early  stage,  and  in  an  alcoholic  patient,  is  there  any 

^kiaee  of  its  arrest. 

Ibiatxbiit. — The  part  which  extravasation  of  blood  manifestly 
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takes  in  the  prodaction  of  the  morbid  state  raggesta  treatmeut 
calculated  to  arrest  h»morrhage — rest,  elevation  of  tlie  head  and 
shottlderSp  and  the  application  of  cold  to  the  head.  Moderate  pur- 
gation and  diuresis  may  also  be  employed.  The  removal  of  the  cause 
is  necessarily  essentiaL  The  possibility  that  inflammation  constitutes 
one  element  in  the  causation  of  hematoma  suggests  the  measures  suited 
to  chronic  meningitis;  but  treatment  is  generally  powerless  to  arrest 
the  course  of  the  disease,  and  it  is  doubtful  whether  depletion  does 
other  than  harm. 

Sbbous  Paohtmkionoitis  is  a  reiy  rare  condition,  met  with  in 
young  children  and  occasionally  in  general  paralysis,  in  which  a 
membranous  layer  lines  the  dura  mater,  and  is  continuous  at  the 
base  with  a  thinner  layer  that  covers  the  arachnoid.  The  two  are 
separated  by  fluid,  which  has  led  such  cases  to  be  sometimes 
described  as  *'  external  hydrocephalus.**  The  microscope  may  reveal 
a  layer  of  extravasation  in  the  outer  membrane,  when  no  hemorrhage 
can  be  seen  with  the  unassisted  eye.  In  children,  enlargement  of 
the  spleen,  from  **  peri-splenitis,**  has  been  found  associated.  En- 
largement of  the  head,  and  compression-atrophy  of  the  brain,  may  or 
may  not  be  present.  As  a  rule,  the  mind  is  not  affected,  and 
cerebral  symptoms  are  slight  (Henoch)  ;  but  if  the  brain  is  small  and 
indurated,  there  may  be  considerable  mental  defidenoy.  Irregular 
periods  of  pyrexia  and  redness  of  the  scalp  may  be  present.* 

INFLAMMATION  OF  THE  FIA  MATSB  (PIA  ARACMNOW)i 

MENINOITIS,  LEPTOAtKNINaiTI6. 

Meningitis  may  be  acute  or  chronic,  and  apart  from  this  funda- 
mental difference,  certain  varieties  are  commonly  distinguished,  ac- 
cording to  (1)  its  seat,  whether  this  is  at  the  convexity,  or  at  the  base, 
or  in  the  ventricles  ;  (2)  its  origin,  whether  primary  or  secondaiy  to  a 
local  cause  or  to  a  general  disease ;  (3)  its  nature,  whether  simple,  puru- 
lent, tubercuhur,  or  syphilitic.  The  symptoms  of  these  forms  present 
certain  differences,  but  yet  have  much  in  common,  and  in  all  cases 
the  problem  in  diagnosis  is  first  to  ascertain  the  existence  and  seat  of 
meningitis,  and  then  to  distinguish  its  nature  and  origin.  Hence  it 
is  more  useful  to  consider  all  forms  together,  noting,  as  we  go  on,  the 
differences  between  them,  than  to  give  a  separate  account  of  each 
variety.  Four  fifths  of  the  statements  that  must  be  made  about  each 
are  true  of  all.  Epidemic  cerebro -spinal  meningitis  is  separately 
described,  although  it  is  not  sharply  separated  from  the  simple  form. 

Causes. — Acute  meningitis  occurs  at  all  periods  of  life,  but  is  most 
common  in  children  under  ten.  Only  one  form  is  less  frequent  in 
children  than  in  adults— meningitis  of  the  convexity ;  and  this  is  due 
chiefly  to  its  common  traumatic  origin.     Taking  all  forms  together, 

•  Wheaiou   'TranB.  Path.  Soc./  1891. 
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the  disease  is  more  frequent  in  males  tlian  in  females,  but  the  several 

ntricties  exhibit  some  differences  in  this  respect.    Hereditary  tendency 

im  Aotire  chiefly  in  caasing  the  tubercular  form.     Station  in  life,  occu- 

piktion,  climate,  and  season  are  influential  only  to  a  small  extent  as 

detieTmining  some  of  the  causes. 

.Direct  CauBe$. — (1)  Traumalic  influences  of  various  kinds,  acting 
on   ^he  membranes  by  laceration,  hsmorrhage,  or  concussion. 

(S2)  Adjacent  disease,  especially  that  which  is  attended  with  suppu- 

rA^tion*  often  causes  purulent  meningitis  by  direct  extension  of  the 

psychogenic  vims.    The  adjacent  disease  may  be  (a)  outside  the  dura 

s^t;er,  as  injury  and  disease  of  the  bone,  especially  caries  of  the 

us  bone  and  disease  of  the  ear ;  or  it  may  be  outside  the  skull,  as 

Bipelas  and  other  suppurative  diseases  of  the  scalp.    In  several 

oorded  cases  inflammation  of  the  eye  has  set  up  a  fatal  meningitis, 

still  more  frequent  cause  is  inflamumtion  of  the  upper  part  of 

the  nasal  cavities.    Between  these  and  the  meninges  there  are  free 

cotntiianications,  which  are  described  in  the  chapter  on  *' Abscess  of  the 

^K^o."    Growths  in  the  bone  above  the  nose  have  been  found  to  afford 

^    veady  means  for  the  entrance  of  organisms.     (6)  The  adjacent 

disease  may  be  in  the  brain — a  tumour  or  an  abscess,  very  rarely 

^^uiorrhage  or  softening.    An  abscess  may  cause  meningitis  without 

^^pture,  but  rupture  always  causes  intense  purulent  inflammation. 

^  superficial  growth  commonly  causes  some  meniugitis»  of  which  the 

*^^te  symptoms  are  frequently  perplexing. 

^  (8^  Acute  disconnected  diseases  are  sometimes  attended  with  men  in- 
^^i^  (a)  Acute  specific  diseases:  measles,  scarlet  fever,  bmallpox, 
^^pkoid  fever,  acute  rheumatism.  The  complication  is,  however,  i*are 
'^  ^^y  of  them,  its  existence  being  often  erroneously  assumed  from 
^^re  intensity  of  delirium.  It  is  least  rare  in  smallpox,  perhaps  on 
*'^^^^Unt  of  the  septictBiuic  influence  of  the  extensive  cutaneous  suppu- 
[^^^<Ht.  It  is  rare  in  typhoid  fever,  according  to  pathological  evidence ; 
^^^  it  does  sometimes  occur  in  simple  form,  especially  over  the  con- 
^^Hjr.  I  have  also  known  tubercular  meningitis  to  develop  during  the 
.^^^^.  (h)  Meningitis  has  a  special  relation  to  acute  pneumonia,  and 
I^>>t>faably  due  to  the  cause  of  the  inflammation  of  the  lung,  especially 
^e  specific  "  diplococcus  '*  which  has  commonly  been  found  in  the 


"^^i^iKied  lung  since  Fraenkel  discovered  it.    The  same  organisms  are 

.    ^i^d  in  the  meningeal  exudation.    This  inflammation  is  usually  puru- 

^^^  and  the  organibms  connect  it,  as  we  shall  see,  with  the  epi<lemio 

•spinal  form,     (c)  Septicsmia  often  causes  uuningitis,  what- 

be  the  source  of  the  blood-poisoning,  whether  external  injury, 

filial  abscess,  softening  of  caseated  glands,  septic  puerperal  pro- 

^^••^  the  softening  of  clots,  or  ulcerative  endocarditis.    The  effect  is 

r^b^l^lj  produced  tlirough  the  agency  of  an  or^^anised  virus,  and  a 

**^^or  fact*>r  in  the  process  may  be  the  micrococcal  t* nibolism  of  minute 

^^Melt;  it  is  not  uncommon  in  such  cases  to  see  minute  extravasation.s 

^^  Uie  pia  mater,  with  pale  centres,  such  as  are  seen  in  the  retina  in 
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similar  cmm.  Sometimes  local  meningitis  exists  near  the  ping  in  a 
large  ressel.  wben  the  source  of  the  plug  is  a  septic  form  of  endo- 
carditis.  It  probably  follows  other  toxic  influences  received  from 
intbout.  Tbus  I  have  known  fatal  meningitis  to  follow  sxposnre  to 
"bad  smells"  on  a  search  for  their  source.  From  all  these  septic 
causes  tbe  inflammation  is  usuallj  purulent. 

(4)  Insolation  is  an  occasional  cause,  and  influences  chiefly  the 
convexity.  The  meningitis  that  results  is  usually  simple,  and  not 
purulent.  In  cases  of  rapid  death,  only  indications  of  congestion 
may  be  discoverable* 

(5)  Excessive  mental  work  and -mental  excitement  are  usually 
regarded  as  occasional,  although  rare  causes.  A  predis^position  is 
probably  necessary  to  make  this  influence  operative,  and  the  effect 
of  mental  work  may  easily  be  over-estimated. 

(6)  Speeifie  Procenw. — The  most  common  cause  of  acute  menin- 
gitis is  the  growth  of  tubercles  in  the  membnmes,  which  is  usually 
attended  with  inflammation,  the  intensity  of  which  varies  much  in 
different  cases.  Syphilis  is  also  a  cause  of  meningitis ;  altbough  the 
inflammation  is  usually  cbronic,  a  very  acute  form,  yielding  to  treat- 
ment, is  occasionally  met  with. 

Lastly,  meningitis  may  occur,  either  at  the  convexity  or  the  hase, 
for  which  no  cause  can  be  discovered  beyond  some  impairment  of  the 
general  health.  It  is  possible  that  ill-health  may  permit  organisms, 
which  would  otherwise  be  destroyed,  to  persist  and  assume  a  virulent 
development. 

Causation  in  Bdaium  io  Plaes. — ^Meningitis  limited  to  the  eontfexiiy 
may  result  from  local  adjacent  disease,  from  insolation,  or  from 
general  disease  (acute  specifics,  pneumonia,  and  septicnmia) ;  but  in 
the  last  class  the  inflammation  is  often  general,  and  involves  the 
membranes  at  the  base  as  well  as  those  over  the  convexity  of  the  hemi- 
spheres, and  frequently  also  the  membranes  of  the  spinal  cord.  Menin- 
gitis limited  to  the  hate  is  rare  except  in  association  with  tuberdei, 
basal  growths,  disease  of  bone,  or  adjacent  disease,  bat  occasionally 
results  from  syphilis.  Simple  basal  inflammation  may  be  precisely 
like  that  caused  by  tubercles.  Limited  MnMcuIor  meningitis  is  met 
with  occasionally  in  young  children,  chiefly  during  or  after  acute 
diseases,  such  as  the  exanthemata ;  in  adults  it  is  extremely  rare. 

Causation  according  to  Nature. — Simple  meningUis  may  result  from 
any  of  these  causes,  except  perhaps  septicaemia ;  the  etiological  facts 
just  stated  are  therefore,  in  general,  applicable  to  this  form. 

Purulent  meningitie,  in  which  pus  is  formed  from  the  first,  is 
asually  the  result  of  adjacent  suppuration  or  of  septicomia.  The 
causes  of  the  former  have  been  already  enumerated  (see  also 
**  Abscess'*).  A  septic  thrombus  in  a  vein  or  sinus  is  sometimes  the 
mechanism  by  which  such  meningitis  is  excited. 

Tubercular  meningitie  occurs  at  all  ages,  but  is  most  common  in 
children,  especially  between  the  ages  of  two  and  ten  years.     In 
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ioluicj  it  is  not  coiamon,  although  it  has  lieea  met  vith  as  early  sj 
in  weeks  ftfter  birth.  It  is  cot  raru  ia  early  adult  life,  and  ia 
occasioDally  mat  with  io  luiildlu  life,  but  scarcely  erer  during  the 
kter  period.  In  chil<]ren,  general  tuberculosis  almost  always  exists. 
bat  the  iudicaliuas  uf  this  may  be  sligbt,  and  the  merjiugeal  disease 
my  have  tfa«  aspect  of  a  primary  a&emiua.  Id  adult  lif^,  distinct 
iodtoatioiu  of  phthisis  usually  precede  the  meningitis,  but  are 
■ometimes  ftbsent  ia  youth,  in  whom,  however,  some  scrofulous  or 
casealiag  process  commonly  exLats,  and  ia  a  focus  of  blood. infection. 
Itii  probable  that  there  is  little  difforeuce  in  tbe  proclivity  of  the 
two  sexes,  at  any  rate  after  puberty.  It  is  generally  thought,  that  in 
childho"d  boys  suffer  rather  more  frequently  than  girls.*  Here- 
dttary  tendency  is  of  unquestionable  importance.  Must  cases  occur 
to  families  in  wbicb  there  is  a  i^lear  hist'iry  of  phthisis  or  of  infantile 
tabrrculosis,  sometimes  evidenced  cbiefty  by  the  early  d^alb  of  many 
eliildren.  The  disease  is  common  in  all  classes  of  s'>ciety.  Imperfect 
OourishmeDt  aod  bad  air  no  doubt  aid  ia  its  development,  but  tbe 
cues  are  very  numerous  in  which  no  accessory  cause  can  be  traced. 
A  disUuct  eicitant  la  also  rare,  althuugb  a  blow  or  full  on  tbe  head 
■eeius  distinctly  influentiat.  Brain-work  may  assist,  but  only  in  the 
■nbjeris  of  tbe  general  disease.  Any  depiesaing  physical  influence, 
indudiug  maladiesofdiffereat  nature,  may  bave  the  same  effect;  thus 
Hocoutonally  occurs  as  a  sequel  to  some  other  acute  disease,  espe- 
nally  measles  (the  influence  of  wbich  it)  exciting  tuberculosis  is  well 
ksown),wfaoopiug'cou^h,  broncho-pneumonia,  diarrbcea,  typhoid  feTer, 
Ac.  A  blow  or  fall  wbicb  woald  otherwise  cause  trifling  and  transient 
inflamniatiou  may  excite  fatal  tubercnlar  meningitis  in  those  who 
kafeeven  caseous  dejfOsitu  in  some  locality.  Tery  seldom  It  cornea  on  in 
Ute  midst  of  apparent  health  ;  mora  often  the  child  has  beea  distinctly 
"^liag"  for  a  month  or  two  before  tbe  onset. 

CkronU  tafnin^ilU  may  be  tbe  sequel  of  an  acute  attack.  Apart  from 
this,  diffase  obroiiio  meningitis  is  generally  the  result  of  alcoholism  ; 
•ensiunally  it  is  due  to  injury.  F»oal  chronic  meningitis,  when  not 
trntmatM,  ia  syphilitic  in  mo<t  caKeu ;  possibly,  in  later  life,  it  ia 
•oastimoa  due  to  p>ut.  In  cliddren,  chronic  basal  meningitia  is  not 
UBOonunua  in  the  posterior  fossa. 

AsATOMiOAl.  Ca4ftaCTBB8. — llie  changes  may  be  found  in  all  parts 
of  Uii'  membranes,  or  only  at  ihe  convexity  or  the  base.  Wben  th« 
t%ama  ia  adjacent  disease,  the  neighbouring  region  of  tbe  membranes 
may  ftlone  suffer.  Certain  cbnnges  nre  common  in  all  forms  of  menin- 
gitia. Tbe  earliest  isa  dilTuse  reddening  of  the  pia  mater,  due  to  tlie 
iajtUaen  of  finer  Tessels  than  are  distended  by  the  meebanical 
isBiMBee  tS   the  mode  of  deatb.     Soon  there  occurs  opacity  of  the 

*  n>  lt«f  hh sf ■  Orastal's  rvtiimt  for  the  tweDtj-flre  jMn  eading  1872  give  ths 
talks  ttom  kjdn>r*pliftla«  in  tnale*  DnJeT  flva  a*  91,681,  uid  ftfiiiiliu  6C,7D8. 
rmittj  Ifc*  sbitf  OVM*  «f  dMlb  Tctnmed  a«  " hydroceplisliu "  Kt  this  sgc  wu 
niogitlL 
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sometimes  aeparatelj  damaged,  but  the  lesion  often  involTea  also 
either  the  side  of  the  pons  or  the  adjacent  cerebellar  hemisphere.  The 
chief  symptom  is  vertigo,  a  sensation  of  movement  and  aotaal  move- 
ment, but  this  is  present  only  in  irritating  lesions.  The  sensation  is 
often  most  intense ;  the  movement  may  be  merely  an  involuntary 
motion  of  the  head  and  eyes,  or  there  may  be  a  strong  tendency  to  an 
actual  rotation  of  the  trunk^on  its  long  axis,  a  forced  movement, 
sometimes  present  whether  the  patient  is  lying  or  standing,  sometimes 
chiefly  marked  in  the  upright  posture,  when  it  may  cause  the  patient 
to  turn  round  and  round.  Occasionally  the  eyes  are  in  an  abnormal 
position,  one  being  on  a  different  level  from  the  other.  Hemipl^^ 
on  the  same  side  is  said  to  occur  in  rare  cases.*  With  these  sym- 
ptoms there  is  often  evidence  of  dama^  to  the  side  of  the  pons, 
such  as  symptoms  of  paralysis  of  the  fifth  nerve,  with  or  without 
hemiplegic  weakness.    A  stationary  lesion  may  cause  no  symptoina. 

YsxTTBiOLXB. — ^Tho  chicf  disease  of  the  ventricles  that  gives  rise  to 
localising  symptoms  is  h»niorrhage,  in  the  account  of  which  these 
symptoms  are  considered.  Of  the  diseases  that  affect  the  baae^  the 
local  diagnosis  in  hsBmorrhage  and  inflammation  is  subordinate  to 
that  of  the  morbid  process,  and  the  indications  of  the  position  of 
morbid  growths  are  considered  in  the  chapter  on  intra-cranial  tumouxt. 
These  may  occupy  one  of  the  ventricles,  as  the  third  or  fourth,  but 
grow  into  it  from  a  neighbouring  part  of  the  brain  or  from  the  fornix. 
So  far  as  any  symptoms  can  bo  referred  to  the  ventricular  growth,  thoee 
attending  a  tumour  in  the  third  ventricle  resemble  the  effects  of  ik 
growth  in  the  corpus  callosum^  and  in  the  fourth  ventiide  a  tumou^^ 
of  the  pons  or  medulla. 

*  Brown-S^oard,  Hughlings  Jackson. 
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Id  pomlent  meningitiB  the  membranes  are  oorered  with  a  layer  of 
greenish-jellow,  often  foetid  pus,  sometimes  at  the  convexitj,  less 
commonly  at  the  base  only,  often  at  both.  The  purulent  inflamma- 
tion frequently  extends  down  the  membranes  of  the  spinal  cord, 
sometimes  as  low  as  the  cauda  equina,  and  in  one  recorded  case 
suppurative  inflammation  in  the  orbit  was  secondary  to  that  within 
the  skxdl.*  The  surface  of  the  brain  is  often  softened,  and  small 
collections  of  pus  may  be  found  within  its  substance,  apparently 
secondary  to  the  meningeal  suppuration.  Very  rarely  primary 
purulent  inflammation  has  been  limited  to  the  rentricles. 

In  tubercular  meningitia  the  inflammation  is  never  actually  puru- 
lent. The  appearances  are  usually  those  of  the  simple  inflammation 
already  described,  conjoined  with  the  characteristic  tubercles.  The 
amount  of  jelly-like  and  semi-opaque  lymph  is  often  considerable, 
but  it  is  found  chiefly  at  the  base,  and  is  generally  most  abundant 
about  the  optic  chiasma,  between  this  and  the  pons,  and  in  the 
commencement  of  the  fissures  of  Sylvius.  The  membrane  over  the 
convexity  has  a  dry  aspect,  but  to  the  finger  may  feel  somewhat 
sticky ;  and  if  a  scalpel  is  passed  over  the  surface,  it  removes  a  little 
pyo-lymph.  The  two  opposed  surfaces  of  the  hemisphere,  in  the 
longitudinal  fissure,  may  be  slightly  adherent  where  in  contact. 
There  is  often  an  excess  of  arachnoid  fluid  at  the  base  of  the  brain* 
and  then  the  sheaths  of  the  optic  nerves  are  usually  distended,  so  as 
to  form  a  pyriform  swelling  behind  each  eye.  Ventricular  effusion 
is  present  in  the  majority  of  cases  (about  four  out  of  five) ;  generally 
the  quantity  does  not  exceed  a  few  ounces,  but  it  may  be  so  large  as 
to  compress  the  cortex,  and  to  distend  all  the  Tentricles.  The  indica- 
tions of  closure  of  the  communication  between  the  fourth  ventricle 
and  the  surface,  already  mentioned,  are  more  frequent  in  tubercular 
than  in  simple  meningitis.  The  lining  membrane  of  the  ventricles 
and  the  choroid  plexuses  may  be  distinctly  inflamed.  In  addition  to 
the  signs  of  inflammation  in  the  membranes,  these  present  the 
distinctive  characteristic  of  this  variety,  miliary  tubercle.  The 
granulations  are  most  easily  seen  where  the  inflammation  is  slight 
or  absent,  especially  on  the  under  surface  of  the  temporal  lobe. 
They  are  at  first  very  minute,  and  so  transparent  that  they  can 
often  be  detected  only  when  their  prominence  is  recognised  by 
looking  obliquely  at  th6  surface.  Although  seated  in  the  pia  mater, 
they  cause  a  prominence  of  the  arachnoid  where  this  covers  the 
pia  mater  closely,  resembling  the  minute  air-bubbles  beneath  the 
arachnoid  that  are  often  produced  during  the  process  of  removing  the 
brain ;  these  disappear  if  the  finger  is  passed  over  the  surface,  while 
the  tubercles  remain  unchanged.  In  other  places  they  are  of  larger 
sise  and  semi-opaque,  and  in  some  places  several  are  aggregated 
together.  Where  the  lymph  is  abundant,  only  the  larger  and  older 
tubercles  can  be  recognised.    The  microscope  shows  the  g^uulations 

•  EroH.  •  Cent  f.  Kerr..'  1883.  221. 


S34  OEBEBEAL  HEMBBANES. 

to  consist  of  lymphoid  cells,  situated  Qsuallj  around  a  Tesse!* 
its  perivascular  sheath.  It  is  important  to  remember  that  meningeal 
tubercle  and  tubercular  meningitis  are  not  quite  identical.  Tubercles 
may  be  found  in  the  membranes  when  there  is  no  sign  of  inflamma- 
tion, in  cases  of  general  tuberculosis,  and  they  may  be  accompanied 
by  symptoms  of  cerebral  disturbance  resembling  those  caused  by 
inflammation.  When  inflammation  accompanies  them,  its  extent  and 
degree  vary.  It  is  usually  considerable  only  at  the  base,  and  is 
scarcely  ever  seen  at  the  conyexity  and  not  at  the  base ;  not  rarely  it 
is  general.  Sometimes  the  inflammation  is  conflned  to  one  small  arefti 
as,  for  instance,  to  the  neighbourhood  of  the  central  convolutions  on 
one  side ;  such  local  meningitis  is  usually  associated  with  tubercles  of 
some  size:  yery  rarely  inflammation  and  tubercles  of  the  ordinary 
character  are  conflned  to  .the  conyexity  of  one  hemisphere.*  Even 
when  the  inflammation  is  apparently  confined  to  the  base,  tubercles 
can  usually  be  detected,  often  in  abundance,  over  the  convexity,  but 
they  are  still  more  numerous,  larger,  older,  and  more  opaque  at 
the  base,  especially  about  the  commencement  of  the  Sylvian  fis- 
sure. 

The  characteristic  bacilli  of  tubercle  haye  been  found  in  the  pia 
mater  in  these  cases  (Comil  and  others).  Moreover  the  organisms 
have  been  found  when  no  tubercles  could  be  seen  with  the  naked  eye, 
although  commencing  granulations  were  discovered  by  the  micro- 
scope,t  s^d  even  in  the  grey  substance  of  the  cortex  beneath  a  focus 
of  limited  inflammation.^  Tubercles  may  sometimes  be  recognised 
in  the  lining  membrane  of  the  lateral  yentricles,  and  in  the  choroid 
plexuses.  A  careful  examination  of  the  inner  surface  of  the  dura 
mater  often  shows  minute  tubercles  scattered  over  it.  They  are 
frequently  met  with  in  the  spinal  membranes,  dura  mater,  and  pia 
mater,  sometimes  one,  sometimes  both,  and  occasionally  in  great 
abundance,  especially  over  the  Cauda  equina,  where  the  membrane 
may  look  as  if  it  had  been  exposed  to  a  shower  of  fine  8and.§  Signs 
of  inflammation  are  always  slighter  in  the  spinal  than  in  the  cerebral 
membranes,  and  are  often  absent,  especially  when  the  grannlationa 
are  upon  the  dura  mater  only.  The  cortex  of  the  brain  may  b^ 
injected  and  softened  at  the  surface,  but  if  there  is  much  effosioa  is 
the  yentricles  the  amount  of  blood  in  the  yessels  of  the  cerebral 
substance  may  be  less  than  normaL  Under  the  microscope  the  walls 
of  the  cortical  vessels  are  often  found  to  be  crowded  with  lencocytei^ 
and  sometimes  minute  aggregations  of  tubercles  may  be  detected 
within  the  cortical  tissue.*  Small  extravasations  are  common,  is 
adults,  in  the  membranes  or  in  various  parts  of  the  brain-subaUuMi^ 

*  Hagaenin,  Hilton  Fagge. 

t  Dawson  and  Hebb, '  Lancet/  1884^  Ap.  12.  p.  680. 
t  D^jerine, '  Revue  de  M^.,'  March,  1885,  p.  174. 
§  Wortmann  found  no  tubercles  in  tbe  spinal  membranes  only  fai  foov  of 
seven  cases  examined  (<  Jabrb.  f.  Kinderheilk./  Bd.  jlx,  1888,  p.  800). 
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mnd  axe  probably  due  to  changes  in  the  walls  of  the  vessels  and 
tbrombosis  within  tbem. 

In  these  cases  a  tubercular  tnmour  is  occasionally  found  in  the 

brain,  sometimes  more  than  one.    I  have  seen  a  mass  of  tubercle  the 

nsa  of  a  filbert  growing  from  the  under  surface  of  the  dura  mater. 

ISxtensire  miliary  tuberculosis  of  the  small  yessels  and  the  substance 

^  the  brain,  causing  almost  uniyersal  softening,  has  once  been 

obserfed* 

In  joung  children  tubercles  are  almost  invariably  found  widely 

icrttered  through  the  other  organs  of  the  body.    Thev  are  most 

^^^I'^tant  in  the  spleen, — very  frequent,  also,  in  the  enlarged  mesen- 

Mc  glands.    Exceptions  to  the  general  character  of  the  affection 

^  fmre^  but  Gee  mentions  a  case  in  a  girl,  aged  four,  in  whom  a 

cbeocj  mass  in  each  lung  was  the  only  indication  of  tubercle  outside 

^6  membranes,  and  similar  cases  have  been  recorded  by  others.    The 

^^*o>ating  scrofulous  material,  in  such  cases,  was  probably  the  source 

of  the  blood*infection,  and  thus  the  cause  of  the  meningitis.  Tubercles 

^  often  to  be  seen  in  the  choroid  in  tubercular  meningitis,  although 

generally  only  late  in  the  course,  and  after  its  nature  has  become 

•lear. 

^^rombosit  in  a  vein  of  the  convexity  is  occasionally  found  in 
teborcular  meningitis,  sometimes  with  the  intense  secondary  con- 
(^ion  of  the  corresponding  region  of  the  brain.  It  occasionally 
P^oedes  the  formation  of  visible  tubercle.  Very  rarely  a  clot  extends 
tos  sinus,  but  the  special  symptoms  of  this  are  usually  lost  in  those 
^  ttii^  meningitis. 

Ch'ramic  Menin^itU. — ^The  diffuse,  chronic  meningitis  of  alcoholism 

''^cts  ehiefly  the  convexity,  and  is  always  slight  in  degree.    The  pia 

^i^^noid  is  somewhat  opaque,  especislly  over  the  sulci,  and  there 

^7  ^  lines  of  opaque  lymph  along  the  sides  of  the  vessels.    The 

'^  ohronie  meningitis  of  syphilis  is  often  associated  with  a  syphilitic 

r^^th,  or  with  disease  of  the  walls  of  the  arteries.     There  is  much 

^'^eniDg  of  the  pia  arachnoid,  with  the  peculiar  exudation — at  first 

pQiiDj  **  in  aspect,  while,  later,  caseous  foci  are  scattered  through 

^*^whieh  glues  all  adjaoent  structures  together,  and  often  unites  the 

I^  ittater  to  the  duis  mater.    It  may  be  so  abundant  at  a  certain 

9^  as  to  occasion  doubt  whether  it  should  not  be  regarded  as  a 

l^^ma,*'  with  secondary  inflammation.     Ultimately,  if  caseation  is 

'"^^^^ied  by  treatment,  fibroid  transformation  may  occur,  and  a 

^^^  layer  of  tissue,  tendinous  or  cartilaginous  in  aspect,  extends 

**^  %  certain  region,  more  often  at  the  base  thau  at  the  convexity, 

'^'^'^kandiag  and  eompressing  the  nerves,  and  uniting  the  various 

^^branas.    The  thickness  of  the  layer  may  be  as  much  as  a  third 

^  ^  inch ;  the  dura  mater  is  often  also  thickened. 

^  ohildren,  chronic  inflammation  occurs  chiefly  in  the  posterior 
'^  about  the  pons,  medulla,  and  cerebellum,  which  are  often 

•  Qm^  •  K&jnoM  Sytteai  of  Mcdicina^'  ?ol.  ii,  2nd  ed ,  p.  408. 
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aie  ■peeiall J  predisposed,  and  then  may  liave  its  cliaTacter  modified  bj 
the  predisposition,  such  as  alcoholism  or  hysteria.  Diagnostic  errors 
are  then  easy.  The  delirium,  as  a  rule,  deriyes  its  significance  from 
iti  association  with  headache.  At  first  there  is  merely  wandering 
during  sleep,  and,  as  the  mental  disturbance  increases,  periods  of 
perfect  or  imperfect  consciousDcss  alternate  with  periods  of  delirium, 
when  the  cries  of  pain  are  often  frequent  and  severe.  When  it  has  set 
in,  it  usually  persists,  sometimes  with  intermissions,  until  the  coma 
comes  on. 

Vomiting  consists  in  the  rejection  of  the  contents  of  the  stomach, 
often  without  nausea;  there  is  not  usually  retching  when  the  stomach 
It  empty.  It  is  a  frequent,  and  often  a  very  early  symptom,  whatever 
be  the  seat  of  the  inflammation.  The  tongue  is  at  first  clean,  but  it 
may  afterwards  become  thickly  furred  and  the  breath  very  offensive. 
The  bowels  are  confined,  often  obstinately, and  the  abdomen  is  retracted. 

Gkneral  convulsions  occur,  irrespective  of  the  seat  of  the  inflamma- 
tion, bat  are  rather  more  frequent  in  children  than  in  adults.  They 
may  occur  at  any  time  during  the  course  of  the  disease,  from  the  onset 
to  the  end.  They  are  occasionally  almost  the  only  symptom  of  the 
meningitis  that  is  produced  by  septic  processes.  Eigidity  of  the 
muscles  of  the  neck,  with  retrac^on  of  the  head,  is  common  in  menin- 
gitis about  the  posterior  part  of  the  base,  and  may  extend  to  the 
mntcles  of  the  back  if  the  inflammation  passes  down  the  spinal  canal. 
It  is  a  symptom  of  very  great  importance,  being  frequently  the  first 
unequivocal  indication  of  the  malady. 

Optic  neuritis  is  a  common  symptom  of  meningitis  of  the  base,  but 
is  rare  when  the  inflammation  is  confined  to  the  convexity.  It  is  not 
an  early  symptom,  being  seldom  met  with  until  the  end  of  the  first 
week.  I  have  once  seen  it  (unilateral)  as  early  as  the  fifth  day  after 
the  onset  of  the  symptoms  of  tubercular  meningitis.  It  is  due  to  the 
extension  of  inflammation  from  the  membranes  to  the  sheath  and 
sal«tance  of  the  optic  nerve  within  the  skull,  and  the  descent  of  this 
inflammation  to  the  eye,  probably  aided  by  the  passage  of  material 
down  the  sheath  of  the  nerve  to  the  neighbourhood  of  the  globe.  The 
intra-ocular  changes  are  seldom  intense.  There  is  swelling  of  the 
pallia,  blurring  the  edges  of  the  disc,  and  often  (especially  in  tuber- 
enlar  meningitb)  the  swelling  is  paler  than  in  commencing  inflam- 
mation from  other  causes.  The  veins  are  full,  but  haemorrhages  are 
rare,  and  the  neuritis  is  never  so  intense  as  in  cases  of  tumour. 
Choroidal  tubercles  are  sometimes  seen  in  the  tubercular  variety. 

HyperBsthesia  of  the  skin  is  occasionally  met  with,  and  that  of  the 
special  tenses  is  very  common,  so  that  light  and  noise  distress  the 
patient  and  increase  his  suffering.  Both  are  apparently  due  to  the 
general  excitability  of  the  brain.  Botentiou  of  urine  is  common  in 
the  later  stage,  when  consciousness  is  obscured.  Occasionally  there 
im  ineontinaice  of  urine  and  fssces. 

Loeal  9fmpiom$  occur  in  the  cranial  nerves  and  limbs.     In  the 
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former  thej  depend  obieflj  on  the  affection  of  thelmaep  in  the  latter  on 
fibat  of  the  convexity.  These  symptoms  are  partly  those  of  irritation, 
partly  those  of  paralysis.  The  most  common  symptoms  are  in  the 
ocular  nerves,  causing  alteration  in  the  position  or  movement  of  the 
eyeballs  or  in  the  size  of  the  pupils.  Strabismus  is  a  very  important 
symptom ;  it  is  often  at  first  transient,  or  present  only  on  movementi 
aD(l  even  then  inconstant,  depending  apparently  cm  Tarying  o^er^ 
action  of  a  muscle.  In  other  cases  there  is  persistent  and  OTidently 
paralytic  weakness  of  certain  muscles.  Slight  ptosis  may  oceur,  bii 
complete  paralysis  of  the  third  nerve  is  not  common.  Indeed,  the 
whole  of  any  nerve  is  scarcely  ever  paralysed  unless  other  nerves 
suffer  in  some  degree — a  point  of  some  importance.  The  pupils  art 
usually  contracted  in  the  early  stage,  especially  wheu  there  is 
intolerance  of  light ;  subsequently  they  are  often  dUated.  Inequality 
is  a  very  common  and  most  important  symptom;  it  ocours  in 
inflammation  of  the  convexity  as  well  as  of  the  base.  It  is  often 
transient  and  variable,  present  at  one  time  and  absent  a  few  honn 
later ;  now  one  pupil,  now  the  other,  may  be  the  larger.  An  undue 
sensitiveness  of  the  dilator  fibres  to  cutaneous  stimulation  has  been 
noted  by  Parrot 

Next  in  frequency  is  an  affection  of  the  facial  nerve,  weakness  of 
which  is  indicated  by  inequality  of  the  mouth,  or  distinct  defect  of 
movement.  When  the  disease  is  at  the  base,  all  parts  of  the  facial 
nerve  may  be  affected;  when  it  is  over  the  convexity,  the  lower  part 
suffers  alone  in  most  cases ;  perhaps  there  is  occasionally  brief  weaken- 
ing of  the  upper  part.  The  muscles  of  mastication  may  be  rigid,  but 
this  is  not  frequent,  and  their  paralysis  is  still  more  rare.  The  hypo- 
glossal nerve  sometimes  suffers,  and  deviation  of  the  tongue  results. 

The  hypersesthesia  of  the  special  senses  has  been  already  mentioned. 
An  affection  of  the  olfactory  nerve  is  very  rare.  So  also  is  consider- 
able impairment  of  sight,  which  scarcely  ever  occurs  except  in  cases 
in  which  the  inflammation  passes  into  a  chronic  stage,  and  damages 
the  optic  nerve  considerably,  partly  directly,  and  partly  by  the  eon* 
traction  of  lymph  that  forms  around  it.  The  auditory  nerve  suffers 
more  frequently,  usually  in  association  with  the  facial  (which  lies 
beside  it  at  the  base  of  the  brain),  but  in  greater  degree.  Both 
auditory  nerves  are  sometimes  supposed  to  be  damaged  alone  ift 
meningitis  associated  with  bilateral  otitis  interna,  but  it  is  oertaia 
that  in  these  cases  the  deafness  is  due  to  the  labyrinthine  inflanuns- 
lion,  and  not  to  the  meningitis. 

One-sided  symptoms  are  not  uncommon— muscular  rigidity,  uni- 
lateral convulsion,  or  hemiplegia.  Complete  hemiplegia  is  rare,  and 
occurs  only  when  the  membranes  about  the  central  convolutions  are 
involved.  Sometimes  no  difference  can  be  seen  in  the  state  of  the 
membranes  over  the  two  hemispheres  to  account  for  the  difference  in 
the  limbs ;  the  paralysis  is  apparently  due  to  arrest  of  function  bj  the 
irritation.    In  rare  cases  the  hemiplegia  is  due  to  the  oocurrenoe  of 
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Ihrombofis  in  a  smfaoe  veiiL  Bigidity  of  the  limbs  of  one  side  or  of 
both  is  very  frequent.  It  maj  be  slight  or  considerable,  and  often 
tariea  from  time  to  time ;  passire  movements  then  cause  pain,  and  tbe 
pain  produced  is  often  greater  than  the  amount  of  rigidity  would 
suggest.  OonTulsions,  beginning  locally,  or  partial  in  extent,  are  also 
common  in  meningitis  of  the  convexity.  Unilateral  hypersestbesia 
may  also  occur,  and  there  may  be  areas  of  ansesthesia,  but  complete 
bemiansBsthesia  is  very  rare.  Aphasia  occurs  chit^fly  in  the  tubercular 
variety,  perhaps  because  snob  inflammation  is  apt  to  extend  along  the 
fissure  of  Sylvius.    It  is  occasionally  an  early  symptom. 

The  pyrexia  of  meningitis  varies  much  in  different  casea.  Often 
there  is  from  the  first  a  considerable  elevation  of  temperature,  lOP — 
103^9  and  it  remains  high,  with  irregular  variation,  throughout  the 
disease.  In  the  most  acute  purulent  form  the  temperature  may  rise 
quickly  to  104^  or  105^,  and  remain  high  till  death.  In  other  cases 
Uie  temperature  is  at  first  raised  and  towards  the  end  falls  below  the 
normal,  and  a  rectal  temperature  of  96^  or  97^  haa  been  observed. 
On  the  other  band,  towards  the  end  the  temperature  may  be  very 
high,  106^  or  108^.  It  is  said  that,  in  very  rare  cases,  the  disease  runs 
its  course  without  fever,  and  it  is  certain  that  for  some  days  the 
temperature  may  not  be  above  the  normal ;  apparently  this  is  the 
result  of  an  influence  exerted  by  the  nervous  system  which  neutralises 
the  tendency  of  the  inflammatory  process. 

The  pulse  presents  as  wide  variations  as  the  temperature,  but  there 
may  be  no  correspondence  between  the  variations  in  the  two  symptoms. 
In  some  cases  it  is  frequent  throughout ;  more  often  it  is  slow,  68, 50, 
or  even  40,  and  it  is  often  not  only  slow  but  irregular  in  rhythm.  The 
pre-mortem  rise  in  temperature  is  usually  attended  by  extreme  fre- 
quency of  pulse,  160, 180,  and  sometimes  uncountable  rapidity. 

The  vaso-motor  system  is  often  disturbed.  The  well-known  (odU 
€MbraUy  in  which  cutaneous  irritation  is  followed  by  unusually  vivid 
and  enduring  congestion  of  the  skin,  has  been  erroneously  supposed 
to  be  of  special  diagnostic  significance,  but  it  is  met  with  in  many 
otber  affections.  There  is  often  a  strong  tendency  to  the  formation  of 
sloQghs  and  bedsores,  and  the:^  vesications  are  frequently  produced 
1^  the  application  to  the  skin  of  hot  bottles,  the  heat  of  which  is 
insufficient  to  cause  the  effect  in  a  healthy  person  ;  uncovered  metallic 
bottles  are  especially  dangerous.  These  trophic  changes  are  more 
frequent  in  sabaeute  than  in  acute  meningitis. 

Bespiration  is  sometimes  slightly  quickened,  but  it  is  rarely  much 
disturbed  until  the  final  period,  when  in  tubercular  meningitis  the 
Cbeyne-Stokes  rhythm  is  often  observed,  and,  in  this  disease,  is  always 
of  fatal  significance.  More  frequent  are  irregular  pauses,  in  which 
thb  child  ceases  to  breathe  for  several  seconds.  In  meningitis  of  the 
]iosterior  fossa  there  is  sometimes  almost  sudden  failure  of  breathing, 
irregular  feeble  re8piration»  with  rapid  cyanosis,  quickly  followed  by 
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The  nrine  is  scanty  and  febrile  in  cliaracter.  Albnmen  or  a  trace 
of  sugar  sometimes  appears. 

Course. — The  onset  is  sometimes  rapid  and  yiolent*  marked  by  and- 
den  and  high  pyrexia,  by  rigors,  and  by  special  symptoms  of  intense 
degree.  In  sach  cases  the  inflammation  is  usually  purulent;  the 
spinal  membranes  are  commonly  involved,  and  the  cases  resemble  the 
epidemic  form.  The  course  of  these  cases  is  sometimes  so  rapid  as  to 
resemble  that  of  the  slower  forms  of  cerebral  hsmorrhage.  Death 
may  occur  within  forty-eight  hours  after  the  onset  of  the  symptoms. 
In  other  cases  the  onset  is  gradual  and  insidious,  and  this  is  especially 
frequent  in  tubercular  meningitis.  During  the  early  period,  symptoms 
of  excitement  of  function  predominate;  delirium  accompanies  the 
headache,  there  are  convulsions  and  muscular  contractures.  At  a 
later  period  there  is  depression  of  function,  somnolence  deepens  to 
coma,  and  various  paralyses  occur.  These  are  often  distinguished  as 
first  and  second  stages  of  the  disease,  and  the  deep  coma  that  precedes 
death  is  regarded  as  a  third  stage.  These  stages  are  not  always  dis- 
tinctly recognisable.  Coma  sometimes  develops  almost  at  the  outset, 
and  palsy  of  limb  or  face  may  be  the  earliest  symptom.  Often  the 
local  symptoms  are  trifling,  and  only  the  general  cerebral  symptoms 
are  marked. 

The  duration  of  meningitis  varies  from  two  or  three  days  to  as  many 
weeks.  The  most  rapid  cases  are  those  due  to  septic  processes,  and 
cases  of  the  primary  purulent  inflammation  already  mentioned.  But 
the  maximum  duration  mentioned  above  is  occasionally  exceeded,  and 
cases  are  met  with  that  must  be  regarded  as  subacute.  They  are 
generally  examples  of  simple  inflammation,  and  occur  chiefly  in 
children  ;  they  constitute  a  transition  to  the  form  of  chronic  infantile 
meningitis  mentioned  on  p.  846.  ' 

Symptoms  in  Relation  to  LoealUy,—lxi  meningitis  of  the  convexity 
delirium  is  more  pronounced,  local  convulsions  and  hemiplegio  weak- 
ness are  more  common,  vomiting  is  less  frequent,  palsies  of  the  cranial 
nerves  are  for  the  most  part  absent,  and  optic  neuritis  is  rare*  In 
meningitis  of  the  base  the  cranial  nerves  suffer  early,  delirium  occnn 
later,  vomiting  is  frequent,  and  optic  neuritis  usually  develops  before 
the  symptoms  have  reached  a  high  d^ree  of  intensity.  When  delirium 
is  the  chief  symptom,  the  aspect  of  the  case  may  closely  resemble 
delirium  tremens.  When  meningitis  is  limited  to  one  part  of  the 
base,  the  cranial  nerves  suffer,  that  have  their  course  in  that  part. 
There  is  usually  retraction  of  the  head  when  the  inflanunation  affects 
the  membranes  about  the  pons  and  medulla — a  symptom  of  Tery  great 
diagnostic  importance.  Hemiplegia  and  convulsions  may  ooeur  during 
its  course,  from  the  secondary  thrombosis  already  mentioned*  Uni- 
lateral convulsion,  beginning  locally,  may  succeed  recovery. 

In  ventricular  meningilis,  in  which  abundant  efhisioa  and  tiaues  of 
inflammation  in  the  choroid  plexus  and  ependyma  are  the  only 
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ehangety  the  g^eral  tjinptonui  are,  strange  to  saj,  the  same  as  in 
other  forms, — headache,  Tomiting,  fever,  convulsions,  rigidity,  delirinm, 
irregularitj  of  pulse  and  breathing,  and  final  coma,  but  the  fanctions 
of  the  cranial  nerves  are  seldom  interfered  with.  The  fontanelle,  if 
open,  ia  distended  and  pulsates.  Death  may  occur  in  a  few  days,  or 
at  the  end  of  ten  days  or  a  fortnight.  Occasionally,  after  an  acute 
onset,  the  symptoms  lessen,  but  the  remission  is  followed  by  their 
renewal  in  &tal  intensity*  It  is  said  that  incomplete  recovery  may  . 
occur,  with  enduring  defect  in  mind  or  muscular  power,  contractures, 
oscillating  gait  or  convulsions.  Enlargement  of  the  head  may  develop, 
and  the  caae  practically  becomes  one  of  chronic  hydrocephalus.  There 
it  nothing  in  these  symptoms  that  is  distinctive.  All  are  conunon  to 
meningitis  that  is  external  as  well  as  internal,  and  there  is  considerable 
room  for  doubt  as  to  the  accuracy  of  the  diagnosis  of  cases  that  are 
not  fataL 

Sfmpicms  in  BelcUion  to  Form, — In  simple  meningitis  the  symptoms 
are  those  above  described,  and  their  precise  character  depends  on  the 
seftt  of  the  inflammation.  The  course  of  the  disease  is  often  longer 
than  in  the  other  forms — three,  four,  or  six  weeks ;  and  the  symptoms 
present  greater  variations  in  degree  and  in  character.  The  rise  of 
temperature  ia  often  at  first  great,  but  it  may  subside  as  the  disease 
patses  into  a  subacute  stage.  Probably  in  consequence  of  the  longer 
course,  optic  neuritis  is  frequent  and  considerable  in  degree,  especially 
if  the  base  is  involved.  In  meningitis  secondary  to  local  disease  the 
■eat  of  the  inflammation,  and  therefore  the  attendant  symptoms,  differ 
according  to  the  position  of  the  disease  that  excites  it.  Moreover,  the 
symptoms  of  the  primary  malady  often  mask  those  of  the  meningitis 
which  it  excites. 

TuhercuJar  Meningitii,'- The  symptoms  differ  to  some  extent  in 
children  and  in  adults. 

In  the  child  prodromata  are  frequent.  Loss  of  flesh  and  indica- 
tions of  general  failure  of  strength  are  the  most  common.  Thev  are 
usually  due  to  the  process  of  tuberculosis,  of  which  the  meningitis 
ia  one  result.  Slight  evening  pyrexia  often  accompanies  these 
symptoms.  Other  premonitory  symptoms  are  met  with  in  the 
nervous  system, — mental  irritability,  restlessness  at  night,  and  a 
tendency  to  frontal  headache,  the  pain  being  excited  by  mental  work 
and  fatigue. 

These  symptoms  may  exist  for  a  few  weeks,  sometimes  for  a  month 
or  two  before  the  actual  onset  When  the  meningitis  is  secondary  to 
eootiderable  tubercular  mischief  elsewhere,  as  in  the  lungs,  the  sym- 
ptoms of  thia  usually  obscure  anv  premonitory  symptoms  of  the 
meniogitia.  Occasionally,  as  the  cerebral  inflammation  develops,  the 
■ymptoma  of  the  lung  affection  lessen  in  a  n>markable  degree.  The 
which  may  exist  for  two  or  three  weeks  before  the  onset  of 
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the  acute  sjmptoma,  is  perhaps  due  to  the  f onnation  of  tnbeorcle  in  tlie 
membranes,  if,  as  is  generally  believed,  this  precedes  the  inflammation. 
Another  antecedent  symptom  is  the  vomiting,  which  may  be  appa- 
rently causeless,  or  may  follow  an  inadequate  cause,  i.  e,  it  occurs  after 
food  that  is  not  quite  judicious,  although  not  so  indigestible  as  to  be 
alone  a  sufficient  cause  of  its  rejection.  This  symptom  should  always 
excite  suspicion  if  it  occurs  without  other  indications  of  gastric  dis- 
turbance, and  especially  if  it  is  repeated  and  is  associated  with  other 
premonitory  symptoms. 

Such  vomiting,  more  severe  in  deg^e,  is  a  common  symptom  of  the 
onset,  which  is  usually  attended  by  a  great  increase  in  the  headaohe, 
or  by  the  development  of  headache  if  this  was  absent  before,  some- 
times by  drowsiness,  and  often  by  attacks  of  general  oonvulsion.  In 
the  early  stage  of  the  disease  the  prominent  symptoms  are  osually 
those  of  general  cerebral  disturbance,  headache,  somnolence,  wander- 
ing at  night,  sometimes  vertigo,  vomiting,  constipation,  and  the  condi* 
tions  of  pulse  and  temperature  already  described.  The  rigidity  of 
the  neck  and  retraction  of  the  head  are  fi*equent.  Aphasia  is  some- 
times an  early  symptom.  At  the  end  of  the  first  week,  somedmee 
earlier,  sometimes  later,  the  symptoms  in  the  cranial  nerves,  already 
mentioned,  come  on.  About  this  time  also  changes  in  the  optie 
disc  are  often  recognisable.  In  the  course  of  the  second  week  the 
somnolence  deepens  to  coma,  but  in  older  children  this  may  be  pie- 
ceded  by  definite  delirium,  occasionally  violent.  The  other  symptoms 
become  more  conspicuous  or  develop.  Bigidity  of  the  limbs,  local 
convulsion,  or  hemiplegia  may  be  added.  Defect  of  sensation  is 
sometimes  associated  with  the  palsy,  and  may  be  more  extensive ;  it 
may  be  preceded  by  hypersesthesia.  The  paralysis  may  be  transient 
or  permanent.  The  pulse  often  becomes  frequent,  140 — 180,  sometimes 
suddenly,  sometimes  gradually.  Respiration  is  often  sighing  or  irre- 
gular. Towards  the  end  of  this,  or  in  the  beginning  of  the  third  wedc, 
the  child  lies  unconscious  and  motionless,  often  with  rigidity  or 
flaccidity  of  the  muscles  of  one  side;  muco-pus  accumulates  on  the 
cornea;  convulsions  are  more  frequent;  the  respiration  is  mors 
irregular,  and  may  present  an  occasional  pause  or  a  distinct  Chejne- 
Stokes  rhythm.  The  patient  may  die  during  the  coma  with  aoeomula- 
tion  of  mucus  in  the  chest;  bedsores  may  form,  and  hasten  the  ffttil 
issue ;  or  death  may  immediately  succeed  an  attack  of  conTuIsions. 
Sometimes  there  is  an  apparent  improvement  shortly  before  death, 
but,  as  Oxlev*  has  pointed  out,  the  pulse  seldom  shares  in  tliis. 
The  temperature  towards  the  end  may  sometimes  remain  at  about  the 
sam^  degree  of  moderate  elevation,  sometimes  it  becomes  very  high, 
sometimes  falls  below  the  normal,  and  is  sometimes  very  low.  Thus 
in  one  recorded  case  on  the  seventeenth  day  of  the  disease,  the  day 
before  death,  the  temperature  was  only  93°  (Bokai). 

In  the    cases  in   which   tubercular    meningitis  affects  only  tte 

*  '  Liverpool  Med.-Chir.  Jounuil/  Jalj,  1885. 
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conyexitj  (which  are  less  rare  than  is  commonly  supposed)  the 
symptoms  in  the  cranial  nerves  are  absent,  vomiting  is  less  obtrusive^ 
and  headache  and  delirium,  -with  convnlsions  and  rigidity  of  limb, 
constitute  the  chief  symptoms.  Inequality  of  pupil  is  often  present 
when  other  ocular  symptoms  (including  neuritis)  are  absent,  but 
alight  strabismus  or  diplopia  will  often  be  discovered  by  a  careful 
search,  which  should  include  the  upward  movement.  Partial  tuber- 
cular meningitis,  affecting  only  a  small  part  of  the  convexity,  causes 
local  symptoms  resembling  those  of  a  tubercular  giowth,  with  which, 
indeed,  it  is  commonly  associated. 

The  duration  from  the  onset  varies  from  one  to  three  weeks.  It  is 
rarely  less  than  a  week,  and  occasionally  as  much  as  four  weeks.  The 
average  is  two  weeks.  In  cases  that  begin  insidiously  the  duration  is 
determined  with  difficulty,  and  if  the  premonitory  period  is  included 
the  average  is  more  than  two  weeks.  The  average  duration  of  tuber- 
cular meningitis  limited  to  the  convexity  is  said  to  be  less  than  when 
the  base  is  affected.  The  usual  termination  is  death,  but  it  is  not  open 
to  question  that  cases  do  sometimes  recover.  Unquestionably  cases 
recover  in  which  the  existence  of  meningitis  admits  of  no  doubt,  and 
in  which  there  is  a  strong  presumption  that  the  inflammation  is 
tubercular,  although  the  recovery  removes  the  possibility  of  rigid 
proof.  In  most  cases  of  children  who  recover  from  an  illness  resem- 
bling tubercular  meningitis,  the  cerebral  symptoms  were  general 
pain,  delirium,  and  convulsions;  as  a  rule  there  have  not  been 
symptoms  in  the  cranial  nerves  beyond  inequality  of  pupil  and  slight 
optic  neuritis. 

In  the  aduU  the  symptoms  of  tubercular  meningitis  are  essentially 
the  same  as  in  the  child,  but»  if  possible,  even  more  varied  in  their 
character  and  combination.  Headache,  vomiting,  and  cranial  nerve 
symptoms  are  the  same.  Palsy  of  ocular  nerves  is  common,  but 
seldom  involves  the  whole  of  one  third  nerve  (one  case  in  twenty — 
Seits) ;  ptosis  is  mora  frequent  (one  in  seven).  General  convulsions 
are  not  common,  delirium  usually  occurs  earlier,  and  its  association 
with  persistent  headache  is  verj  conspicuous.  The  insidious  cha- 
racter of  the  onset  is  as  common  as  in  childhood,  in  spite  of  the 
ability  of  the  sufferer  to  describe  his  symptoms.  In  young  women 
the  early  stage  of  the  disease  is  sometimes  attended  by  symptoms  of 
hysteroid  character;  the  morbid  functional  tendency  incidental  to 
the  age  and  sex  determines  tbe  form  of  the  general  functional  dis- 
turbance that  is  at  first  produced  by  the  disease  of  the  membranes. 

The  disease  commonly  comes  on  in  the  course  of  phthisis,  but  the 
indications  of  lung  disease  may  be  so  slight  as  to  escape  notice,  and 
sometimes  the  malady  has  the  aspect  of  a  primary  affection,  although 
tubercles  are  found  elsewhere  after  death.  Besides  the  symptoms 
already  described,  it  should  be  noted  that  hemiplegia,  coming  on  in 
the  C9ur8e  of  a  few  days  or  a  week,  and  often  attended  by  convul- 
sions, may  he  the  chief  symptom  when  the  inflammation  involves  the 
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convexitj  of  one  hemisphere.  The  duration  of  the  disease  in  the 
adult  is  sometimes  the  same  as  in  the  child,  but  often  it  is  apparentlj 
shorter,  perhaps  because  the  early  symptoms  are  overlooked  in  the 
presence  of  the  more  obtrusiye  pulmonary  disease.  Occasionally,  on 
the  other  hand,  it  is  much  longer.  Headache  generally  precedes 
other  symptoms,  and  the  sufferers  have  often  been  liable  to  headaohe. 
and  increasingly  so  during  the  ill-health  that  preceded  the  meningitis 
in  most  cases.  The  habitual  headache  passes  into  that  of  the  intn^ 
cranial  disease,  and  increases  the  difficulty  of  fixing  the  commence- 
ment of  the  latter.  The  fatality  of  the  disease  is  great,  but  cases  of 
recovery  from  what  is  apparently  tubercular  meningitis  are  obserred 
in  young  adults  more  frequently  than  in  children.  Doubt  always 
hangs  oyer  the  exact  nature  of  cases  that  recover,  but  the  eyidenoe 
of  the  probable  tubercular  character  of  some  of  these  cases  is  very 
strong.* 

Fartial  tubercular  meningitU  is  rare.  The  dcTelopment  of  tubercle 
in  the  meninges  may  be  local,  affecting  one  part  of  the  pia  mater 
only,  and  giving  rise  only  to  symptoms  of  irritation  of  the  underlying 
cortex.  When  the  disease  is  over  or  near  the  motor  region  of  the 
cortex  it  may  cause  convulsion  of  local  commencement  or  range,  and 
the  symptoms  are  distinguishable  from  those  of  a  tumour  only  by 
their  course. 

Purulent  MeningiHe, — The  symptoms  depend  upon  its  locality. 
The  course  is  usually  very  acute,  and  the  pyrexia  considerable  and 
constant,  often  with  an  evening  rise;  the  temperature  is  far  more 
regular  in  its  variations  than  in  tubercular  meningitis.  The  general 
description  given  of  the  symptoms  of  meningitis  is  in  the  main 

*  As  sn  instsnoe  of  this  dau  may  be  mentioned  the  case  of  a  girl  aged  nineteei^ 
who  had  lost  a  brother  fix>m  cariee  of  the  spine,  and  a  cootin  from  phthuii.  For 
■ome  months  she  had  been  growing  ansBmio  aod  languid*  especiaUy  alter  the  death 
of  a  sister  two  months  previously.  Three  weeks  before  I  aaw  her,  having  previously 
complained  for  a  week  or  two  of  slight  headache,  this  suddenly  became  interne^ 
chiefly  on  the  left  side  of  the  head,  keeping  her  awake  at  night,  making  her  scream 
with  the  pain ;  it  was  accompanied  by  frequent  vomiting.  After  a  few  days  these 
symptoms  lessened,  but  recurred  from  time  to  time^  and  with  espednl  severity  tw4 
weeks  after  the  onset,  a  day  or  two  before  I  saw  her.  After  this  attack  she  was 
•oninolent,  did  not  speak,  and  the  urine  was  passed  into  the  bed.  The  temperature, 
at  first  normal,  rose  to  100°.  She  moved  the  right  arm  less  than  the  left,  and  had 
several  convulsions  with  tonic  spasm,  flfsxion  of  the  arms,  and  deviation  of  the  head 
to  the  right.  When  seen,  she  could  be  roused  to  take  notice^  but  not  to  speak> 
There  was  slight  rigidity  of  the  limbs,  greater  on  the  right  side.  The  le^s  and 
'Upper  arms  were  moved,  but  not  the  hands.  The  pulse  was  88  and  irregular. 
There  was  slight  bnt  distinct  optic  neuritis,  in  aspect  exactly  that  seen  in  tubercular 
meningitis.  Her  head  was  shaved,  ice  applied  to  it,  and  a  blister  to  the  back  of  the 
neck,  and  phosphate  of  iron,  iodide  of  potassium,  and  nitric  ether  given  internally. 
That  evening  she  had  four  more  convulsions,  commencing  in  the  right  leg.  The 
day  after  that  on  which  the  blister  rose  she  8))oke,  and  afterwards  slowly  improved  i 
for  several  days  more,  however,  urine  was  passed  into  the  bed,  and  the  right  %rn  waa 
distinctly  weaker  than  the  left.    She  ultimately  recovered  perfectly. 


M£NINQ1TIS.  S45 

applicable  to  the  pnralent  form.  But  no  form  of  inflammation,  not 
eren  the  tubercular,  presents  greater  yariationB  in  symptoms  and 
course  in  proportion  to  the  intensity  of  the  process.  Some  cases, 
secondary  to  suppuration  elsewhere,  present  extraordinary  latency. 
I  have  knowu,  for  instance,  slight  occasional  strabismus,  slight 
retraction  of  the  head,  moderate  headache,  irregular  fever,  and  optic 
neuritis  to  be  the  only  symptoms,  although  after  death  both  cerebral 
and  spinal  membranes  were  bathed  in  pus,  and  the  meningitiB 
certainly  commenced  a  fortnight  before  death.  On  the  other  hand, 
the  meningitis  that  follows  rupture  of  a  cerebral  abscess  causes 
symptoms  of  extreme  intensity  and  has  a  rapid  course. 

Focal  meningitiB,  involyiog  only  a  small  area  of  the  membranes  on 
one  side  of  either  the  base  or  the  oonyexity,  is  generally  chronic — 
traumatic  cases  of  course  excluded.  The  condition  is  therefore 
described  in  the  next  section.  In  the  very  rare  cases  in  which  focal 
meningitis  is  acute,  the  symptoms  are,  for  the  most  part,  similar  to 
those  of  the  chronic  form,  the  chief  difference  being  in  their  course. 

Cbronic  Mkninoitis, — ^The  symptoms  of  chronic  meDingitis  consist 
chiefly  in  local  disturbance  of  function ;  the  symptoms  outside  the 
nenrouB  system,  so  conspicuous  in  most  cases  of  acute  meningitis, 
are,  as  a  rule,  absent  in  the  chronic  form.  In  the  adult  the  sym« 
ptoms  vary  much  according  to  the  cause  and  nature  of  the  inflamma- 
tion. In  the  chronic  alcoholic  meninqiiu,  which  affects  chiefly  the 
convexity  over  both  hemispheres,  the  chief  symptoms  are  headache, 
moderate  in  degree  and  sometimes  absent,  slight  delirium,  mental 
failure,  and  slight  optic  neuritis.  The  malady  always  runs  a  very 
chronic  course,  and  its  symptoms  are  often  overshadowed  by  those  of 
some  other  of  the  effects  of  alcoholism,  such  as  liver  disease  or 
multiple  neuritia.  The  symptoms  may  subside  if  the  cause  of  the 
morbid  state  can  be  arrested.  It  is  plrobable  that  they  are  in  part 
due  to  the  action  of  the  alcohol  on  the  brain  substance. 

Chronic  syphilitic  meningitis  in  the  adult  is  generally  local.  It 
usually  occurs  chiefly  in  the  vicinity  of  a  syphilitic  growth,  and  its 
chief  effect  is  to  extend  the  symptoms  of  the  latter  over  a  wider  area 
than  corresponds  to  the  actual  tumour.  Thus  in  the  case  of  a  syphi* 
loma  growing  into  the  hemisphere  from  the  outer  side  of  the  cms,  the 
effects  of  this  were  accompanied  by  palsy  of  the  fifth  nerve  on  the 
same  side  in  consequence  of  syphilitic  meningitis  extending  from  the 
tumour.  Sometimes  such  meningitis  exists  apart  from  any  distinct 
growth,  and  may  then  extend  widely,  even  sheathing  the  whole  base 
with  its  products.  There  is  always  a  considerable  formation  of  tissue 
thickening  the  pia-arachnoid,  sometimes  to  such  an  extent  as  to 
suggest  a  diffuse  growth.  The  seat  of  the  disease  may  be  at  the  base 
or  the  convexity;  in  either  situation  focal  symptoms  are  produced, 
scarcely  distinguishable  in  the  more  chronic  cases  from  those  of  a 
syphilitic  growth  except  by  the  slighter  degree  of    optic  neuritis, 
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the  slighter  indieatioDB  of  compression  of  the  parts  affected,  and  the 
less  gradual  onset.  The  side  of  the  medulla  is  an  occasional  seat  of  this 
inflammation^  which  is  one  of  the  most  common  causes  cf  the  con* 
joint  palsy  of  one  half  of  the  tongue,  side  of  the  palate,  and  Tocal  cord 
(see  p.  307).  Another  occasional  seat  is  the  neighbourhood  of  the 
motor  convolutions  producing  unilateral  fits,  and  local  pain  and 
tenderness.  It  is  probable  that  focal  inflammation  in  adults  is 
gonerallj  syphilitic  in  nature,  the  traumatic  form  of  course  excepted.* 

In  such  cases  it  is  often  useless  and  even  cruel  to  suggest  the 
probable  cause  of  the  malady.  It  is  unlikely  that  by  such  questions 
syphilis  can  be  absolutely  excluded,  and  unless  it  can  be  excluded  the 
employment  of  antisyphilitic  treatment  in  such  a  case  is  the  first  duty 
of  the  practitioner.  Moreover,  if  syphilis  can  be  excluded,  the  treat- 
ment suitable  for  syphilis  (mercuij)  remains  the  most  promising  for 
a  simple  inflammation. 

Chronic  ivf untile  meningiiu,  which  is  also  in  some  cases  assoeiated 
with  syphilis,  causes  symptoms  that  depend  on  the  special  procliTity 
of  the  inflammation  to  affect  the  posterior  fossa  of  the  base.  The 
most  important  and  characteristic  symptom  is  retraction  of  the  head. 
In  a  valuable  paper  on  these  casesf  Drs.  Qtee  and  Barlow  point  out 
that  the  onset  of  this  symptom  is  sometimes  sudden,  sometimet 
gradual ;  when  sudden  it  is  occasionally  attended  by  other  symptomSi 
— fever,  vomiting,  rigidity  of  the  limbs,  convulsions.  I  have  known 
general  convulsions  to  precede  for  a  week  the  onset  of  the  retraction. 
The  holding  back  of  the  head  is  due  to  a  tonic  contraction  in  the 
muscles,  and  becomes  greater  when  the  child  is  made  to  sit  up.  It 
varies  in  degree  at  different  times,  and  is  occasionally  intermittent. 
When  the  condition  has  become  established,  it  is  often  attended  by 
rigidity  of  the  limbs,  sometimes  by  epileptiform  convulsions.  Palsy 
is  i*are,  but  strabismus  and  nystagmus  are  sometimes  observed.} 
Occasionally  hydrocephalic  enlargement  of  the  head  follows  alter  a 
time.  The  symptoms  continue  for  a  period  that  varies  from  a  month 
to  a  year  and  a  half,  and  may  end  in  recovery  or  death.    After  death 

*  The  f ullowing  case  is  probably  an  instance  of  it.  A  married  lady,  a  montli  after 
ber  oonflnement,  suffered  for  a  week  or  two  from  neuralgic  pain  abont  the  rigbl 
temple  and  eye,  and  tben  became  feverish ;  one  or  two  oonvulsiona  oeeimed  of  oneer- 
tain  cbamcter,  and  left  bemiplegia  developed  rapidly,  the  paralysla  of  arm  aad  Itg 
becoming  almost  eomplete  in  the  course  of  a  few  days.  There  was  no  ofitic  neuritis. 
Iodide  of  potassium  was  given  and  mercury  rubbed  in,  fte.  f  as  soon  at  the  infloeoce 
of  the  drugs  became  established  the  symptoms  began  to  lessen,  and  they  passed  away 
entirely  in  the  courj^e  ot  a  few  weeks.  In  this  case  the  evidence  of  local  meningitis 
afforded  by  the  symptoms  and  their  mode  of  onset  was  conclusive ;  and  although  the 
effect  of  the  drugs  employed  is  not  certain  evidence  of  the  nature  of  the  Ivmoii,  it 
gave  some  support  to  the  opinion,  based  on  the  limited  extent  of  the  diseaee^  that  it 
was  of  syphilitic  orij^in. 

t  "On  the  Cervical   Opistliotonos   of  Infants,"    'St  Bartholomew's    Ho^tal 
Reports,'  vol.  xiv,  1878,  p.  22.     The  occasional  relation  to  syphilis,  noted  by 
confirmed  by  Money, '  Treatment  of  Disease  in  Children,'  18S7*  p.  456. 

X  Money  (loc.  cit.),  who  found  also  persistent  slight  pyrexia  in  one 
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the  rigoB  of  elironio  meningitis  are  alwajs  found,  chiefly  in  the 
posterior  fossa  of  the  base;  generally  Ijmph  glues  together  the 
medulla  and  cerebellum,  the  openings  from  the  fourth  yentricle  are 
elo«ed  by  the  lymph,  and  the  yentricles  are  distended.  There  may 
also  be  slight  inflammation  in  the  membranes  of  the  spinal  cord,  and 
thiSy  as  I  have  seen,  without  special  symptoms  of  spinal  meningitis. 
In  tome  cases  such  retraction  of  the  head  dates  from  the  time  of 
birth,  and  it  is  highly  probable  that  in  these  cases  there  is  hsemor* 
rhage  into  the  membranes  about  the  medulla,  a  proved  lesion  depend- 
ing geneially  on  laceration  of  the  cerebellum  (see  ''Meningeal 
Hemorrhage ").  The  retraction  of  the  head  must  be  distinguished 
from  mere  inability  to  support  the  head  due  to  weakness  of  the 
raoscles.  I  have,  however,  known  such  inability  to  follow  the  retrac* 
tiom  in  cases  in  which  the  symptom  dated  from  birth. 

Patboloot. — ^The  pia-arachnoid  differs  from  most  other  membranes 

that  enclose  visoera,  in  its  separation  into  two  layers.     Nevertheless 

it  is  commonly  regarded  as  a  serons  membrane,  and  it  presents  some 

mnaJogies  to  other  serous  membranes  in  its  pathological  liability,  but 

differences  from  them.    Like  the  pleura,  it  is  prone  to  spon- 

inflammation ;  but  the  most  common  cause  of  primary  pleurisy, 

to  cold,  seems  to  have  little  influence  in  exciting  meningitis. 

is  the  seat  of  specific  proce^ises  more  frequently  than  any  other 

^perous  membraoey  and  this,  together  with  its  liability  to  suffer  in 

plates  of  blood-poisoning,  must  be  regarded  as  its  chief  pathological 

^^TinnrtfTfttiiT     The  process  of  inflammation  also  presents  some  pecn* 

jmTJties  in  the  cerebral  membrane.     The  tendency  to  the  formation  of 

2^^™ph  is  smaller,  and  of  pus  is  greater,  than  in  the  case  of  the  pleura 

the  pericardium.    Embolic  processes  may  play  a  part  in  the  gene- 

of  some  forms  of  septicemic  inflammation,  but  it  is  probable 

it  the  oiieulatiou  of  septic  matter  in  the  blood,  not  necessarily  organ* 

rut,  sniBces  to  CKflite  in  the  membranes  the  inflammation  to  which 

^ji^^y  areprona 

9bs  acute  simple  or  pnrulent  meningitis  that  occurs  in  children 
t^S9^  adults,  as  an  apparently  primary  affection,  seems  to  be  insepar- 
tM^iMm  from  the  sporadic  form  of  cerebro- spinal  meningitis.  Although 
•puial  symptoms,  beyond  some  retraction  of  the  head,  may  be  absent, 
pcaxnJ^Bt  inflammation  extends,  in  most  cases,  down  the  membranes 
of  the  cord.  The  probable  pathology  of  these  cases  is  considered 
i^  ^He  section  on  the  epidemic  form. 

-^he  relation  between  the  morbid  process  and  the  symptoms  that 

^•^"^al   its  presence   is  still,  in  part,  obscure.     The  affection   of  the 

^^^"^ial  nerves  is  usually  due  to  their  actual  inflammation,  indications 

^  ^Vich  may  be  found  in  the  changes  of  interstitial  tissue,  and  in  the 

i^^^^'ieratiou  of  the  nerve-fibres.     With  nvai  d  to  the  character  of  the 

eT^ptoms,  we  are  doubtless  safe  in  recognising,  with  the  older  writers, 

V^  early  stage  of  over-action  as  the  result  of  irritation  of  the  nerve* 
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elements  hj  the  inflammation  of  the  enclosing  membranes.  In  eoma 
cases  the  excitement  of  function,  general  so  far  as  the  meningitio 
influence  is  concerned,  seems  to  be  determined  in  its  special  form  bj 
predisposition,  or  bj  coincident  influences.  Hence  it  is  that  in  spe- 
cially disposed  subjects  the  early  symptoms  may  present  characters 
definitely  hysterical  in  their  character.  But  the  process  of  irritation 
may  at  first  arrest  function  instead  of  exciting  its  activity.  In  the 
early  stage  of  meningitis  there  is  sometimes  complete  hemiplegia,  and 
I  have  even  known  the  inflammation  to  be  apparently  slighter  orer 
the  hemisphere  the  function  of  which  was  thus  arrested,  than  orer 
the  other.  We  can  only  explain  such  an  arrest  of  function  as  the 
result  of  irritative  inhibition,  and  must  remember  that  pus  may  be 
abundant  in  the  pia  mater  and  yet  not  penetrate  the  centre.  (See 
*'  Spinal  Cord,"  in  vol.  i,  p.  272.)  Hence  the  frequent  disproportion 
between  the  amount  of  inflammation  and  the  strange  fact  that  exten- 
sive purulent  meningitis  may  run  a  latent  course.  For  the  depression 
of  function  in  the  later  stage  there  are  two  possible  mechanisms: 
first,  the  ventricular  effusion  and  compression  of  the  brain;  and 
second,  the  greater  damage  of  nerve-elements  that  have  becQ  pre- 
viously excited.*  Whether  the  tubercles  precede  inflammation  or 
excite  any  symptoms  by  their  presence  is  as  yet  an  undecided 
problem. 

Considerable  paralysis  of  the  cranial  nerves  is  no  doubt  always  due 
to  the  affection  of  these  nerves  at  the  base  of  the  brain,  with  the  ex- 
ception of  palsy  of  the  face  and  tongue,  which  may  be  considerable 
in  degree  when  of  cortical  origin.  Thus  I  have  seen  paralysis  of  all 
parts  of  the  face  associated  with  paralysis  of  the  limbs  on  the  same 
side,  but  the  palsy  of  the  face  involved  voluntary  and  not  emotional 
movements — conclusive  evidence  that  it  was  not  due  to  an  affection  of 
the  nerve,  and  it  soon  becomes  confined  to  the  lower  part.  Spas- 
modic strabismus  and  inequality  of  pupil  may  also  probably  be  due 
to  the  affection  of  the  cortex,  as  well  as  to  that  of  the  nerve-trunks. 
Bigidity  of  muscles  is  a  result  of  irritation,  either  of  the  cortex,  cms, 
or  pons ;  the  retraction  of  the  bead  is  due  to  inflammation  about  the 
pons  and  medulla, — not,  as  is  often  said,  to  the  ventricular  effusion. 
Whether  any  symptoms,  in  the  occular  muscles  or  elsewhere,  are  due 
to  inflammatory  irritation  of  the  corpora  quadrigemina,  or  of  the 
grey  matter  lining  the  third  ventricle,  is  uncertain.  The  nerre  nuclei 
are  sometimes  damaged  by  haemorrhage,  <&c.,  from  interference  with 
those  arteries  that  pass  through  the  posterior  perforated  spot. 

Diagnosis. — The  diagnosis  of  meningitis  rests  on  the  presence  of 
such  symptoms  as  indicate  organic  disease  at  the  surface  of  the  brain* 
on  the  development  of  these  in  an  acute  or  subacute,  but  not  sudden 
manner,  and  on  the  presence  of  the  general  symptoms  of  inflammation, 

*  Rilliet  and  Barthei,  Huguenin,  &c,;  nUo  Wilks  and  Moxoa,  *  Rith.  Anat,' 
2nd  ed.,  p.  210;  Hilton  Kagge,  <  Princ.  and  Plract  of  Med./  ed.  by  Pje-Smith. 
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aucL  of  a  probable  oause.  Of  the  cerebral  Bymptoms,  those  of  local 
character  are  the  most  conclusive,  but  often  of  least  actual  diagnostie 
importance,  since  tbej  occur  comparatively  late  in  the  course  of  the 
affection ;  and  although  it  is  now  and  then  impossible  to  recognise  the 
disease  until  they  appear,  thej  more  often  serve  to  confirm  than  to  esta* 
blish  the  diagnosis.  These  general  cerebral  symptoms  are  significant 
by  their  degree  and  combination,  since  most  of  them  may  be  produced 
by  processes  commencing  outside  the  nervous  system.  The  signifi- 
cance of  the  headache  depends  on  its  persistent  intensity;  of  the 
delirium,  on  its  co-existence  with  headache;  of  vomiting,  on  its 
causeless  recurring  character ;  of  general  convulsions,  on  their  associa- 
tion with  the  other  symptoms ;  of  frequency  of  pulse,  on  its  combina- 
tion with  the  pyrexia  that  usually  accelerates  the  action  of  the  heart. 
It  is  in  the  early  stage,  when  these  general  symptoms  alone  exist,  that 
the  chief  diagnostic  errors  occur ;  but  when  the  inflammation  is  at  the 
convexity,  this  difficulty  may  persist  until  late  in  the  disease.  A 
child  of  five  had  headache,  vomiting,  and  drowsiness  for  a  fortnight^ 
then  became  comatose,  and  died  in  a  few  hours,  even  the  optic  discs 
being  normal.  Among  important  local  symptoms  are  the  inequality 
of  pupil ;  strabismus,  even  if  transient ;  nystagmus ;  retraction  of  the 
head,  and  weakness  in  the  face.  The  ophthalmoscopic  changes  may 
also  decide  the  diagnosis,  chiefly  in  cases  in  which  they  occur  early,  or 
local  symptoms  develop  late.  In  some  obscure  cases  the  occurrence  of 
retention  or  incontinence  of  urine,  or  the  readiness  with  which  the 
skin  blisters,  gives  sufficient  weight  to  other  symptoms  to  determine 
the  diagnosis.  In  all  cases  the  Protean  character  of  the  disease  should 
be  remembered,  and  above  all  the  fact  that  there  is  no  symptom  of 
meningitis  that  is  not  sometimes  absent.  Headache  is  the  most 
constant,  rarely  wanting,  but  cases  have  been  known  to  run  their 
course  without  any  obtrusive  pain ;  its  absence,  therefore,  does  not 
destroy  the  value  of  other  symptoms  that  are  of  significance,  and 
there  is  no  other  symptom  (not  excepting  pyrexia)  the  absence  of 
which  is  of  much  negative  value.  The  presence  or  history  of  a  possible 
cause  of  meningitis  often  assists  the  diagnosis  by  directing  attention 
to  symptoms  that  might  otherwise  be  unnoticed.  This  is  especially 
the  case  with  injuries,  ear  disease,  pysdmia,  and  phthisis.  Any  brain 
symptoms  in  the  subjects  of  tubercular  or  scrofulous  disease,  even 
at  a  distance,  should  excite  concern.  Occasionally  disease  near  the 
brain  may  render  the  diagnosis  more  difficult  by  obscuring,  with  its 
own  obtrusive  symptoms,  those  of  its  effect. 

The  existence  of  meningitis  being  recognised,  the  diagnosis  of  its 
seat  depends  chiefly  on  the  character  of  the  symptoms — whether  they 
are  such  as  to  indicate  disturbance  of  the  convexity  or  of  the  base. 
The  differences  that  depend  upon  locality  have  been  already  described. 
Sometimes  the  cause  of  the  meuingitid  also  helps  the  diagnosis  of 
locality,  since  adjacent  disease  excites  inflammation  first  in  its  own 
neighbourhood. 
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In  determining  the  nature  of  the  inflammation  we  are  guided  bj  it4 
cause,  its  associations,  its  seat,  the  age  of  the  patient,  and  tbe  relative 
frequency  of  the  several  forms.     Each  of  these  points  must  be  con- 
sidered, not  onlj  in  itself,  but  in  relation  to  the  others.     The  apparent 
cause  often  decides  the  question :  from  adjacent  caries  and  in  pyemia 
the  inflammation  is  almost  certainly  purulent ;  but  if  there  is  distant 
suppuration  of  scrofulous  origin  the  inflammation  may  be  either 
tubercular  or  purulent,  and  the  former  is  more  probable  unless 
there  are  other  signs  of  septicaemia.     In  pneumonia  or  acute  specific 
diseases  tbe  inflammation  may  be  either  simple  or  purulent.    If  there 
are  signs  of  phthisis  or  a  tubercular  family  history,  and  no  other 
cause  can  be  detected,  the  meningitis  is  almost  certainly  tubercular. 
The  discovery  of  tubercles  of  the  choroid  renders  the  nature  of  the 
inflammation  certain.      A  boy,  aged  five,   was  seized  with  acute 
pain  in   the  head  on  the  twentieth  day  of    typhoid  fever  (with 
characteristic  eruption) ;  this  was  followed  by  coma,  inequality  of 
pupil,  deviation  of  head  and  eyes  to  the  left,  rigidity  of  the  left  limbs, 
and  half -purposive  movements  of  the  right.     I  saw  him  on  the 
fifth  day  after  the  onset  of  these  symptoms,  and  found  optic  neuritis 
in  the  right  eye  only,  with  tubercles  in  each  choroid, — a  proof  that  the 
inflammation  was  tubercular,  complicating  the  fever  and  not  due  to  it. 
If  the  inflammation  is  at  the  base  of  tbe  brain,  and  no  cause  is  dis- 
coverable, the  probability  that  it  is  tubercular  is  very  great.    If  the 
inflammation  is  at  the  convexity  the  probability  of  its  tubercular 
nature  is  considerable  in  childhood  and  youth,  but  in  adult  life  such 
inflammation  is  probably  not  tubercular.    Under  twenty  years  of  age 
there  is  a  presumption,  in  the  absence  of  other  causal  indications, 
that  any  meningitis  is  of  tubercular  origin  ;  but  over  forty  there  is  a 
presumption  against  this,  which  becomes  greater  as  life  advances,  and 
is  increased  by  a  history  of  alcoholism  or  of  syphilis.    The  special 
diagnosis  of  ventricular  meningitis  is  practically  impossible  during 
life. 

Differential  DiagnoM.  —  Meningitis  may  be  confounded  with 
general  diseases,  and  with  other  diseases  of  the  nervous  systeaL 
These  errors  occur  chiefly  with  tubercular  meningitis,  because  most 
other  forms  have  an  association  with  some  cause  which  prevents  a 
mistake,  or  else  produce  symptoms  so  acute  and  characteristic  thai 
there  is  neither  time  nor  room  for  error.  The  following  remarks  on 
the  differential  diagnosis  apply,  however,  also  to  the  rare  simple 
basal  meningitis  which,  during  life,  cannot  be  distinguished  with 
certainty  from  the  tubercular  form. 

The  error  of  mistaking  an  acute  general  disease  for  meningitis  is 
more  common  than  the  opposite  error.  Typhoid  fever  and  catarrhal 
febricula  are  the  diseases  with  regard  to  which  a  mistale  is  most 
common ;  the  former  in  older  children  and  adults,  the  latter  in  young 
children.  The  error  always  arises  from  ascribing  initial  headache  and 
subsequent  delirium  to  cerebral  disease  in  the  presence  of  sufficient 
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pyrexia  to  aoconnt  for  the  Bjmptoms,  and  from  disregarding  the 
relation  between  the  two.  When  thej  are  the  result  of  a  general 
disease,  as  Sir  William  Jenner  long  ago  pointed  out,  the  headache 
ceases  when  the  delirium  begins.  In  meningitis  the  headache  con- 
tinuest  and  co-exists  with  the  delirium.  In  children,  conyulsions 
maj  occur  at  the  onset  of  the  general  disease.  In  all  cases,  there- 
fore, in  which  there  is  first  headache  and  then  delirium,  and  in 
which  there  is  pyrexia  sufficient  to  accotmt  for  both,  the  presumption 
it  stronglj  against  meningitis ;  this  should  onlj  be  suspected  when 
lov'al  cerebral  symptoms  appear,  or  if  there  be  general  cerebral 
symptoms  such  as  optic  neuritis,  that  do  not  occur  during  general 
diseases.  The  difficulty  of  the  diagnosis  between  typhoid  feyer  and 
tobercular  meningitis  is  increased  by  the  fact  that  the  former  is 
lometimee  attended  by  constipation,  and  the  latter  by  diarrhoea  due 
to  tubercular  ulceration  of  the  bowels,  or  by  general  abdomiual 
tenderoets  from  the  formation  of  tubercles  in  the  peritoneum.  It  is 
sometimes  necessary  to  wait  and  watch  the  course  of  the  symptoms 
before  m  confident  opinion  can  be  formed.  As  a  rule,  the  pyrexia 
nms  a  more  regular  course  in  typhoid,  and  the  pulse  is  more  frequent 
mad  ia  seldom  irregular.  The  optic  neuritis  that  is  occasionally 
associated  with  acute  specific  diseases  does  not  accompany,  but 
suceeeds  them.    It  should  be  remembered  that  convulsions  which 

and  begin  locally,  are  local  and  not  general  cerebral 

mptoms.    Avoidable  error  arises  in  most  cases  from  the  judgment 

warped  by  the  initial  headache,  and  the  practitioner  omits  to 

a  look*out  for  other  symptoms  outside  the  nervous  system.    In 

of  this,  gross  mistakes  are  sometimes  made. 

of  the  head,  resembling  that  which  occurs  in  meningitiB, 

the  result  of  rheumatism  of  the  muscles  at  the  back  of 

aeek.    L^groux  asserts  that  in  such  cases  there  may  l>e  cousider- 

I  ^e  fever,*  but  distinct  cerebral  symptoms  ai-e  of  course  absent,  and 

masdes  are  more  painful  than  in  meningitis.     Such  muscular 

^ity  is  said  to  be  also  produced,  in  some  cases,  by  peripheral  irri- 

OD,  tender  cervical  glands,  and  abdominal  distuibance.f 

aong  diseases  of  the  nervous  system,  one  that  sometimes  gives 

to  considerable  difficulty  in  diagnosis  is  intra-cranial  tumour.     A 

i^y  growing  tumour,  especially  one  that  at  first  interferes  little 

■^^^  function,  may  cause  symptoms  which  develop  so  rapidly  as  to  l^e 

ly  mistaken  for  those  of  meningitis.     This  is  the  case  sometimes 

tubercular  tumours,  and  with  glioma  of  the  pons,  which  may  run 

almost  latent  course  until  they  have  reached  a  considerable  degree 

.     ^Uensity.    The  symptoms  in  the  limbs  often  assist  the  diagnosis, 

^^^*^  the  loss  of  power  is  more  often  an  early  avmptom  in  tumour 

^ti  in  meningitis,  and  it  comes  on  gradually  in  the  former,  whereas 

^"^  V  paralysis  of  the  limbs  in  meningitis  usually  comes  on  suddenly 

k  •  LcyvMs,  'U'Enc^liale,'  1885,  No.  1. 
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from  irritatiTe  iohibition.    The  opbthalmoscopio  appeuraaoea  are  ol 
great  importance.    A  slight  degree  of  neuritis  may  be  due  to  either 
tumour  or  meningitis,  but  an  intense  lieuritis,  with  considerable  swell- 
ing and   hsBmorrhages,  is  practically  conclusiye  of  tumour.     The 
neuritis  of  a  rapidly  growing  tumonr  is  usually  intense,  and  when  the 
apparances  are  slight  at  first,  if  the  disc  be  watched  for  a  few  days* 
the  course  of  the  neuritis  often  decides  the  diagnosis.     It  must  be 
remembered  that  from  the  absence  of  neuritis  no  conclusion  can  be 
drawn.     In  many  cases,  however,  the  question  can  be  only  decided 
from  the  course  of  the  disease.     If*  after  the  first  two  weeks  from  the 
commencement,  the  symptoms  continue,  slowly  increasing,  and  the 
patient  does  not  become  comatose,  the  diagnosis  of  tumour  is  almost 
certain.    It  must  not  be  forgotten  that  meningitis  often  co-exists  wit 
tumour,  by  which  it  is  excited,  but  the  symptoms  of  tumour  in  th 
cases  have  usually  preceded  those  of  meningitis,  and  continue  un 
changed  when  the  latter  haye  passed  away  or  lessened.    When  lu 
meningitis  is  excited  by  some  adequate  exciting  cause,  as  a  fall, 
the  fact  that  there  is  more  than  inflammation  may  only  be  shown 
the  persistence  of  some  significant  symptom  after  the  meningitic 
turbance  has  passed  away.*     A  difficulty  is  met  when  tubercuLuv^- 
tumours  co-exist  with  tubercular  meningitis,  but  the  difficulty  i 
all  these  cases  is  rather  in  the  recognition  of  the  tumour  than  in  tha*^- 
of  the  meningitis. 

In  some  cases  of  meniugeal  hesmorrhage  the  symptoms  haTe 
acute,  not  sudden  onset,  and  may  closely  resemble  those  of  i: 
tion  over  the  convexity ;  headache  and  delirium  are  conspicuous ;  an< 
both  diseases  may  follow  an  injury.    Tbis  form  of  meningeal 
rhage  is,  however,  very  rare.    The  most  important  criterion  is  th^ 
absence  of  fever  and  the  rapidity  of  course.    Sudden  symptoms  in 
course  of  meningitis  do  not  lessen  the  probability  of  the 
because  they  may  be  due  to  a  secondary  vascular  lesion. 

A  considerable  difficulty  in  diagnosis  is  presented  by  some 
of  disease  of  the  ear,  in  which  symptoms  resembling  meningitis 
and  may  prove  fatal,  although  after  death  only  thrombosis  in  a  sin 
can  be  discovered,  and  sometimes  oven  that  is  absent.     The  cent 
symptoms  are  for  the  most  part  general,  and  may  be  in  part  due 
pyssmia;  but    strabismus  has  been  observed,  and  the  difficulty 
diagnosis  is  increased  by  the  fact  that  optic  neuritis  may  occur  an 
may  even  reach  a  considerable  degree.    It  is  doubtful  whether  in 
cases  a  positive  diagnosis  is  always  possible. 

The  same  difficulty  presents  itself  in  another  f orm  in  easoo  of 
double  otitis  in  children,  which  may  he  attended  with  intense  pain  in 
head,  vomiting,  fever,  delirium,  giddiness,  convulsions,  and  bila' 

*  Thus  characteristic  and  severe  meningitis  of  the  oonvexltjf,  hOatenl,  fcdlowsd  ^^ 
fall  on  an  ice-covered  liill-side.    The  patient  recovered  lavs  for  vptie  nenriti^  wkkl9S 
persisted  without  diminution,  and  there  followed  hemiplegis^  ovidonoo  of  a 
of  the  right  hemisphere,  and  death. 
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deafness.  In  most  instances  the  labjrintli  is  ohieflj  affected,  and  a 
post-mortem  examination  at  a  later  period  has  shown  onlj  sjmmetrical 
changes,  sometimes  limited  to  the  cochlea  and  semicircular  canals, 
with  atrophy  of  the  auditory  nerve.*  Such  cases  are  constantly 
thought  to  be  meningitis  ;t  but  it  is  probable  that  inflammation  of 
the  membranes  never  damages  gravely  the  auditory  nerves  without 
the  adjacent  facial  nerves. {  The  general  cerebral  symptoms  alone 
scarcely  warrant  the  diagnosis  of  secondary  meningitis  excited  by  the 
inflammation  of  the  ears.  It  is  probable,  moreover,  that  in  some  of 
these  cases  there  is  optic  neuritis,  although  there  is  no  meningitis. 
Most  practitioners  have  met  with  cases  in  which  complete  deafness  and 
blindness  came  on  in  childhood  with  such  acute  cerebral  symptoms, 
and  in  whom  the  ophthalmoscope  reveals  the  form  of  optic  nerve 
atrophy  that  succeeds  inflammation.§  It  is  probable,  on  account  of 
the  age  of  the  sufferers  and  the  symmetry  of  the  disease,  that  the 
affection  is  due  to  a  blood*state,  sometimes  induced  by  cold,  and  it 
has  been  conjectured  that  this  state  is  analogous  to  that  which  causes 
polio-myelitis.  The  cases  present  a  rery  difficult  diagnostic  problem, 
and  the  difficulty  is  increased  by  the  &bct  that  the  internal  ear  may 
be  in  flamed  secondarily  to  meningitis.  Such  secondary  otitis  has  been 
observed  in  cerebro-spinal  meningitis,  but  it  is  very  rare.|| 

The  condition  of  depressed  cerebral  function  that  was  termed  by 
Marshall  Hall  hydrocephahid^  and  is  apparently  due  to  anemia  of 
the  brain,  may  be  confounded  with  tubercular  meningitis.  In  this 
condition,  which  is  almost  confined  to  young  children,  there  is  soomo- 
lence  and  coma,  with  depressed  fontanelle,  and  local  symptoms  are 
absent.  It  is  said,  indeed,  that  rigidity  of  the  neck  and  strabismus 
have  been  observed,  but  there  is  some  doubt  as  to  the  real  nature  of 
cases  that  present  such  symptoms.  The  cases  are  distinguished  from 
meningitis  by  the  depression  of  the  fontanelle,  and  especially  by  the 
occurrence  of  the  symptoms  in  the  profound  exhaustion  that  results 
from  diarrhea  or  loss  of  blood. 

Of  the  general  diseases  of  the  nervous  system  there  is  only  one  that 
is  liable  to  be  confounded  with  meningitis,  and  especially  with  tuber- 

•  Politesr,  *  DbeiMM  of  the  Ear,'  OMseU'i  tnintlation.  1883,  p.  714. 

t  The  facility  with  which  thii  mistake  may  be  made  was  pointed  oat  by 
Totolini  («  Monatschr.  f.  Ohrenheilk./  1870,  Not.  7  and  8)  and  Reicbel  (*  BerL  kL 
Woebeniehr.,'  1870,  No*.  24  and  25). 

{  It  baa  been  assumed  that  the  auditory  neiret  may  be  so  damaged  at  the  base  as 
to  cause  complete  deafness  without  any  paralysis  of  the  facial.  This  asaomption 
rmtM  on  no  eyidence,  and  ia  roost  improbable^  althongb  no  doubt,  as  already  stated, 
the  auditory  nerves  may  snifer  somewhat  more  readily  than  the  facial  in  slight 
iaflammation  of  the  membranes. 

§  A  series  of  aneh  eases  has  been  recorded  by  Mr,  Hutchinson,  '  Ophth.  Hosp. 
Bep.,'  1866. 

I  Lnoae,  *  Areb.  f.  Ohrenheilk./  Bd.  ▼,  1870,  p.  188.  The  otitis  is  so  rare,  and 
so  remarkable  In  Its  bilateral  eharaoter,  that  it  may  possibly  be  a  coincident  etPsct 
of  the  blood-atate. 
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cular  meningitis, — hysteria.  This  error  is  bj  no  means  rare,  but 
occurs  only  in  the  cases  in  later  childhood  and  youth,  and  espedallj 
in  the  female  sex.  Meningitis,  especially  tabercular^  is&r  more  iio- 
queiitly  misti'iken  for  hysteria  than  hysteria  for  meningitis.  The 
former  error  is  very  common ;  it  is  usually  due  to  the  fact  than  when 
tbero  exists  the  state  of  nervous  system  that  underliee  hy8teril^ 
pronounced  hysterical  symptoms  are  often  developed  during  the  early 
stage  of  tubercular  meningitis.  The  case  is  diagnosed  as  one  of 
hysteria,  and  wbeu  other  symptoms  develop,  they  are  disregarded 
under  the  influence  of  the  preconceived  idea.  Even  when  no  hys- 
terical symptoms  attend  the  attack,  if  such  have  occurred  in  the 
previous  history  of  the  individual  (as  is  often  the  case  in  tuberc 
girls),  the  assumption  that  the  cerebral  symptoms  are  due  to  hys 
is  often  made  when  tbere  is  not  the  slightest  justification  for  ii 
Indited,  in  not  a  few  instances  the  fact  that  a  girl  is  the  subject 
vague  general  cerebral  symptoms  is  allowed  to  determine  the 
gnosis.  The  only  way  in  which  error  can  be  avoided  is  to  search 
watch  for  symptoms  of  organic  origin,  and  allow  these  the  same  weig] 
as  in  a  case  in  which  there  are  no  hysterical  symptoms,  or  as  in 
patient  in  whom  hysteria  would  not  be  expected.  Pyrexia  is 
especial  diagnostic  value  in  these  cases,  and  so  also  are  convul 
beginning  locally,  and  tbe  ophtbalmic  symptoms.  Strabismos 
hysteria  is  always  convergent  and  attended  by  spasmodic 
of  the  pupils.  Divergent  strabismus,  or  inequality  of  pupil,  or  nys- 
tagmus,  is  certain  evidence  of  organic  disease,  and  as  much  so  if  iti 
transient  as  if  it  is  peimanent.  Retention  of  urine  may  be  due 
hysteria,  but  incontinence  never  is.  The  significance  of  a 
for  tbe  skin  to  blister  has  been  mentioned ;  signs  of  trophic  lesions 
the  skin  should  be  carefully  looked  for  in  every  doubtful  case.* 

An  illustration  of  the  difficulty  that  sometimes  attends  the 
gnosis,  and  of  the  significance  of  pyrexia,  was  afforded  by  the  case  of 
servant,  aged  twenty -two,  who  had  bad  a  child  three  years  prerioasl; 
and  had  suffered  from  some  headache  for  six  weeks.    On  acconni 
slight  indisposition,  her  mistress  suspected  another  pregnancy, 
vrithout  telling  the  girl,  sent  for  a  medical  man  to  see  her.    The 
was  intensely  annoyed,  and  refused  to  answer  any  qnestioiia.    Sb 
went  up  to  her  room  and  fell,  bruising  her  face.    AU  the  zest  of 
day  she  was  dull  and  lethargic,  occasionally,  however,  throwing 
arms  about,  screaming,  and  complaining  of  pain  in  her  head. 
symptoms  were  ascribed  to  hysteria,  but  as  she  was  no  better 
day  she  was  brought  to  University  College  Hospitsl,  sad  wdmittwi 
Her  temx>erature  was  found  to  be  101%  and  the  bladder  fnU,  so  thu^ 
the  catheter  was  used.    For  some  days  she  oontinned  dull  in  aspest 
and  manner,  sometimes  answering  when  spoken  to^  soflMtimes  not 

*  It  should  be  remembered  that  these  trophic  disterlsuion  are  chtu  aot  aH» 
tioned,  or  are  even  denied,  by  nurses,  who  fear  that  the  aoMi  isay  bs  aacribad  tl 

carelessness. 
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She  complained  of  pain  in  the  head  and  abdomen.    One  daj  cbe  waa 

childish,  playing  with  a  dolL  The  temperature,  however,  continued 
raised,  Tarying  from  102^  to  99^.  On  the  soTenth  day  she  became 
semi-comatose^  and  passed  urine  into  the  bed.  On  the  ninth  day  she 
rather  suddenly  became  dusky,  with  irregular  breathing,  and  mucus 
in  the  chest.  Death  from  respiratory  failure  being  manifestly  immi- 
nent, artificial  respiration  was  employed,  and  by  this,  faradism  to  the 
chest  wall  from  time  to  time»  and  food  through  a  long  catheter,  she 
was  kept  alive  for  twenty-four  hours,  and  died  on  the  eighth  day 
from  the  onset.  Throughout  there  had  been  no  symptoms  in  the 
Ihnbe  or  cranial  nerves.  The  post-mortem  examination  reveaJed 
general  tuberculosis  of  lungs,  peritoneum,  and  intestine,  some  small 
masses  of  yellow  tnbercle  in  the  cerebral  hemispheres,  and  menin* 
gitis  of  the  base,  the  lymph  being  especially  abundant  about  the 
pons  and  medulla,  with  opaque  tubercular  granulations. 

The  converse  error,  in  which  hysterical  symptoms  are  regarded  as 
meningitis^  is  far  less  common.  The  mistake  is  sometimes  made  in 
cases  of  hysterical  sopor  with  the  strong  convergent  strabismus,  but 
the  distinct  spasmodic  character  of  the  latter  is  usually  distinctivop 
and  there  is,  as  a  rule,  no  alteration  of  temperature,  llie  last  point 
is  also  of  diagnostic  importance  in  the  curious  state  of  trance-like 
sleep  that  sometimes  comes  on  in  states  of  brain-exhaustion,  usually 
in  hysterical  subjects,  but  in  lads  as  well  as  girls.  When  this 
succeeds  severe  headache,  as  it  often  does,  the  difficulty  of  diagnosis 
may  be  great.  But  it  should  be  remembered  that  it  is  rare  for  coma 
to  come  on  early  in  the  course  of  meningitis.  Tetanus  may  be 
thought  to  exist  in  the  cases  of  meningitis  in  which  contracture 
involves  the  muscles  of  masticatiout  but  the  symptom  soon  passes 
•ff. 

PBoaHoai8.—In  every  form  of  meningitis  the  prognosis  is  grave ; 
it  is  least  serious  in  the  traumatic  form,  and  in  simple  meningitis 
from  adjacent  diaease  it  is  most  grave  in  the  purulent  form,  recoyery 
from  which  is  practically  unknown.  Nevertheless  I  have  twice 
known  recovery  from  distinct  symptoms  of  meningitis  in  post-puer- 
peral septiGSsinia.  In  any  form*  if  the  stage  of  coma  has  been 
reached,  death  is  all  bnt  certain.*  But  the  patient  has  some  small 
chance  of  recovery  in  simple  meningitis,  and  perhaps  (although  still 
slighter)  in  tubercular  meningitis ;  and,  moreoyer,  the  yery  important 
fact  must  be  borne  in  mind  that  the  diagnosis  between  tlie  two,  and 
between  these  and  meningitis  secondary  to  obscure  adjacent  disease, 
is  a  matter  of  probability  only,  however  high  the  probability  may  be. 

*  ▲  csw  of  ncovery  from  an  iUneta  r«embliiig  taborcnUr  meningitb,  in  which 
tbt  ttsg*  of  coma  wai  rosched,  snd  the  child  ■eemed  for  dsja  to  be  on  the  point  of 
aeeth,  U  recorded  by  Wett  ('  DiseMSs  of  Infancy  and  Childhood,'  7th  ed.,  p.  96). 
It  if  Mid.  however,  that  the  child  became  blind  and  afterwards  leooTered  her  aight, 
a  featore  which  doea  not  snggeet  tubercnlar  meniogitia. 
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Hence  it  is  not  right,  in  any  eue,  to  assert  the  eeriainif  el  a  fatal 
issue.* 

In  all  cases  the  most  material  prognostic  indication  is  afforded  bj 
the  course  of  the  disease.  The  less  acute  the  attack,  the  more  chance 
of  recoTexy  the  patient  has.  I^  at  the  end  of  the  third  week  from  the 
onset,  the  patient  has  not  passed  into  a  state  of  eoma»  there  is  an 
appreciable  diminution  in  the  probabilitj  of  death*  The  chance  that 
death  may  be  escaped  is  least  of  all  when  the  conift  oomea  on  before 
the  first  week  is  orer. 

Tbeatjckitt. — If  the  meningitis  is  due  to  adjacent  disease,  the  treat* 
ment  of  this  is  of  the  first  importance.  If  none  is  obtrusiTOp  the  ears 
should  be  carefully  examined,  since,  as  the  case  just  mentioned  shows* 
suppuration  in  the  middle  ear  may  excite  meningitis  eren  though  no 
discharge  has  previously  been  noticed.  A  free  exit  should  always  be 
made  for  any  collection  of  pus  in  the  neighbourhoud  of  the  skull,  and 
if  there  are  any  indications  of  the  presence  of  pus  in  the  tympanio 
cavity,  the  membrane  should  be  incised.  If  no  such  cause  can  be 
discovered,  the  treatment  must  be  directed  to  the  diminution  of  the 
local  inflammation  and  the  counteraction  of  the  general  state  on 
which  it  depends.  Neither  the  seat  nor  the  form  of  inflammation  has 
much  influence  on  the  treatment.  This  has  to  be  conducted  in  each 
case  on  the  same  general  principles,  Tariations  being  determined  by 
individual  differences  much  more  than  by  pathological  nature. 

In  no  disease  is  perfect  tranquillity  of  greater  importance.  The 
patient  should  be  disturbed  as  little  as  possible,  kept  free  from  all 
excitement  and  all  mental  exertion ;  the  room  should  be  darkened  if 
there  be  any  intolerance  of  light,  and  in  all  cases  it  should  be  kept  as 
quiet  as  possible.  But  mental  depression  should  be  avoided  only 
less  carefully  than  mental  excitement.  Sleep  should  be  encouraged, 
and  the  patient  roused  only  for  the  purpose  of  feeding.  Light  nutri* 
tious  food  should  be  given  every  three  or  four  hours,  and  if  the 
patient  cannot  be  made  to  swallow,  nutrient  enemata  should  be 
administered.  Stimulants  are  best  withheld  unless  the  state  of  the 
pulse  urgently  calls  for  them.  The  head  should  be  high,  but  the 
shoulders  also  raised  to  avoid  flexion  of  the  neck  and  wift^Ki^pi^ 
hindrance  to  the  return  of  blood  from  the  head* 

*  At  uk  Ulmtnition  of  this  I  may  mentioii  the  eaee  of  »  boj,  flvB  and  a  half  yaais 
old,  with  tnbercfilar  family  history,  who,  after  five  daya  of  Tagne  general  iiiditpon- 
tion,  became  fereriih,  with  levere  headache  and  donhle  Yiiion.  He  loon  became  lo 
weak  ai  to  be  nnable  to  walk.  I  aaw  him  alter  the  cerebral  tymptome  had  lasted 
for  five  days.  The  chUd  appeared  very  ill;  the  temperature  was  101*;  tbe  tongus 
was  coTered  with  a  thick  white  far,  both  sLrth  nenrea  were  paralysed,  and  then  was 
weakness  of  the  left  side  of  the  lace.  There  was  no  histoxy  of  i^jaij  or  disohaiga 
from  the  ear.  The  case  was  certainly  one  of  meningitis  and  it  seemed  highly 
probable  that  it  was  tnbercnlar.  Two  days  later*  boworer,  than  was  a  sudden  and 
oopSons  discharge  of  pns  from  one  ear,  the  eerehral  symptoma  rapidly  diaappeandt 
and  the  boy  reooTered  perfectly. 
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Abstraction  of  blood,  while  undoubtedlj  ia  many  eases  a  powerful 
agent  in  lessening^  local  inflammation,  is  rarelj  desirable  in  meningitis. 
Exceptions  to  this  rule  are  acute  forms  following  injury,  exposure 
to  the  sun,  or  excessive  mental  excitement,  and  inflammation  for  which 
no  probable  cause  can  be  traced.  In  these,  if  tLe  patient  be  strong  and 
full-blooded,  leeches  may  be  applied  behind  the  ears  or  to  the  temples 
in  the  early  stage  of  the  disease.  During  the  late  period  abstraction 
of  blood  can  do  only  harm.  In  strong  children  leeching  has  also 
been  recommended,  but  the  cases  are  few  in  which  this  is  desirable. 
Most  cases  occur  in  weakly  ansdmic  individuals  in  whom  loss  of  blood 
reduces  the  strength  of  the  inflammation  less  than  it  does  the  strength 
of  the  patient.  Attempts  may  be  made  to  keep  the  blood  away  from 
the  head  bj  warmth  and  mustard  to  the  extremities,  and  by  cold  to 
the  head.  The  hair  should  be  cut  short,  or  the  head  shaved.  The 
application  of  cold  should  be  continuous^  either  by  an  ice-bag  (half 
filled,  and  containing  no  air,  so  that  it  may  adjust  itself  to  the 
head),  or  by  a  cap  made  of  metal  tubing,  wound  in  a  spiral,  through 
which  water  may  flow  from  a  vessel  above  the  level  of  the  head  to  one 
on  the  floor.*  This  is  a  very  convenient  mode  of  applying  cold,  as 
ofFectivo  as  ice,  and  available  when  ice  cannot  be  obtained. 

Counter^'irritation  to  the  occiput  is  also  sometimes  distinctly  usef  uL 
Mustard  may  be  employed,  but  a  blister  is  more  effective.  There  is  a 
natural  relucUince  to  add  the  pain  of  a  blister  to  the  sufferings  of  the 
patient,  but  a  blister  certainly  often  lessens  the  intensity  of  the 
symptoms,  and  it  is  probable  that  the  total  amount  of  pain  endured 
is  at  least  not  increased  thereby.  Counter-irritation  over  the  whole 
scalp,  by  blister  or  irritating  ointment,  has  sometimes  been  recom- 
mended, but  it  interferes  with  the  application  of  cold,  and  it  is 
doubtful  whether  its  influence  counterbalances  this  disadvantage. 

Yomiting  is  best  allayed  by  ice  to  the  head  and  given  by  the  mouth  ; 
and  by  two  mustard  plasters  applied,  one  to  the  back  of  the  neck,  and 
the  other  to  the  epigastrium,  or  by  the  administration  of  cocaine  to 
lessen  the  peripheral  impulses  from  the  mucous  membrane,  which  act 
on  the  centre.  The  bowels  should  be  opened  with  a  freedom  which 
must  depend  on  the  strength  of  the  patient.  Constipation  is  often 
difficulty  to  OTorcome,  but  is  injurious,  while  purgation  is  one  of  the 
most  effective  derivatives.  Headache  is  often  lessened  by  ice,  and 
sometimes  by  antipyrin ;  opium  should  be  avoided. 

Internal  remedies  must  vary  with  the  state  of  the  patient.  In  all 
cases  with  elevation  of  temperature  a  diuretic  is  safe  and  often  useful. 
Digitalis  in  small  doses  may  be  given  if  the  pulse  is  irregular  or  unduly 
frequent  in  the  early  stage.  When  the  patient  was  previously  anasmic 
and  the  temperature  is  not  very  high,  iron  may  be  given  in  some  non* 
irritating  form,  such  as  dialysed  iron,  or  the  citrate  of  iron  and 
quinine,  but  the  bowels  must  be  carefully  kept  open. 

Various  drugs  have  been  given  with  a  view  of  influencing  directly 

*  Such  capi  cau  be  obt^iued  from  Krokne  Hud  Seseinann. 
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fhe  process  of  inflammation,  and  eacli  has  been  in  turn  extolled,  bat 
the  only  one  which  has  obtained  wide  recognition  as  distinctlj  useful 
is  mercarj.  With  this  opinion,  mj  own  experience  fully  agrees.  It 
is  naturally  more  often  effective  in  simple  than  in  tubercular  inflam- 
mation,  but  it  was  used  in  each  of  the  eases  apparently  of  the  latter 
form  in  which  I  ha?e  seen  recovery  take  place.  The  patient  shfiuld 
be  brought  slightly  but  distinctly  under  its  influence,  so  as  just  to 
'*  touch  the  gums/'  as  the  phrase  is,  as  quickly  as  may  be,  because 
only  thus  have  we  evidence  that  it  is  not  excreted  as  fast  as  it  enters 
the  blood,  and  that  it  actually  acts  upon  the  tissues.  Inunction  is  by 
far  the  best  method  of  effecting  this.  A  little  mercurial  ointment 
or  oleate  of  mercury  should  be  rubbed  into  the  armpits  and  groins 
every  four  hours,  or  on  the  back  of  the  neck  or  the  scalp,  until 
the  effect  is  produced.  Iodide  of  potassium  ia  another  remedy  that 
has  been  much  used,  but  the  evidence  of  its  value  is  slighter  than  is 
that  of  mercury.  It  may  be  given,  however,  combined  with  a  tonic, 
aft^.>r  mercury  has  been  diiscontinued. 

When  the  temperature  is  very  high,  cold  baths  have  been  employed 
with  some  apparent  temporary  advantage,  but  the  almost  invariably 
fatal  issue  has  not  been  retailed  by  tbe  reduction  of  temperature. 
The  same  may  be  said  of  salidn,  quinine,  and  antipyrin  given  for  the 
same  purpose.  / 

In  cases  of  septicssmic  meningitis,  what  slender  ehanoe  of  benefit 
there  may  be  is  most  likely  to  be  obtained  by  the  free  administration 
of  perehloride  of  iron,  a  drug  which,  more  than  any  other,  has  seemed 
to  me  to  have  the  power  of  saving  life  in  septicssmia.  This  treat- 
ment  was  adopted  in  each  of  the  cases  of  apparently  septicssmio 
meningitis  which  recovered.  In  one  such  case  there  was  severe 
headache  and  delirium,  rigidity  of  the  limbs  on  one  side,  and  a  tempe- 
rature of  105*5°. 

The  treatment  of  acute  ventricular  meningitts  does  not  differ  from 
that  of  extra-cerebral  meningitis — a  fortunate  circumstance,  sinoe  the 
recognition  of  its  situation  is  aeareely  practicable  during  lifsb 


EPIDEMIC  CEREBEO-SPINAL  MBNINGITM. 

(OBBEBBO-SFINAL  PXVBB.) 

Acute  meningitis  sometimes  occurs  in  epidemic  form,  many  patients 
being  attacked  in  a  certain  district  in  the  course  of  a  few  months. 
The  spinal  membranes  are  affected  as  well  as  those  within  the  skull, 
and  hence  the  namA  by  which  the  disease  is  known ;  but,  as  we  have 
seen,  other  forms  of  inflammation  may  not  be  limited  to  the  oercbral 


£P1D£M1G   M£NINGITIS.  359 

membmnet.  There  is  nauallj  ooneiderable  fever,  and  often  an  emp- 
tion  appears  on  the  skin.  Sporadic  cases  occor,  closelj  resembling 
thoae  of  the  epidemic  form,  and  probably  identical  in  nature. 

The  disease  has  been  met  with  during  the  present  century  in  vorions 
parts  of  Europe  and  in  the  United  States.  In  certain  countries,  as 
Sweden  and  Oermanj,*  it  has  been  especially  prevalent.  In  Sweden 
alone  4000  persons  are  said  to  have  died  from  the  disease  between 
1854  and  1860.  A  very  severe  epidemic  occurred  in  France  in  1887. 
In  Ctreat  Britain  the  chief  epidemics  have  occurred  in  Ireland, 
especially  in  1846  and  1868 ;  in  England  only  slight  outbreaks  have 
been  recorded,  while  in  Scotland  one  small  group  of  cases  has  been 
met  with.f  It  has  been  doubted  whether  the  isolated  cases  of  acute 
severe  and  primary  meningptis  ought  to  be  classed  with  the  epidemic 
form,  but  they  are  not  separable  by  any  clinical  or  ps^hological 
features,  and  they  have  a  distinct  tendency  to  be  multiple,  which  seems 
to  associate  them  clearly  with  the  epidemic  form.  Thus  in  the  spring 
.of  1887  four  cases  were  admitted  to  Uaiversity  College  Hospital,  and 
two  others  came  under  my  notice  in  other  parts  of  London.  Three  of 
the  cases  occurred  in  the  same  street ;  and  two  others,  though  quite 
separate,  developed  within  a  quarter  of  a  mile  of  each  other.  In 
Hamburg,  where  the  disease  has  prevailed  for  ten  years,  most  of  the 
cases  came  from  a  few  streets ;  and  in  an  epidemic  in  Oopenhagen 
most  of  the  eases  (185  in  number)  came  from  two  centres,  distant 
and  unconnected.  But  cases  that  are  quite  solitaxy,  although  typical, 
ftrenotrartti 

Causss. — No  age  is  exempt^  bat  yonng  persons  nnder  twenty  su&r 
much  more  frequently  than  others,  and  in  some  epidemics  children 
have  been  almost  ezolusively  affected.  Males  are  said  to  be  attacked 
more  frequently  than  females.^  As  it  is  a  disease  chiefly  of  temperate 
and  cold  countries,  so  it  has  prevailed  chiefly  in  winter  and  spring, 
ceasing  about  July  until  the  winter.  No  relation  has  been  traced,  as 
a  rule,  to  local  endemic  influences,  although  some  observers  who  have 
watched  epidemics  have  thought  that  the  incidence  of  the  disease 
suggested  some  malarial  or  miasmatic  influence,  or  that  a  relation  could 
be  traced  to  the  amount  of  watery  vapour  in  the  air.  But  it  has 
broken  out  simultaneously  in  places  far  apart,  and  has  even  been 
prevalent  at  the  s;ime  time  in  Europe  and  America.  It  has  occasion- 
ally preceded  measles,  subsiding  temporarily,  or  continuing  during 
the  exanthem.  Personal  ill-health  seems  to  have  but  little  pre* 
disposing    influence^  but  insanitary  conditions    and   overcrowding 

*  It  if  enriooa  that  in  1862  Hirteh  vno^  *'  Af  far  as  I  know,  Oermany  baa  been 
entirely  spared,  with  one  small  exception ;"  and  that,  according  to  Zieinoen*  since 
the  dm  distinct  outbreak  in  1863  hardly  six  months  have  pamed  without  an  aptdemie 
in  some  part  of  Oermany. 

t  Frew,  *  Glasgow  Med.  Journal,'  1884. 

t  Of  255  fatal  caaet  iu  Stockholm,  140  were  boys,  106  girli. 
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apparentlj  faTonr  its  oocnrrence,  although  it  often  ocean  when  there 
is  no  saspicion  of  this,  and  even  in  an  epidemic  the  malady  may  not  be 
worst  where  sanitation  is  worst.  The  relation  to  season  baa  been 
explained  by  the  overcrowding  in  the  houses  of  the  poor  duxiog  cold 
weather.*  In  one  epidemic  in  France  the  only  persons  attacked  were 
soldiers  crowded  together  in  barracks;  another  in  Ireland  fell 
ezcluBively  on  the  inmates  of  workhouses.  Neyertheless,  contagion 
seems  to  play  a  very  small  part  in  the  production  of  the  malady.f 
The  attendants  on  the  sick  scarcelj  erer  suffer.  In  an  epidemic  of 
thirty  cases  recently  in  Cologne  no  two  cases  came  from  the  same 
house.}  Nevertheless,  instances  have  been  observed  in  which  an 
influence  exciting  the  disease  seemed  to  be  conveyed  by  a  third  person. 
A  series  of  such  facts  has  been  collected  by  Hirsch,  and  Frew  believed 
that  he  traced  such  a  connection  between  the  cases  in  the  small  Scotch 
outbreak.  Although  even  very  young  children  are  prone  to  suffer,  a 
woman  who  had  a  mild  attack,  in  the  course  of  an  epidemic,  suckled 
her  child  throughout  her  three  weeks'  illness,  and  the  child  remained 
perfectly  well.§  It  is  said  that»  in  Ireland,  each  epidemic  coincided 
with  an  outbreak  of  a  similar  malady  in  pigs  and  dogs.||  One  attack 
does  not  seem  to  confer  immunity.  A  woman  died  from  the  disease 
during  one  epidemic  who  had  passed  through  a  similar  attack  five 
years  before.^  The  period  of  incubation  (when  conditions  for  exact 
observation  have  been  secured)  has  not  exceeded  five  days. 

Symptoms. — ^The  manifestations  of  the  disease  are  in  part  those  of 
the  local  inflammation  from  which  it  takes  its  name,  in  part  they  are 
those  of  a  blood  disease.  In  cases  of  moderate  severity,  malaise  and 
discomfort  in  the  head  may  precede  the  onset  for  a  few  hours  or  for  two 
or  three  days,  seldom  for  a  longer  time — one  or  two  weeks.**  Some* 
times  there  is  vomiting,  or  slight  stiffness  at  the  back  of  the  neck,  for 
a  day  or  two  before  the  acute  symptoms  come  on.  In  other  cases  the 
onset  is  almost  sudden.  Vomiting  and  headache  are  usually  the  first 
pronounced  symptoms ;  their  commencement  may  be  attended  by  a 
rigor :  sometimes  there  is  also  pain  in  the  back.  The  headache  varies 
in  its  initial  seat,  but  it  often  soon  becomes  general,  and  is  always 

•  Meain,  '  Nord.  Med.  Ark.,'  1880,  and  •  Deat.  med.  WoohenichrV  1881,  Nm. 
41,42. 

t  Common  expoiore  to  canssl  inSaenoe  may  readily  be  miitaken  tar  contagion, 
and  many  alleged  instances  ure  not  free  from  this  source  of  fallacy.  Gf.  Oebeke, 
•  Berlin  kL  Wochenschrif  t,'  1891. 

}  Leichtenstern,  *  Deut  med.  Wochenaehr.,'  1886,  No.  8L 

§  Rzadowski,  <  Virchow's  Jaliresb.,'  1879,  ii,  5. 

B  Fagge,  'Principles  and  Pract.  of  Med./  on  the  authority  of  Ferguson,  Vet. 
Oft.  to  the  Privy  Council  of  Ireland.  Epidemic  cerebro-spinal  meningitis  has 
also  occurred  in  horses;  an  outbreak  of  87  cases  was  observed  by  Ackermaun 
(*  Virchow's  Jahresb.,'  1880,  i.  701). 

f  « Virchow's  Jahresb.,"  1879,  u,  6. 

••  Sabarth,  'Breslnuer  Arzt.  ZeiUch./  1879,  No.  18. 


fiPID£]fIO  MENINQITI8.  861 

■erexB ;  h  is  conBtant^  but  there  are  from  time  to  time  intenBe  exaoer« 
batioDi.  Often  the  headache  is  aooompanied  bj  giddiness,  and,  as  in 
other  forms  of  meningitis,  bj  intolerance  of  light  and  sonnd.  Deli- 
rinm  in  many  cases  is  quickly  added  to  the  headache ;  it  maj  be  quiet 
or  riolent,  bnt  it  soon  gives  place  to  somnolence  and  stupor,  from 
which  the  paroxysms  of  violent  pain  may  at  times  rouse  the  patient. 
Severe  pain  in  the  back  is  generally  soon  added  to  the  pain  in  the 
head ;  it  is  felt  chiefly  in  the  neck  and  loins,  and  often  referred  to  the 
neighbourhood  of  the  spine  rather  than  to  the  vertebral  column  itself. 
Sometimes  it  is  severe  in  the  sacrum.  It  is  increased  by  movement, 
and  may  radiate  around  the  trunk  or  into  the  limbs ;  it  is  sometimes 
severe  in  the  knee-joints.  Whether  there  is  pain  in  the  back  or  not, 
rigidity  in  the  muscles  of  the  neck  is  almost  invariable,  and  in  those 
of  the  back  is  frequent.  This  gives  rise  to  the  characteristic  retrac- 
tion of  the  heady  usually  moderate  in  degree,  sometimes  so  great  as  to 
cause  the  neck  to  be  at  right  angles  to  the  rest  of  the  spinal  column. 
Often  the  contraction  seems  to  be  chiefly  in  the  deeper  muscles. 
Any  attempt  to  flex  the  neck  gives  rise  to  pain.  The  retraction 
of  the  head  is  usually  an  early  symptom,  although  it  is  not  often 
present  at  the  actual  onset :  sometimes  it  is  delayed  until  the  later 
stage  of  the  disease.  The  rigidity  of  the  rest  of  the  spinal  muscles  is 
generally  merely  enough  to  prevent  bending  of  the  trunk,  but  it  is 
occasionally  so  great  es  to  cause  opisthotonos.  The  limbs  also  are 
sometimes  rigid ;  the  legs  are  often  drawn  up,  and  the  abdomen  is 
retracted.  Barely  there  has  been  slight  trismus.  General  hyper* 
Ksthesia  of  the  skin  is  a  frequent  symptom  and  of  some  diagnostio 
importance.  Convulsions  occasionally  occur  at  the  onset  of  the 
msJady  or  during  its  course ;  they  aie  usually  general,  sometimes  uni- 
lateral or  local. 

The  face  is  often  pale,  and  has  a  shrunken  aspect.  The  pulse 
varies  mnch  in  frequency ;  in  some  cases  it  is  not  much  above  the 
normal,  while  in  others  it  rises  to  120, 140,  or  more.  It  is  not  often 
infrequent.  The  temperature  is  almost  always  raised,  aud  it  is  gene- 
rally considerably  raised,  often  reaching  104^  105°,  or  106°,  the 
greatest  amount  of  pyrexia  being  noted  towards  the  teimination  of 
the  disease.  Both  the  temperature  and  pulse-frequency  present  irre- 
gular variations,  sometimes  together,  more  often  without  any  corre- 
spondence. The  bowels  are  generally  confined ;  the  spleen  is  rarely 
enlarged.  The  amount  of  urine  has  been  sometimes  increased,  and 
albumen  it  occasionally  present ;  sugar  rarely. 

Eruptions  on  the  skin  are  an  important  feature  of  the  disease ;  they 
occur  both  in  epidemics  and  in  sporadic  cases,  but  are  more  fre« 
quent  in  the  former,  although  they  vary  much  in  different  outbreaks. 
Various  forms  have  been  met  with — erythema,  herpes,  urticaria, 
purpura ;  but  the  most- significant  are  herpes  and  the  purpuric  spots. 
The  latter  are  met  with  in  a  large  proportion  of  the  more  severe 
cases*  and  are  occasionally  present  in  attacks  of  moderate  severity. 


/ 
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They  lurj  in  seat,  amd  are  sometimefl  cbieAy  on  the  lower  legs  or 
forearms ;  in  the  most  intense  cases  thej  may  coalesce  so  as  fto  give 
rise  to  dark  diffuse  extravasation  into  the  skin  over  a  considerable 
area.  Herpes  is  very  Tariable,  but  is  common  in  some  epidemics ;  in 
one  outbreak  of  29  cases  herpes  was  present  in  26  (Leichtenstem). 
In  another,  of  32  cAses,  only  6  developed  herpes  (▼.  Sydow).  It 
usually  begins  on  the  lips,  and  may  spread  to  other  parts  of  the  face, 
but  has  been  seen  on  ihe  ears  and  sometimes  on  the  limbs.  These 
eruptions  frequently  present  bilateral  symmetry,  and  the  several  forms 
are  sometimee  conjoined.  They  usually  appear  after  the  disease  has 
lasted  three  or  four  days.  Occasionally  there  is  intense  conjunetiTitis, 
and  even  ulceration  of  the  cornea. 

Paralysis  of  cranial  nerves,  strabismus,  inequality  of  pupil,  Ac., 
may  be  met  with  in  this  as  in  other  forms  of  meningitis.  The  pupils 
are  dilated,  sometimes  after  initial  contraction,  and  may  be  unequal. 
Deviation  of  the  eyes  to  one  side  has  been  occasionally  observed. 
Optic  neuritis  is  common  in  cases  that  last  for  more  than  four  mt  five 
days,  and  may  cause  permanent  loss  of  night  if  the  patient  recovers. 
In  the  Copenhagen  outbreak  it  was  found  in  one  quarter  of  the  cases. 
Palsy  of  iJie  limbs  is  not  common ;  when  complete  hemiplegia  occurs 
early  it  is  often  due  to  irritative  inhibition,  but  sometimes  at  a  later 
period  it  is  due  to  a  foeus  of  more  intense  inflammation  over  the 
motor  region.*  Occasionally  there  is  paralysis  of  part  of  one  side 
from  this  cause.  In  rare  instances  the  symptoms  of  the  spinal 
meningitis  predominate  over  those  of  the  intra-cranial  inflammation, 
and  complete  paraplegia  may  result^t  Myotatie  irritability  is  usually 
lost  in  the  legs  in  such  cases,  and  sometimes  towards  the  dose  m 
others,  in  which  spinal  symptoms  are  not  specially  marked.) 

Among  the  occasional  effects  of  the  disease,  deafness  is  of  eqieeial 
importance.  It  seems  commonly  to  depend,  not  on  damage  to  the 
auditory  nerve  at  the  base  of  the  brain§  or  to  the  medulla,  but  either 
on  extension  of  inflammation  from  the  membranes  to  the  labyrinth 
and  middle  ear,  or  on  a  simultaaeous  inflammation  of  the  internal 
ear.  The  inflammation  of  the  middle  ear  is  ithown,  not  only  by  the 
interference  with  conduction,  but  also  by  injection  of  the  membrana 
tympani,  and  sometimes  by  the  discharge  of  pus  through  it ;  it  may 
succeed  that  of  the  labyrinth,  or  may  be  simultaneous  and  apparently 
due  to  the  same  cause. 

The  delirium  that  attends  the  early  stage  of  the  disease  soon  gives 
place  to  a  condition  of  stupor,  deepening  to  coma.  The  period  at 
which  this  comes  on  varies  according  to  the  severity  of  the  case ;  the 
delirium  may  last  a  few  hours  only,  and  the  patient  may  become 

a  An  instance  ii  recorded  by  Clwrlcwood  Tnraer, '  PMb.  Tram./  1884. 

t  StrlinipcU,  *  Deut  Arcb.  f.  kl.  Med.,'  Bd.  xii. 

{  Carrington, '  Path.  Traus.,'  1884,  xxzv,  pp.  64, 65;  LeiclitciiBtern,  loe.  ell. 

§  See  note  on  p.  853.  luHltratioo  of  the  sbcath  of  the  auditoiy  nerve  with  pus 
hM  been  found  when  no  deafness  was  noted,  and  tbcre  baa  gcnenilly  been  evldcncs 
of  tuppuraiiou  in  the  labyrinth  when  there  baa  been  iibtolutc  deafness. 
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eomatose  before  the  end  of  tbe  first  day,  or  the  coma  maj  only  ooioe 
on  at  the  end  of  a  week.  In  cases  that  terminate  fatally  the  coma  is 
attended  by  signs  of  failure  of  the  heart,  and  by  sighing  or  irregular 
breathing,  and  the  temperature  may  fall,  or  may  rise  to  an  extreme 
degree. 

The  severity  of  the  spinal  symptoms,  sometimes  great,  is  more  often 
moderate,  and  even  transient  or  recurrent.  Barely  the  inflammation 
becomes  severe  at  one  spot^  as  in  a  case  in  which  rigidity  became 
extreme  in  the  muscles  of  one  shoulder,  which  afterwards  wasted 
(Broadbent).  Occasionally,  in  subacute  cases,  the  spinal  and  cerebral 
symptoms  seem  to  alternate. 

The  variations  in  the  severity  of  the  disease  are  accompanied  by 
corresponding  variations  in  duration.  In  the  most  acute  cases  the 
patient  quickly  becomes  comatose,  and  dies  at  the  end  of  one  or  two 
days,  sometimes  even  in  five  or  six  hours  from  the  onset.  The  acute 
form  has  been  termed  '*  fulminant."  On  the  other  hand,  slight  cases 
sometimes  occur,  in  which  the  illness  is  trifling,  and  the  symptoms 
consist  in  headache,  pain  in  the  back,  and  slight  rigidity  of  the  neck 
muscles — a  form  that  has  been  termed,  somewhat  inaptly,  "  abortive.'* 
A  remarkable  epidemic  occurred  at  a  village  in  Lincolnshire  a  few 
years  ago,  in  which  all  the  cases  were  of  this  form.  As  in  the  case  of 
other  epidemic  diseases,  the  severe  cases  are  most  frequent  at  the 
commencement,  and  the  slight  cases  during  the  decline  of  the 
epidemic  The  most  acute  cases  are  often  attended  by  extensive 
cutaneous  extravasation,  and  death  seems  to  be  due  rather  to  the 
blood-change  than  to  the  meningeal  inflammation.  In  the  less  severe 
form  death  generally  results  from  asthenia,  increased  often  by  bed* 
sores.  In  cases  that  recover,  the  patient  begins  to  mend  some  time 
during  the  second  week.  The  mortality  has  varied,  in  different  epi- 
demics, from  20  to  80  per  cent.  Of  185  cases  in  an  outbreak  in 
Copenhagen  about  one  half  (49  per  cent.)  died.  In  spoxadie  oases  it 
is  also  very  high. 

Besides  the  varieties  that  depend  on  severity,  other  fonns  have 
been  occasionally  met  with.  The  fever  has  been  observed  to  dis* 
iinctly  intermit,  somewhat  after  the  type  of  a  quotidian  or  tertian 
ague,  but  with  much  less  regular  variations  in  the  temperature  than 
are  presented  by  true  intermittent  fever.  Other  cases,  in  which  the 
fever  and  a  low  asthenic  state  continue  for  a  considerable  time,  have 
been  described  as  a  *'  typhoid  **  form. 

Among  other  rare  complications  may  be  mentioned  tonsillitisp 
multiple  arthritis  (sometimes  suppurative),*  endocarditis,  and  peri- 
carditis. Abundant  albuminuria  has  been  associated  with  collectious 
of  the  specific  organisms  in  the  glomeruli  of  the  kidney.  Combiua> 
tions  of  cerebrO'Spinal  meningitis  with  other  maladies,  snch  as  scarlet 
fever,  have  also  been  described ;  it  is  donbtfnl  whether  the 
lioD  has  been  more  than  a  coincidence. 

^  Medio,  loc  di. 
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The  process  of  lecovexy  is  generallj  Tezy  b1ow»  and  is  occasionallj 
interrupted  by  a  distinct  relapse.  In  one  case  of  moderate  severity, 
death,  at  the  end  of  three  months,  seemed  due  to  a  secondary  cerebral 
abscess.  Headache  persists  for  a  long  time,  and  a  lasting  liability 
to  headache  may  succeed  the  disease.  Of  the  sequela  of  the  disease, 
the  most  important  is  the  deafness  from  inflammation  of  the  ear.  It 
may  be  couiplete,  and,  occurring  as  it  often  does  in  young  children, 
it  may  cause  a  loss  of  any  power  of  speech  that  has  been  acquired, 
and  permanent  deaf -muteness.  In  some  countries  an  epidemic  of 
this  disease  has  added  enormously  to  the  proportion  of  the  popula- 
tion who  were  deaf  and  dumb.  With  the  deafness  there  is  often,  for 
a  time,  a  difficulty  in  maintaining  equilibrium,  due,  no  doubt,  to  the 
damage  to  the  semicircular  canals.  It  gradually  passes  away  as 
compensation  for  the  loss  becomes  established.*  Noises  in  the  ears 
may  also  persist  for  a  long  time.  Another  consequence  occasionally 
observed  is  chronic  internal  hydrocephalus,  which  may  cause  its 
characteristic  symptoms  some  weeks  or  months  after  the  primary 
disease.  It  probably  depends,  in  some  cases  at  least,  on  its  common 
cause,  closure  of  the  openings  of  the  fourth  ventricle,  but  it  may 
sometimes  be  due  to  inflammation  of  the  lining  membrane  of  the 
ventricles  (Merkel).  An  excess  of  fluid  is  sometimes  found  outside 
the  cord.  Mental  change  may  persist  for  »  time^  but  gradually 
passes  away. 

Patholooioai.  Anatomy. — In  the  most  acute  "  fulminant  **  cases 
there  may  be  only  that  transudation  of  bsamatin  into  the  fluids  of  the 
body  and  the  rapid  decomposition  which  attend  all  intense  toxsemio 
states,  together  with  congestion  of  the  membranes ;  in  these  the 
microscope  may  show  collections  of  lymphoid  cells  along  the  vessels, 
or  red  corpuscles  infiltrating  the  tissue.  In  cases  of  less  rapid  course 
there  is  intense  hyperssmia  of  the  pia  mater  of  the  brain  and  coid, 
with  opacity  and  exudation  of  lymph,  and  in  most  cases  that  have 
lasted  more  than  three  or  four  days  there  is  distinct  formation  of 
pus,  which  may  accumulate  in  the  subarachnoid  space.  It  is  more 
abundant  over  the  posterior  than  over  the  anterior  surface  of  the 
cord.  The  dura  mater  of  the  brain  is  little  affected,  but  there  are 
commonly  some  signs  of  inflammation  on  that  of  the  cord.  The 
ventricles  of  the  brain  may  contain  turbid  fluid,  sometimes  pus,  and 
their  lining  membrane  may  present  signs  of  inflammation.  Throm- 
bosis in  sinuses  is  rare.  The  substance  of  the  brain  may  be  pale,  or 
may  contain  small  hsdmorrhages  or  points  of  softening,  or  small 
collections  of  pus.  The  spinal  cord  may  also  be  inflamed  and  soft* 
ened  in  places.  The  lesions  in  other  organs  of  the  body  are  such  as 
result  from  other  acute  febrile  blood  diseases.  The  spleen  and  folli- 
cular glands  of  the  intestinal  canal  may  be  found  eidarged,  but  the 
enlargement  of  the  spleen  is  slight  and  has  seldom  been  detected 

*  Moos,  '  Meningitis  cerebro-spinalis  epidemica,  &c.,'  Heidelberg,  188L 
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daring  life.  The  kidneys  are  sometimes  in  a  state  of  acute  parenchy- 
matous inflammation,  as  in  other  acute  general  diseases.  The  lungs 
often  present  signs  of  congestion,  and  endocarditis  has  been  met  with. 

Patholoot. — ^AU  the  facts  of  the  disease  pmnt  to  the  existence  of 
a  specific  poison  acting  on  the  blood,  and  through  the  blood  exciting 
the  local  inflammation.  It  is,  however,  to  the  latter  that  the  symptoms 
are  chiefly  due  in  all  save  the  most  intense  cases.  But  of  the  nature 
of  the  influence  which  causes  the  disease,  and  the  way  it  spreads, 
little  is  known.  It  is  clear  that  children  possess  a  special  liability, 
which  cannot  be  explained,  as  in  so  many  specific  diseases,  by  the 
mere  absence  of  the  protection  afforded  by  a  previous  attack.  The 
Teiry  slight  part  played  by  personal  intercourse  in  the  transmission  of 
the  disease  has  been  already  mentioned.  The  manner  in  which 
disconnected  cases  appear  about  the  same  time  has  suggested  an 
analogy  to  influenza,  but  a  still  closer  analogy  exists  between  this 
disease  and  some  forms  of  pneumonia,  with  which  it  is  not  unfre- 
quently  associated.  The  occurrence  of  herpes  of  the  lips  in  each 
disease  is  a  small  but  noteworthy  point  of  resemblance.  Pneumonia 
has  been  observed  to  be  especially  frequent  at  the  time  of  epidemics 
of  meningitis,  and  often  co-exists  with  this  disease.  In  such  cases, 
either  the  specific  organism  associated  with  pneumonia  (discovered  by 
Fraenkel)  is  always  to  lie  found  in  both  the  lungs  and  the  meningeal 
exudation,  or  else  an  organism  of  closely  allied  form,  wbich  is  also 
present  when  there  is  no  pneumonia.  It  usually  presents  the  aspect, 
first  noted  by  Leyden,  of  a  diplococcus  of  oval  or  lanceolate  outline.* 
It  has  been  cultivated,  but  only  above  86^  F.,  and  best  between  95^ 
and  99^.  Inoculated,  they  kill  quickly  by  blood-infection.  These 
organisms  are  met  with  alike  in  the  epidemic  and  the  sporadic  cases, 
but  their  source  is  quite  obscure.  Even  in  cases  of  very  acute  course 
and  purulent  character,  with  abundant  diplococci,  there  may  be  no 
discoverable  source  of  infection. 

The  organisms  have  been  found  chiefly  in  the  lymph-spaces  of  the 
pia-arachnoid,  penetrating  the  substance  of  the  nerve-centres  only  in 
connection  with  aggregations  on  the  surf  ace.  f 

DiAOVOsis. — ^The  symptoms  of  meningitis,  the  severe  headache  and 
ooincident  delirium,  the  retraction  of  the  head,  the  cutaneous  hyperses- 
thesia,  Ac.,  are  generally  sufficiently  distinct  to  prevent  any  confu- 
sion of  the  disease  with  other  febrile  maladies.  The  pain  in  the  back, 
vomiting,  and  headache  may  suggest  smallpox,  but  in  cases  in  which 
the  pain  in  the  back  is  severe,  the  muscular  rigidity  usually  soon 

•  Leyden,  'Cmit  f.  Id.  Med.,'  1888 1  Bberth,  •  Deut  Areh.  f.  kl.  Med.,'  xiii,  p.  1 ; 
Haowerek,  '  DmiL  Aich.  f.  kU  Med.,'  xxiz,  p.  1;  Sender,  'Arch.  f.  exp.  Path.,'  xz, 
889 ;  CornU  it  Babet,  '  Lee  BacUriee,'  PAris,  1886,  p.  446.  See  alao  Ziem«eii. 
'  Handlmeh  dsr  ipec.  Fftih.,'  Ac.,'  ii,  Th.  2,  and  Leichtenstem,  loc.  oh. 

t  Hoche,  *  Pkjeb«  Vereini,'  Karlirnheb  Nov.,  1892. 
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manifests  itself.    It  is  said  that  in  some  cases  of  typboid  ferer  tber^ 
is  bjpersdstbesia  of  the  skin  and  some  tenderness  of  tbe  muscles  of  tlia 
neck  (Lejden),  but  these  symptoms  quickly  lessen,  whereas  in  menl^n- 
gitis  tbey  increase.     The  herpes  of  the  face  may  belp  to  distinguish 
the  disease  from  the  coDtiaued  fevers.     In  tetanus  the  opisthotocxic 
spasm  is  generally  secondary  to  trismus,  which  is  scarcelj  ever    sa 
early  symptom  in  meningitis. 

Ursemia  may  cause  muscular  rigidity,  convulsions,  and  coma,  tlavs 
occasionally  giving  rise  to  symptoms  somewhat  like  those  of  cerebPO> 
spinal  meningitis  (Murchison),  but  the  temperature  is  normal,  a^vid 
other  symptoms  of  eagh  malady  are  usually  recognisable.  It  mia-^t 
be  remembered  that  in  children  retraction  of  the  head  may  occur 
from  rheumatic  affection  of  the  muscles  and  other  causes.  It  m^J 
also  be  produced  by  various  morbid  processes  in  the  neighbourhood 
of  the  medulla ;  thus  an  aneurism  on  each  vertebral  artery  (due  to 
incomplete  closure  by  embolism),  and  accompanied  by  optic  neuriu4 
has  been  mistaken  for  this  disease. 

The  greatest  difficulty  is  the  distinction  of  this  from  other  iorotii 
of  meningitis,  and  the  question  whether  sporadic  cases  are  to    ^ 
regarded  as  examples  of  the  disease.      In  other  forms  of  cerebrw 
meningitis  spinal  symptoms  are  seldom  conspicuous,  but  it  must  D* 
remembered  that,  in  the  epidemic  form,  there  may  not  be  more  tb*^ 
retraction  of  the  head.      In  tubercular  meningitis  the  onset  is  txxoT^ 
insidious,  and  coma  is  a  rather  late  symptom,  while  a  predispositi^^ 
can  usually  be  traced.     The  occurrence  of  the  skin  eruptions*  ^^ 
prevalence  of  the  disease  in  an  epidemic  form,  or  associated  ^^^\L 
pneumonia,  give  material  help  to  the  diagnosis.     The  id6ntificatiax>>  ^^ 
isolated  cases  is  a  subject  on  which  opinions  differ,  but  it  will  proba.^*/ 
be  settled  by  the  microscope.     My  own  belief  is  that  cases  of  aC***^ 
severe  rapidly  fatal  inflammation  of  the  cerebral  and  spinal  membr^<^^_^ 
are  not  separable  from  the  epidemic  disease,  and  the  opinion  is 
ported  by  the  frequency  with  which  pneumonia  co-exists.     The  gr^ 
of  cases  referred  to  on  p.  359,  of  which  three  came  from  one  sti 
within  a  few  weeks,  must  be  regarded  as  belonging  to  the  epida^"^ 
form,  but  these,  and  the  other  cases  that  oeoorred  at  the  same  ti' 
elsewhere  in  London,  differed  in  no  respect  from  the  isolated 
that  are  met  with  every  year.    In  at  least  one  oase  of  this 
there  was  pneumonia. 

Lastly,  when  the  disease  has  been  epidemic,  some  of  its  sympti^^ 
have  been  produced  by  the  influence  of  fear,  in  what  has  been  ten^^ 
"  mcningitophobia,"  and  the  distinction  of  this  from  the  *'abort^^ 
form"  has  sometimes  been  difficult.     The  absence  of  fever  and 
definite  objective  symptoms  usually  suffices. 

Prognosis. — The  disease  is  most  serious,  ezoept  in  the  slight^^^ 
form,  but  even  in  this  a  benign  course  cannot  be  oonnted  on  with     ^ 
tainty.     Becovery  can  scarcely  be  looked  for  if  coma  comes  on 
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the  fifth  daj.  The  prognosis  in  different  epidemics  must  be  influenced 
by  the  prevailing  character  of  the  disease ;  it  is,  as  a  rale,  decidedly 
worse  in  the  isolated  cases  than  it  is  in  epidemics.  It  is  said  to  be 
least  grave  between  ten  and  fifteen  years.  If  there  is  inflammation 
of  the  labyrinth,  some  degree  of  permaoent  deafness  is  probable.  *  In 
cases  in  which  hearing  is  lost,  any  return  of  the  perception  of  sounds 
conducted  through  the  bone  is  of  favorable  signiflcance. 

TsBATMiNT. — ^No  agent  has  been  proved  to  exert  a  specific  influence 
mi  the  disease.  The  treatment  does  not  differ  from  that  suitable  to 
other  forms  of  meningitis,  but  there  is  perhaps  less  to  be  hoped  for 
from  mercury.  Among  the  other  drugs  that  have  been  used,  for  the 
most  part  without  distinct  result^  may  be  mentioned  iodide  of  potas- 
Bum,  salicylate  and  benzoate  of  soda,  quiuine,  digitalis,  and  chloraL 
Iodide  of  potassium,  salicylate  of  soda,  and  antipyrin  have,  it  is  true, 
been  credited  with  a  beneficial  influenee  in  some  cases.  Id  cases  that 
are  not  rapidly  fatal,  great  care  is  needed  to  secure  cleanliness  and  to 
avert  bedsores.  The  patient  should,  if  possible,  lie  on  the  side,  or  at 
least  not  on  the  back,  being  supported  by  a  plank  protected  by 
padding  or  pillows,  so  that  the  spinal  column  is  not  the  lowest  part 
towards  which  blood  gravitates.  Although  we  are  still  without  the 
means  of  counteradaxig  directly  the  active  element  in  the  disease,  we 
may  reasonably  hope  that  the  exact  knowledge  of  its  nature  which  we 
now  possess  may  bring  auch  means,  before  long,  within  our  reach. 
For  the  prevention  of  the  disease,  fresh  air  and  the  avoidanoe  of  Ofter* 
crowding  ai<e  the  most  important  maasovsik 
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AN.S!MIA  OF  THE  BBAIN. 


Thi  blood  within  the  bmiii  ii  contained  in  arteries,  capillaries,  and 
Teina.  The  functional  condition  of  the  brain  depends  on  the  quantity 
ftnd  quality  of  the  blood  circulating  in  its  capillaries,  and  it  is  to  this 
that  the  special  symptoms  are  related,  and  the  effects  thus  produced 
are  for  the  most  part  the  same.  Deficiency  in  the  quality  of  the 
blood  supplied  to  the  brain  is  always  of  gradual  occurrence,  and 
affects  the  whole  brain;  deficiency  in  quantity  of  the  circulating  blood 
may  affect  the  whole  brain  or  part  only,  and  it  may  be  sudden  or 
gradual  in  its  production. 

Causes.— (Tsnerol  csrabrak  Ofusmui  may  be  due  to  the  following 
causes: — (1)  It  may  be  a  part  of  systemic  aniemia — defect  in  quantity 
or  quality  of  the  whole  blood,  due  to  yarious  causes,  as  heBmorrhageb 
exhausting  discharges,  or  defective  blood-nutrition.  (2)  The  supply 
of  blood  to  the  brain  may  be  deficient,  the  quantity  of  blood  in  the 
body  being  nomud.  This  may  be  due  to  cardiac  weakness,  or  to 
causes  acting  through  the  nervous  system  on  the  heart,  as  in  swooning. 
In  systemic  ansdmia  the  lessened  cardiac  power  increases  the  cerebral 
deficiency.  Whaterer  lessens  the  amount  of  blood  discharged  from 
the  heart,  such  as  aortic  obstruction  or  mitral  disease,  may  be  a  cause 
of  cerebral  aniBmia.  Pressure  on  the  vessels  conveying  the  blood  to 
the  head,  as  by  an  aortic  aneurism,  has  a  similar  effect.  Unequal 
distribution  of  the  systemic  blood  is  another  cause.  The  intestinal 
vessels,  if  dilated,  are  capable  of  containing  a  large  part  of  the  blood 
of  the  body,  and  the  effect  of  their  engorgement  is  often  seen  after 
paracentesis  abdominis,  and  in  the  fainting  that  may  attend  diarrhcea. 
The  effect  of  each  cause  is  increased  by  the  action  of  gravitation  in 
the  erect  posture.  (3)  Cerebral  aniemia  has  been  supposed  to  occur 
during  the  exhaustion  after  the  acute  stage  of  febrile  diseases,  and  to 
be  the  cause  of  certain  cerebral  symptoms  that  may  attend  this  stage. 
The  mechanism  is,  however,  uncertain,  since  we  have  learned  that 
such  symptoms  may  be  an  after-effect  of  the  organised  virus  of  the 
disease,  or  a  consequence  of  some  toxic  agent  produced  by  the  virus. 
(4)  The  capacity  of  the  cerebral  capillaries  may  be  diminished  by 
pressure  on  the  brain,  exerted  by  effusions  of  fluid  (hydrocephalus), 
of  blood  (in  cerebral  and  meningeal  hssmorrhage),  or  by  growths 
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^n^t^nn  the  ikiilL     SjmptomB  are  produced  especiallj   when   the 
rwrn^^shapism  acts  rapidlj. 

partial  cerebral  anmmia  is  due  to  some  obstruction  to  the  passage 

o£    '^e  blood  through  the  yessels.    To  be  permanentlj  efficient  such 

ol>0tniction  must  be  situated  beyond  the  circle  of  Willis.    Ligature 

of    one  carotid  causes  innmediate  sj^mptoms  of  cerebral  aDsemia,  but 

peroDanent  symptoms  are  not  frequent.     Pressure  on,  or  disease  of, 

on^  carotid,  for  the  same  reason,  rarely  gives  rise  to  symptoms.    Ob- 

strtxction  in  certain  arteries  of  the  brain  may  cause  local  ansemia, 

sudden  or  gradual,  temporary  or  permanent,  according  to  its  cause. 

Snoli  obstruction  may  be  due  to  narrowing  of  the  calibre  of  the  vessel 

by  Atheromatous  changes  in  its  wall,  by  syphilitic  disease,  or  possibly 

by   spasm  of  its  muscular  coat;  but  the  mechanism  of  vaso-motor 

spasm  has  been  extensively  invoked  to  explain  symptoms,  merely 

becAuie  the  origin  of  these  was  obscure.     Complete  ansdmia  may  be 

due   to  actual  occlusion  by  embolism  or  thrombosis ;  it  constitutes 

the  first  stage  of  local  softening,  which  supervenes  after  twelve  or 

twenty-four  hours.    When  the  closure  is  imperfect,  symptoms  of  less 

intensity  result.     The  pressure-effects  of  an  intruding  substance 

within  the  skull  (tumour,  or  clot)  act  most  intensely  in,  and  may 

uiftoence  only,  one  region  of  the  brain. 

Pateolooical  Ahatomt. — The  principal  anatomical  character  of 

^^*^bral  aniemia  is  pallor  of  the  brain,  observable  chiefly  in  the  paler 

^t  of  the  oortical  substance,  and  the  diminished  number  of  red  spots 

^  the  white  substance.     The  pallor  may  be  partial  or  general.     But 

P^Uor  of  the  brain  after  death  does  not  by  any  means  necessarily  show 

^t  sn»mia  existed  during  life.     The  amount  of  blood  in  the  brain 

^Peods  chiefly  on  the  mode  of  death.    The  membranes  are  usually 

I*^  in  ansmia,  but  in  some  casos  of  partial  ansamia  they  are  hyper« 

^'^^  In  general  cerebral  ansmia,  effusion  of  serum  in  the  meshes  of 

^  pis  mater  and  between  the  convolutions  may  be  found,  and  it  is 

^^  asid  that  the  brain-substance  may  be  oed<*matous,  and  the  nt'rve« 

^^ changed  in  aspect,  unduly  translucent,  or  unduly  granular.     The 

*'^^  of  the  minute  vessels  may  also  be  found  degenerated,  thickened 

^4  homogeneous  in  ap|>earance,  a  condition  which  may  aid  in  the 

'^^Herenoe  with  function.*    Partial  cerebml  ansBmiai,  if  absolute,  is 

r^  €nt  stage  of  softening,  in  counoctioo  with  which  its  features  are 

^"'•^hbed. 

^^tvpTOMB. — ^The  symptoms  of  this  condition  vary  according  as  the 
^'^^mia  is  suddenly  or  slowly  produced,  and  as  it  is  general  or  partial. 

O)  In  siulies  general  aniemia  of  the  brain  the  sufferer  feels 

^'^^Wsy ;  the  special  senses  are  dulled ;  noises  in  the  ears  and  vertigo 

^^  complained  of ;  the  pupils  are  at  first  contracted ;  sight  may  fail ; 

^^'^■cular  power  is  weakened  \  respiration  is  sighing ;  the  skin  is  pale, 

•  KnoU,  •  Wkn.  mecL  WochetuchrifV  1885.  No.  61. 
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ccl:.  ftz:i  m:-ist ;  ZiUisem  if  ecK^oa;  wmi  Y)tmHnAt  it  mre.  If  t)M 
&i^'-.i^  i>  r:>re  iLie=.fe.  eor sr oos&bm  if  Lost,  there  if  mureml 
p:ir^  Tsii :  ^iLi  z^z.'crL.  cocTnIs::3s  mftj  o«cixr»  epileptifoim  in  cbi- 
raATi-rT,  thcde  Inrirz  csjiScLallj  irrCTient  in  laddoi  extennre  lew  of 
llo  c  in  rrrozz  piibTrcSrS.  yTstuT=.iis  if  fcaesinies  observed.  The 
pupils  dilute.*  a^d  the  oot3a  auiT  de^p^en  to  death.  The  loff  of  liebt 
in  KsSrrs  vi: :-L  rc-.oTer  iraj  r<rTsm  u  p^rmAnent  amauiosif ;  bat tbii 
i«  pr .  i^Wj  d'lrr  zo  &n  &f  rcrioz  of  the  rrtaiA.  In  sjnoope  the  pttint 
IT  -.;  l>9e  his  aizbt  vhrn  co^scioosnefs  p^rtifts,  or  may  remain  blind 
fo -  s-izn^  mini'.e*  ^fier  :he  mezt^  f unctionf  are  n»tored. 

(2;  When  zrzeril  a^-aPTn-^^  of  the  b»in  if  9lawly  produced,  the lUte 
of  t be  cerebral  rimctioiis  is  iisuallT  that  of  •*  irritable  weakneef."  Their 
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action  is  :ic;«r:eci  in  de-zree,  but  mar  be  excited  with  undue  fidlit;* 
There  if  mental  dalcefts  and  drowsine^f;  fometimef,  howeTer,iD8omn^ 
if  troublesome.  There  are  often  hallucinations  of  the  special  aensesi 
and  it  is  said  that  maniacal  attackf  or  melancholic  deprefsion  la^J 
occur.  Delirium  is  ormmon  in  serere  cases*  as  in  some  forms  of  ix»^ 
perfect  blood-nuirition,  the  so-called  **  inanition  delirium."  Headsela^ 
nsuallj  genera!,  if  a  common  symptom:  it  if  often  neuralgic  ^ 
character,  and  its  dept'n deuce  on  this  cause  is  shown  bj  its  reli^ 
in  the  recuml'ent  posture,  and  (less  surelj)  its  removal  hj  alooho*- 
Sensorj  bvperfiesthesia,  tinz.itus  aurium  (especiallj  the  polsati^^ 
variety;,  mus^-89  Tolirantes.  and  vertigo  are  frequeut.  Sometimes 
sight  is  dim,  or  ih^-re  may  be  deafness,  especially  in  the  upng^ 
posture.  Convulsions  are  rare,  but  muscuLir  power  is  generally 
cient.  Allthesc*  phenomena  are  more  marked  in  the  erect  than  in  t 
recumlent  j.>osture,  espeeiiliy  wheu  the  erect  }>osture  if  fuddei*^^ 
assumed.  It  has  been  remarked  that  some  ansmic  persons  oanthi^^-^^ 
well  only  when  lying  down. 

In  young  children,  after  exhaufting  discharges,  as  diarrhoBS, 
p torn 8  referable  to  cerebral  anaemia  sometimes  occur — somnolence i 
pallor,  with  a  depressed  fontanelle  and  contracted  pupils; 
ally  there  is  strabismus  and  even  rigidity  of  the  neck.    The  foi 
lence  may  deepen  to  coma,  the  pupils  dilate,  losing  their  sensith 
to  light,  and  death  may  occur.     Such  symptoms  have  been 
hydroeephaloid  (first  by  Marshall  Hall),  from  the  resemblance  toi 
of  acute  hydrocephalus. 

(3)  Partial  cerebral  ansemia  causes,  if  complete,  loe s  of  fnnedon 
the  affected  area ;  if  it  is  permanent,  necrosis  of  the  cerebral  til 
n^sults.     If  incomplete  and  sudden,  there   is  temporary  arrest  <r^ 
function.    Ligature  of  one  carotid,  for  instance,  may  cause  trannca^ 
Weakness  and  numbness  in  the  opposite  half  of  the  body.    There  nii^ 
be  at  first  an  over-action  of  grey  matter,  causing,  in  certain  regioDS^ 
unilateral  convulsions.     If  slowly  developed,  as  by  the  disease  cf 

*  The  early  coutraction  ii  probaUj  due  to  partial  irritation  of  the  Uiiid-iMn* 
oeutxe.  the  sabeequent  dilatation  to  ita  paralyaia  (aee  Bfajer  and  PEbffaB,'Fkl|W 
Zeitachrift  f.  Heilkunde,'  Bd.  t,  p.  16). 
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arteries,  pain  and  Teriigo  are  common,  with  recurring  symptoms,  sncli 
as  numbness,  tingling,  and  weakness  referred  to  tlie  limbs,  Ac. 

In  all  cases  of  long-continued  cerebral  anflsmia,  lasting  damage  to 
the  nutrition  of  the  brain  may  result.  In  the  child,  the  development 
of  the  brain  may  be  arrested,  and  mental  defect  may  increase  to  per- 
manent imbecility,  such  as  is  met  with  after  convulsions.  In  the 
adult»  loss  of  memory  and  of  general  mental  power  may  be  produced  ; 
they  last  for  months,  and  sometimes  do  not  pass  away.  A  lady,  aged 
thirty-seven,  had  a  prolonged  attack  of  vomiting,  which  kept  her  in 
bed  for  three  months,  in  the  course  of  which  she  became  extremely 
pale,  dull,  and  lethargic,  and  for  a  time  did  not  speak.  On  recovering, 
■be  remembered  nothing  of  her  illness,  and  thought  it  had  commenced 
the  preceding  day.  Six  months  later  her  memory  was  good  for 
events  before  the  illness,  but  she  had  no  recollection  of  any  event 
after  it,  even  for  an  hour,  and  exhibited  no  tendency  to  improve.  In 
all  varieties  of  chronic  ansmia  these  symptoms  are  common,  and  some- 
times take  the  form  of  chronic  insanity.  The  simple  failure  usually 
passes  away  sooner  than  definite  derangement^  bat  often  not  untQ 
long  after  the  blood-state  has  improved. 

Patholoot. — The  symptoms  are,  as  already  stated,  dependent 
mainly  on  the  defective  quantity  and  quality  of  the  blood  circulating 
in  the  brain.  Some  effect  has  been  ascribed  to  the  diminution  in 
the  blood-pressure  to  which  the  nerve-elements  are  ordinarily  exposed 
(Burrows) — a  mechanical  influence,  of  which  the  possibility  cannot  be 
denied  and  the  probability  cannot  be  proved.  The  precise  cerebral 
disturbance,  on  which  the  symptoms  directly  depend,  is  uncertain. 
Doubtless  the  cortex  is  the  first  to  suffer  in  function,  and  the  mental 
symptoms  are  thus  produced.  The  convulsions  that  result  from 
sudden  ansemia  of  the  brain  are  usually  ascribed  to  disturbance  of 
centres  in  the  medulla  or  pons,  but  the  fact  that  compression  of  one 
carotid,  which  can  affect  only  the  cerebral  hemisphere,  has  caused 
convulsion  in  the  opposite  half  of  the  body,  makes  it  more  probable 
that  the  "  discharge  "  is  from  the  cerebral  cortex.  The  convulsion  is 
preceded  by  tingling  in  the  whole  of  that  side.  That  the  nerve-cells 
should  **  discharge  '*  when  the  blood-supply  is  arrested,  is  a  ^t  of 
very  great  physiological  interest  as  an  indication  of  the  reserve  of 
force  that  must  be  stored  up  in  the  nerve-cells,  and  of  the  probabilitj 
that  sudden  over-action  is  due  to  diminution  of  resistance  to  action, 
and  not  to  an  increase  in  the  force- generating  function  of  the  celL 
Latent  energy  may  be  liberated,  but  new  force  can  scarcely  be 
produced,  under  the  influence  of  sudden  anssmia.  The  disturbance  of 
respiration,  its  sighing  character,  &c.,  are  ascribed  to  the  derange* 
ment  of  the  respiratory  centre  in  the  medulla,  but  we  cannot  be  sure 
that  this  is  always  the  case.  Such  breathing  has  been  observed  to 
follow  obstruction  of  the  carotids.  It  must  be  remembered  that  our 
consciousness  of  dyspncea,  due  to  disturbance  of  the  respiratory 
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centre,  must  be  produced  through  related  cerelwml  centres,  and  tl^.«t 
the  respiratory  functions  must  be  widely  represented  in  the  beiK^- 
spheres,  so  that  they  easily  manifest  emotional  disturbance. 

The  permanent  impairment  of  cerebral  nutrition  may  be  compain^sd 
with  the  amaurosis  which  results  from  acute  anssmiawlien  no  ohangg^cs 
in  the  retina  can  be  perceived.  Analogy  suggests  a  permanent  sho^zk 
to  the  nerve-elements  and  their  nutrition. 

Diagnosis. — The  diagnosis  is  not  difficult.    It  rests  on  the  rec(^C« 
nition,  in  a  given  case,  of  the  causes  of  cerebral  annmia,  and  on 
ejcclusion  of  graver  maladies,  such  as  organic  cerebral  disease.    Wi 
the  latter,  it  should  be  remembered,  aneemia  of  the  brain,  local 
general,  often  co- exists.     Some  symptoms  of  hyperemia  of  the  b: 
closely  resemble  those  of  an»mia.    A  common  pathological  state 
imperfect  blood- renewal  within  the  capillaries  probably  exists  in 
conditions. 

Pboonosis. — The  severity  of  the  symptoms,  and  the  extent 
which  the  cause  of  the  anaemia  is  amenable  to  treatment,  and  ii 
transient  character,  must  determine  the  prognosis.    As  a  rule  this 
favorable  when  there  is  no  organic  disease  of  heart,  vessels,  or  brai 
In  the  so-called  "  pernicious  ansamia  "  the  prognosis  is,  of  course, 
more  grave.     Hydrocephaloid  symptoms  in  infants,  if  met  by  prom 
and  suitable  treatment,  are  usually  recovered  from. 

Treatment. — The  treatment  necessarily  varies  in  the  several  fornt^^ 
of  the  affection,  but  it  is  in  the  main  causal.  The  beneficial  effect 
the  recumbent  posture  in  affording  immediate  relief  to  the  symptom 
and  obviating  permanent  damage  to  the  cerebral  nutrition,  most 
always  remembered.  In  acute  ansemia  from  loss  of  blood,  the  h 
should  be  kept  continuously  low,  stimulants  freely  administered,  iul 
M  a  penultimate  resort,  bandages,  applied  to  the  limbs  from  bel* 
upwards,  may  increase  the  proportionate  supply  of  blood  to  the  braii^  ' 
If  this  fails,  transfusion  must  be  had  recourse  to.  In  chronic  auflemis-'  ^^ 
sudden  change  of  posture  should  be  carefully  avoided,  and  ferrugino^ 
tonics  are  needed.  The  form  of  iron,  I  believe,  matters  much  less 
is  usually  supposed.  When  the  corpuscles  are  few,  arsenic  should 
given  with  it.  In  severe  cases,  absolute  physical  rest  is  often  adTsn-^ 
tageous,  but  this  depends  on  the  form  of  the  anaemia.  When  thir 
haemoglobin  is  reduced  out  of  proportion  to  the  corpuscles,  physkal 
rest  is  of  the  greatest  importance,  greater  even  than  fresh  air.  Oor- 
puscles  are  oxygen -carriers  in  proportion  to  the  hssmoglobiu  th^ 
contain.  All  muscular  exertion  uses  up  the  oxygen*  and  the  proto- 
plasmic tissues  suffer  in  their  nutrition,  and  are  incapacitated  for  the 
essential  functions  of  digestion,  circulation,  Ac.  The  beneficial  efEsot 
of  absolute  rest  in  bed  in  these  cases  is  often  most  striking.  IC 
on  the  other  hand,  the  corpuscles  are  rich  in  h»m<^globia  (and  ii 
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pernicious  aneBinia  thej  may  contain  50  per  cent,  more  bsemoglobin 
than  normal)  gentle  exercise  may  be  permitted,  because  the  oxygen- 
carriers  have  their  fnll  functional  capacity,  and  the  nutrition  of  the 
tissues  does  not  suffer;  if  some  of  the  oxygen  is  used  in  exercise,  the 
supply  to  the  tissues  is  not  impaired  as  it  is  when  ererj  corpuscle 
contains  far  less  than  the  normal  amount  of  hssmoglobin. 

In  the  cerebral  ansemia  of  syncope,  the  recumbent  posture,  stimu- 
lants to  the  skin,  cold  water,  faradisation,  sinapisms,  and  ammonia 
to  the  nasal  mucous  membrane,  assist  the  recovery  of  cardiac  action 
and  the  return  of  consciousness.  In  all  cases,  carefully  regulated  food 
and  stimulants  are  needed ;  beef  tea  should  be  given  in  small  quanti* 
ties  at  frequent  intervals. 

The  group  of  symptoms  called '' hydrocephaloid  **  requires  similar 
treatment.  Its  diagnosis  is  of  the  first  importance^  because  a  routine 
treatment  for  meningitis  would  kill  the  patient.  Warmth  to  the 
surface  of  the  body  and  head  is  of  importance.  Attempts  pre- 
maturely to  rouse  the  cbild  to  consciousness  are  unadvisable,  but 
when  a  distinct  improvement  has  occurred  in  the  general  state,  and 
especially  in  the  pulse,  some  mental  activity  probably  favours  the 
return  of  a  normal  state  of  the  cerebral  circulation. 

In  the  more  pronounced  mental  symptoms  that  result  from  anflsmia, 
opiates  are  of  service  in  adults,  either  opium  by  the  mouth  or  morphia 
under  the  skin.  In  states  of  depression  the  dose  should  be  small 
and  frequent,  ^  gr.  of  morphia  three  or  four  times  a  day.  In 
excitement  a  larger  dose  (^  gr.)  may  be  given  for  its  soporific  effect, 
but  small  doses  should  be  avoided.  Small  doses  of  nitro-glyoerine 
may  also  be  given  in  the  method  recommended  for  migraine,  when 
cerebral  symptoms  are  very  marked. 


ETPEEiEmiA  OF  THE  BBAIN. 

Of  all  regions  of  cerebral  pathology,  that  of  congestion  of  the 
is  perhaps  the  most  obscure.  We  have  very  little  precise  knowledge 
regarding  it,  and,  as  is  often  the  case,  theory  has  flourished  in  propor- 
tion to  the  deficiency  of  fact.  It  was  long  thought  that  the  state  of 
the  vessels  of  the  brain  after  death  corresponds  with  their  condition 
during  life,  and  post-mortem  distension  was  luscepted  as  proof  that 
any  preceding  cerebral  symptoms  were  due  to  congestion.  Hence,  an 
extensive  symptomatology  was  elaborated  and  built  up  on  an  erro« 
neons  foundation,  and  it  has  to  some  extent  survived  its  evidence. 
The  fact  was  unobserved  or  ignored  that  a  similar  condition  of  the 
brain  is  equally  common  when  there  are  no  cerebral  symptoms  during 
life,  and  depends  chiefly  on  the  mode  of  death.  Moreover,  congestion 
of  organs  seems  to  afford  so  satisfactory  an  explanation  of  derangement 
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of  their  fanctions,  that  the  temptation  to  assign  the  oondition  aa 
the  cause  of  symptoms  has  often  been  irresistible.  Even  statistics 
have  been  amassed,  the  value  of  which  may  be  estimated  from  the 
fact  that  in  one  modem  text-book  the  history  of  cerebral  congestion 
has  been  manifestly  written  from  cases  of  pure  hypochondriasis.  On 
the  other  hand,  partly  by  a  reaction  from  this,  some  have  doubted 
even  the  possibility  of  the  condition.  The  truth  lies  between  the  two 
extremes,  but  its  precise  position  is  still  undetermined,  and  there  is 
room  for  wide  difference  of  opinioD,  eyen  among  those  who  strire  to 
keep  their  minds  nnbiassed.  It  is  certain,  however,  that  the  cases  in 
which  symptoms  of  definite  character  and  considerable  degree  can  be 
reasonably  ascribed  to  this  cause  are  far  from  frequent. 

The  essential  pathological  condition  of  hyperaemia  of  the  brain  is 
an  increase  in  the  amount  of  blood  within  its  capillaries.  This  may 
occur  because  there  is  too  much  blood  in  the  arteries  or  too  much  in 
the  veins ;  in  the  former  case  too  much  blood  enters  the  capillaries,  in 
the  latter  too  little  leaves  them ;  in  either  case  they  are  over-distended. 
The  two  conditions  differ  in  their  causes,  nature^  and  effects ;  the  one 
is  active,  the  other  passive  congestion.  In  the  one  case,  the  supply  of 
arterial  blood  to  the  capillaries  is  excessive ;  in  the  other,  it  is  deficient 
because  the  circulation  in  them  is  hindered.  Hence,  the  state  of 
passive  congestion,  in  which  the  brain  is  under-supplied  with  arterial 
blood,  approaches  that  of  anomia ;  in  both  ansBmia  and  passive  con- 
gestion there  is  anoxomia,  but  in  passive  congestion  the  capillaries 
contain  blood  that  possesses  an  undue  amount  of  carbonic  add  and 
other  products  of  metabolism — an  important  difference  from  pure 
anemia. 

It  was  at  one  time  thought  that  the  blood  in  the  brain  oould  not 
vary  in  amount  because  the  cranio-vertebral  cavity  is  a  closed  spacCf 
and  this  opinion  is  still  occasionally  put  forward.*  But  the  mobility 
of  the  cerebro-Bpinal  fluid  (which  occupies  not  only  the  intermem* 
branuus  space  and  the  ventricles,  but  also  the  lymphatic  spaces  around 
the  vessels)  permits  the  vascular  distension  to  vary.  If  the  cavity 
were  hermetically  closed,  the  variation  could  be  only  relative^  not 
absolute.  But  the  numerous  foramina  of  the  cranium  and  vertebral 
canal  are  occupied  by  less  resistent  structures,  which  no  doubt  may 
yield  in  some  degree.  Moreover,  the  large  surface  veins  of  the  spiuid 
cord,  and  still  more  the  enormous  plexus  outside  the  spinal  dura 
mater,  doubtless  constitute  an  important  means  of  adaptation.  The 
less  blood  these  contain,  the  more  cerebro- spinal  fluid  can  be  in  the 
spinal  canal,  and  the  more  blood  can  be  in  the  cerebral  vessels.  Further, 
the  processes  of  secretion  and  absorption  of  the  cerebro-spinal  fluid, 
always  in  constant  operation,  must  be  influenced  by  the  degree  of 
pressure,  and  may  quickly  vary  with  it.  Although  the  conditions 
during  life  and  after  death  are  widely  different,  yet  we  may  reason- 
aMy  regard  the  enormous  variations  in  the  total  amount  of  blood 

*  8cc  Moxon's  Lectures, '  Lancet,'  i,  1881. 
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wiibin  the  cranio-Tertebral  canal  after  death  in  diiferent  cases,  and 
the  Tariations  in  its  distribution  in  the  nerre-centres,  as  evidence  that 
considerable  yariations  may  occur  during  life.  Some  are  physiological ; 
in  the  child,  before  the  fontanellea  are  closed,  and  in  the  adult,  when 
a  piece  of  the  skull  is  removed  by  injury,  it  is  seen  that  the  brain 
pulsates  synchronously  with  the  heart,  and  that  its  distension  also 
changes  with  the  respiratory  movements  of  the  thorax, 

ETiOLOOT.^The  causes  that  produce  active  and  passive  congestion 
are  widely  different,  and  require  separate  consideration.  Some  act  on 
the  brain  alone,  others  on  many  viscera  or  even  on  the  whole  vascular 
system ;  some  are  transient,  others  are  permanent. 

Active  Congeation. — (1)  Over-aeiionofthe  heart,  without  corresponding 
contraction  of  the  arteries,  is  one  important  cause.    Whatever  in- 
creases  the  force  of  the  heart,  and  at  the  same  time  interposes  no 
obstacle  to  the  flow  of  blood  into  the  capillaiy  system,  is  a  cause  of 
active  distension  of  the  cerebral  vessels.    Excited  action  is  more  fre- 
quently effective  than  hypertrophy,  because  the  common  cause  of 
hypertrophy  is  an  obstruction  between  the  heart  and  the  capillaries. 
It  may  occur,  however,  from    the    hypertrophy  that   is  due    to 
aortic  regurgitation,  when  obstruction  is  slight  or  absent;  in  this 
condition  brain  power  is  often  distinctly  above  the  average.     (2)  A 
sudden  contraction  of  the  arterioles  elsewhere — as,  for  instance,  in  the 
skin,  from  exposure  to  cold  or  during  a  rigor-^may  cause  transient 
over-filling  of  the  cerebral  vessels  together  with  those  of  other  viscera 
(8)  Dilatation  of  the  arterioles,  and  consequently  an  increase  of 
the  blood-supply,  may  be  produced  by  certain  toxic  agents,  especially 
by  nitrite  of  amyl,  nitro-glycerine,  and  alcohol.    The  throbbing  and 
headache  produced  by  nitrite  of  amyl  seems  in  itself  to  prove  the 
possibility  of  active  congestion  of  the  brain.    Morphia  causes  first 
contraction  and  then  dilatation.     Some  of  these  agents  also  quicken 
the  action  of  the  heart,  and  may  thus  further  increase  the  blood- 
supply.    Emotion  may  have  the  same  influence,  although  the  evidence 
of  this  is  incouclusive.*    In  some  diseases  a  similar  mechanism  gives 
rise  to  congestion.    In  exophthalmic  goitre,  for  instance,  vascular 
dilatation  is  associated  with  cardiac  over-action.    In  other  peculiar 
states  of  the  nervous  system,  especially  in  young  neurotic  persons, 
singular  conditions  occur,  sometimes  periodically,  in  which  there  are 
symptoms  of  vaso- motor  paralysis  of  the  cerebral  vessels,  without  other 
cause  than  the  peculiar  neuropathic  disposition,  and  the  tendency  to 
such  disturbance  is  sometimes  distinctly  inherited.     (4)  Active  con- 
gestion occurs  also  as  the  firut  stage  of  inflammation,  and  similar  acuta 
symptoms  are  occasionally  met  with,  especially  in  children,  which  may 
even  cause  death.    Traces  of  congestion  are  found,  but  no  evidence  of 

*  The  polsation  of  the  brain,  observed  in  penons  who  have  loci  a  piece  of  the 
crmniel  bone,  ie  said  to  be  increased  by  both  iDteilectual  work  and  emotion  (Mosm^ 
•  Hcale  Acad,  del  Lincei,'  Boma,  1880). 
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actual  inflammation.  The  immediate  cause  of  the  condition  is  often 
obscure;  ezcessiTe  brain*work,  or  exposure  to  cold»  has  been  supposed 
to  produce  it  in  some  cases.  There  is  no  justification,  howey8r«  for 
referring  all  sudden  cerebral  symptoms  in  children  to  congestion.  Con- 
vulsions, for  instance,  were  once  thought  to  be  always  due  to  this  cause, 
bui  there  is  reason  to  belieTC  that  they  are  Very  rarely  produced  by  it. 
(5)  Insolation  is  probably  a  cause  of  active  congestion,  which  may  or 
may  not  go  on  to  inflammation.  The  modem  theory,  which  regards 
the  so-called  sun-stroke  as  really  heat-stroke,  the  result  of  the  over^ 
heating  of  the  body  and  not  of  the  action  of  the  sun  on  the  head,  is 
probably  too  sweeping.  The  delirium  of  acute  febrile  diseases  was 
formerly  attributed  to  congestion  of  the  brain,  but  it  is  more  probable 
that  the  cerebral  disturbance  is  the  result  of  the  action  of  the  toxic 
blood-state  on  the  cells  of  the  bndn,  and  that  any  congestion  is  of 
secondary  origin.  (6)  Active  congestion  is  supposed  to  be  a  cause  of 
transient  general  cerebral  symptoms  in  adults,  especially  after  middle 
life  and  in  the  male  sex.  It  is  believed  to  be  frequent  in  those  of  a 
certain  build,  stout  men  with  thick  necks  and  florid  faces,  and  to  be 
favoured  by  alcoholic  excess,  and  by  the  condition  termed  **  plethora,** 
which,  perhaps,  consists  in  an  increase  in  the  total  quantity  of  blood 
in  the  system.  The  symptoms  come  on  suddenly,  and  pass  away  in  a 
manner  that  renders  it  difficult  to  ascribe  them  to  an  organic  lesion,  and 
in  rare  cases  the  absence  of  such  lesion  has  been  demonstrated.  They 
are  said  sometimes  to  follow  the  suppression  of  an  habitual  discharge, 
especially  hemorrhagic,  as  that  from  piles,  or  the  catamenia  in 
women. 

Partial  active  congestion  occurs  in  connection  with  tumours  and 
other  organic  lesions  of  the  brain,  and  also  when  an  artery  is  ob- 
structed, and  the  adjacent  branches  of  the  main  vessel  receive  too 
much  blood.  It  is  possible  that  partial  congestion  occurs  as  a  primaiy 
condition,  especially  in  certain  parts  of  the  brain,  in  which  limited 
inflammation  is  occasionally  met  with ;  but  such  inflammation  (as  of 
the  grey  matter  of  the  ocular  nerves,  p.  198)  is  rare,  and  congestion 
must  be  still  more  rare.  Acute  congestion  of  the  medulla  oblon- 
gata has  been  supposed  to  be  an  occasional  cause  of  sudden  death  in 
young  children,  but  if  this  agency  is  really  at  work  in  these  cases  its 
origin  is  altogether  unknown. 

Passive  congestion  is  always  produced  mechanically  by  some  obstruc- 
tion to  the  return  of  blood.  It  occurs  in  heart  disease  which  causes 
over-filling  of  the  venous  system,  although  the  head  sufEers  less  than 
parts  that  are  below  the  level  of  the  heart.  It  is  produced  also  by 
pressure  on  the  superior  vena  cava,  or  on  the  innominate  veins,  or  on 
the  veins  of  the  neck,  by  tumours,  &c.  The  obstruction  to  the  flow  of 
blood  through  the  lungs  occasioned  by  the  act  of  coughing,  playing  wind 
instruments,  and  by  other  severe  muscular  e£Eort»  with  closed  glottis, 
is  a  frequent  cause.  Slight  congestion  is  often  produced  by  wearing 
tight  collars,  and  is  shown  by  headache  which  ceases  when  the  pressure 
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IB  relieved.  In  death  by  suffocation  sncb  congestion  occnrs  in  Teiy 
intense  degpree.  The  horizontal  posture  probably  suffices  to  produce 
some  degree  of  congestion,  the  yenous  blood  losing  the  aid  that 
gravitation  gives  to  its  retnm^  and  recumbency  may  intensify  the  in* 
flnenoe  of  other  causes.  Partial  passive  congestion  also  results  from 
pressure  on,  or  thrombosis  in,  one  of  the  cerebral  veins  or  sinuses. 

Patrolooioal  Akatoxt. — ^In  the  strict  sense  of  the  word,  there  is 
scarcely  any  pathological  anatomy  of  congestion  of  the  brain.  Simple 
active  congestion  disappears  after  death  in  every  organ.  No  trace  can 
be  seen,  for  instance,  of  the  congested  areola  around  a  pustule  in  the 
skin.  Only  the  vascular  distension  of  actual  inflammation  persists, 
lessened  in  degree.  The  lesson  of  general  pathology  is,  therefore,  that 
whenever  we  find  after  death  distension  of  the  minute  vessels,  without 
engorgement  of  the  veins,  the  condition  must  be  regarded  as  one  of 
commencing  inflammation,  and  not  of  mere  congestion.  Nor  is  the 
case  otherwise  with  passive  congestion.  Intense  passive  congestion 
occurs  during  death  from  suffocation,  and  yet  the  brain  may  be  found 
ansBmic  after  death  (Ackermann,  Jolly).  But  intense  venous  disten- 
sion occurs  after  death  in  those  parts  towards  which  gravitation 
draws  the  blood,  and  hence  in  the  posterior  half  of  the  bead,  when 
this  is  not  raised  after  death.  The  influence  of  gravitation  may 
keep  the  blood  in  the  vessels  of  congested  parts,  but  it  is  never 
possible  to  distinguish  the  influence  of  the  ante-mortem  distension  in 
the  presence  of  the  more  powerful  post-mortem  effect.  If  mechanical 
congestion  has  occurred,  not  merely  during  the  act  of  death,  but  for 
many  hours  or  days  previously,  and  gravitation  keeps  up  the  engorge- 
ment after  death,  the  distension  of  the  veins  and  capillaries  is  very 
intense;  the  colour  of  the  grey  substance  is  dark  from  the  more 
abundant  capillaries  in  it,  and  even  the  arteries  may  contain  a  good 
deal  of  blood.  But  if  the  body  is  so  placed  after  death  that  the  blood 
can  gravitate  from  the  head  into  the  relaxed  vessels  elsewhere,  no 
amount  of  simple  mechanical  congestion  during  life  can  be  traced 
twelve  hours  after  death.  It  is  said,  when  long  continued,  to  render 
the  veins  unduly  tortuous,  but  it  is  doubtful  whether  sufficient  allow- 
ance has  been  made  for  the  degree  of  tortuosity  that  may  be  present 
under  normal  conditions,  and  for  the  influence  of  senile  changes  in 
the  wall  of  the  vessels.  A  slight  degree  of  effusion  into  the  ventricles 
probably  results  from  passive  congestion,  but  it  is  doubtful  whether 
this  is  ever  sufficient  to  cause  flattening  of  the  convolutions,  and  still 
more  doubtful  is  the  occurrence  of  such  swelling  of  the  whole  brain  as 
to  cause  such  flattening,  or  of  any  general  '*  hypertrophy  "  or  atrophy 
which  have  been  said  to  occur.  It  is  probable,  however,  that  the 
spaces  around  the  vessels,  which  arise  by  a  dilatation  of  the  peri- 
vascular sheaths,  are  increased  by  mechanical  coi.gestion,  although 
here  again,  apart  from  congestion,  the  variations  met  with  are  so 
great*  and  the  size  of  these  spaces  is  often  so  considerable,  that  the 
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influence  of  oongestion  upon  them  cannot  be  regarded  mt  pxoTed« 
Eren  in  jonng  persona  their  size  is  sometimes  remarkable. 

Microscopical  examination  shows  the  capillaries  to  be  unduly  large 
in  passive  congestion,  and  it  is  probable  tbat  sjstematio  measnrement 
would  show  that,  after  this  state  has  been  long  continaed«  their 
average  siie  becomes  larger  than  in  simple  post-mortem  engorge- 
ment. Bulgings  of  the  capillaries  have  been  occasionally  seen. 
After  asphyzial  modes  of  death  it  is  common  to  find  tbat  minute 
vessels  here  and  there  have  given  way,  so  that  the  lymphatic  sheath 
is  filled  with  blood.  Blood-pigment  in  the  sheaths  has  been  found 
in  cases  of  slighter  long-continued  congestion  (Bastian).  Lastly, 
minute  microscopic  hemorrhages  into  the  cerebral  substance  may  be 
found*  almost  constantly,  in  these  cases. 

While  the  pathological  anatomy  of  congestion  is  thus  to  a  consider* 
able  extent  negative,  it  is  important  to  remember  the  fact  that  this 
affords  no  reason  for  doubting  the  occurrence  of  the  condition. 

Stxptoxs. — The  introductory  remarks  show  how  great  is  the  diffi- 
culty of  determining  the  symptoms  of  cerebral  congestion,  and  how 
much  caution  is  desirable  in  accepting  the  statements  that  have  been 
made,  founded  for  the  most  part  on  an  elaborate  symptomatology 
that  was  formulated  by  AndraL 

PcLiiive  CongeHion. — The  symptoms  produced  by  passive  congestion 
are  much  more  marked  when  this  is  occasional,  than  when  it  is  con- 
stant, uniform,  and  gradually  produced.  This  is  only  one  instance  of 
the  remarkable  tolerance  of  the  brain  to  pressure  if  dowly  developed. 
A  slight  degree  of  mechanical  congestion  causes  dull  headache,  chiefly 
frontal,  sometimes  throbbing,  and  sometimes  accompanied  by  vague 
discomfort,  described  by  some  patients  as  a  "  confused  feeling,"  by 
others  as  a  "  sense  of  fulness."  This  congestive  headache  is  often 
produced  by  coughing.  I  have  known  a  patient  suffering  from 
phthisis  to  seek  relief,  not  on  account  of  the  cough,  but  on  account  of 
headache  which  was  solely  due  to  the  cough.  When  intense,  it  may 
cause  flashes  of  light  in  th<»  eyes,  or  noises  in  the  ears.  Slight 
general  convulsion  may  even  result,  usually  consisting  only  of  clonic 
spasm,  with  or  without  loss  of  consciousness.  An  elderly  man,  with 
chronic  bronchitis  and  emphysema,  had  severe  paroxysms  of  coughing, 
and  at  the  height  of  each,  when  his  face  was  dusky,  there  was  a  brief 
general  clonic  spasm,  without  loss  of  consciousness.  Occasiodally  the 
convulsion  is  more  distinctly  epile|>toid  in  its  character,  or  there  may 
be  loss  of  consciousness  without  convulsion.  Persistent  mechanical 
congestion  may  cause  also  somnolence,  mental  dulness,  disturbed 
sleep,  or  even  nocturnal  delirium.  Tague  giddiness  is  often  com* 
plained  of,  but  there  is  seldom  distinct  vertigo.  Tingling  in  the 
limbs  and  general  muscular  inactivity  have  been  ascribed  to  this 
caubo,  but  it  is  doubtful  whether  unilateral  symptoms  ever  occur. 

With  these  symptoms  are  commonly  associated  the  signs  of  general 
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eephalio  hjpenemia.  a  turgid  face,  and  congceted  conjunctiva,  often 
with  riaciit  secretion.  Tiiej  are  incronsed  hy  conatipation,  by  stoop* 
ing,  bj  tbe  recumbeut  posture  with  tLe  head  low,  b;  light  clotlies 
kbout  the  neck,  bj  fleiion  of  the  neck,  and  by  all  muscular  effort. 

Active  Congeition. — The  symptoius  of  active  congestion  are  mucli 
more  variable  and  much  less  certain.  Simple  excitument  of  the 
heart's  action,  such  aa  reHulte  from  emotion,  or  from  nitrite  of  amyl, 
irill  fiaose  throbbing  and  p^iin  in  the  head,  but  in  persistent  over- 
action  of  tbe  hf-art,  aa  in  eiophthitlmic  goitre  or  aortic  regui^itation 
with  hypertrophy,  cerebral  symptoms  are  sliglit  or  absent,  perha[>s 
b««ause  the  derangement  is  gradually  induced. 

Tbe  caaes  in  which  deQaito  and  considerable  diiitttrbance  can  be 
ref^red,  with  moat  probability,  to  active  congestion,  are  those  ia 
which  there  are  recurring  paroiyams  of  beadaebe,  delirium,  and  some- 
timea  fever,  preceded  by  throbbing  oF  the  vessels,  and  sometimes  by 
reddening  of  the  face — symptoms  of  transient  character  and  uniform 
recorrence.  Thus,  in  a  case  related  by  Kothnage).^  a  man  aged  fifly- 
■evi-a  had  suScreJ  from  such  attacks  at  intervals  of  a  few  weeks  or 
montha  since  the  ago  of  fourteen.  At  6rst  there  was  only  a  sense  of 
faloeas,  bent,  and  pain  in  the  head,  alwaya  relieved  by  bleeding  at  the 
WM0.  Afterwards  each  attack  began  with  beating  of  the  heart,  lieat 
of  be«d,  spots  before  the  eyes,  and  noises  iu  the  ears ;  these  symptoms 
mm  followed  by  meulal  excitement  and  irritability,  screams  and 
Imts,  but  no  actual  delusions.  This  condition  would  last  a  few  hours 
or  a  few  days,  but  was  always  at  onou  cut  short  by  venesection.  In 
tbe  talvrvals  lie  was  jwrfectly  well. 

Brief  attacks  of  headache  with  delirium  may  be  attended  with  fever 

and  special  heat  of  head,  and  have  been  regarded  as  a  febrile  form  of 

ocrwbral  congestion.     Whatever  difficulty  there  may  be  in  accepting 

thia  wiplanatioQ  of  such  cases,  it  is  at  present  very  difficult  tofindanj 

oHiiet,  esp(.-dally  when  tbe  attacks  are  brief  and  recur.     Well-marked 

JHtaona  are  occasionally  seen  in  children.     Thus  a  clever,  precocious 

^do<  nx  had  been  liable,  since  the  age  of  two,  to  attacks  of  the  fol- 

(owiBg  chaiaoter,   recurring   al   intervals  of   three  to  nine  mouths. 

^^^kert  was  severe  left-sided  headache,  prostration,  and  elevation  of 

^^Bbperature.  reaching  sometimes  103°,  great  beat  of  bead,  occasionally 

^^^Hbbbi,  and  often   nausea,  but   no   vomiting.     Each    attack  com- 

^^IpKAd  suddinly  and  lasted  a  few  hours  ;  then  the  child  went  to  sleep 

SMd  woke  up  {lerfectly  well.     There  is  some  reason  lo  think  that  such 

attacks  iu  cbildhoud  may  pass  into  non-febrile  migraine  at  a  later 

poriod.     Whether  they  are  to  lie  ascribed  to  a  primary  vaso-uiotor 

diatorlMUiee  or  to  a  "  nerve  storm,"  the  opinion  tliut  an  active  cerebrjl 

•uogaation  takes  at  least  a  secondary  part  in  the  morbid  process  may 

naaooahljr  be  maintained  and  cannot  be  disproved.     In  some  cases  of 

aigiwtM  ihsrs  IS  eridouco  of  active  hy|iereDmia  of  the  head  and  face 

lonoy  part  of  tbe  attack,  but  it  is  probable  that  this  is  of  secondary 

•  'ZieuiiMn's  CjclopadiH,'  Bd.  li,  1,  i  And.,  p.  4U. 
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origin,  since  tbe  attacks  in  which  it  is  most  marked  begin  with  pallor 
only.  The  brief  attacks  of  coma,  pyrexia,  heat  of  head,  and  other 
cerebral  symptoms,  which  occur  during  the  course  of  general  paraljrii 
of  the  insane,  are  commonly  regarded  as  of  congestiye  nature,  because 
they  pass  away  completely. 

Acute  symptoms  of  brain  disturbance  in  children,  resembling  those 
of  meningitis — ^headache,  delirium  or  somnolence,  Tomiting,  strains* 
mus,  inequality  of  pupil,  Yarious  contractions  and  paralyses,  and  a 
prominent  fontanelle — are  sometimes  rapidly  fatal  without  any  post- 
mortem evidence  of  active  inflammation.  As  already  stated,  if  con* 
gestion  of  the  brain  is  the  cause,  it  is  probably  that  which  constitutes 
the  first  stage  of  meningitis. 

The  most  common  severe  attacks  that  are  ascribed  to  cerebral  con* 
gestion  are  those  which  occur  in  the  second  half  of  life,  and  are 
attended  with  sudden  loss  of  consciousness  (the  so-called  **  congestiTe 
apoplexy  "),  aud  sometimes  by  transient  hemiplegia,  passing  away  in 
the  course  of  a  few  days.    The  congestive  nature  of  many  of  these 
cases  is  more  than  doubtful,  and  few  physicians  would  now  care  to 
insist  on  the  laboured  description  and  classification  of  the  symptoms 
which  were  current  twenty  years  ago.    We  know  that  an  actual  lesion 
may  occur  in  many  parts  of  the  brain,  a  small  haemorrhage,  or  a  spot 
of  softening,  and  may  cause  only  general  cerebral  symptoms,  or  local 
symptoms  of  indirect  origin  and  very  brief  duration.     We  know,  too, 
that  vascular  obstruction  may  occur  and  cause  no  lasting  symptoms, 
because  there  may  be  sufficient  anastomoses  to  permit  of  an  adequate 
collateral  circulation.     It  is  in  these  cases  that  the  facility  and  reassur- 
ing character  of  the  diagnosis  of  "  congestion  of  the  brain  "  often 
tempts  the  physician  to  an  opinion  which  is,  if  not  erroneous,  at  least 
unwarranted.     But  when  tbe  attack  is  brief,  passes  away  completely, 
is  attended  with  the  signs  of  what  is  termed  *'  plethora,"  and,  especially 
when  it  recurs  more  than  once,  still  without  enduring  symptoms,  the 
diagnosis  of  cerebral  congestion  is  at  least  permissible,  and  it  is  certain 
that,  in  manv  cases  of  the  kind,  no  lesion  has  been  found  after  death 
to  account  for  tbe  sjniptoms.      It  is  commonly  held,  and  must  be 
admitted  as  possible,  that  cerebral  congestion  may  cause  these  sym- 
ptoms, even  when  there  are  no  signs  of  plethora  or  of  hyperemia  of 
the  external  vessels  of  the  head,  and  no  pallor  of  the  foce,  bat  still 
greater  caution  should  be  exercised  in  making  the  diagnosis  in  such 
a  state.     As  an  iustance  of   tbe  condition  in  which  the  diagno^ 
seemed  justifiable,  I  may  mention  the  case  of  a  stout,  full-blooded 
man,  about  fifty- five,  with  a  large  strongly  acting  heart  and  some 
arterial  degeneration,  who,  during  the  preceding  year,  had  had  several 
attacks  of  left-sided  weakness,  each  lasting  only  a  few  hours ;  the  fini 
was  attended  with  loss  of  consciousness.     The  day  before  I  saw  him 
he  complained  of  tingling  in  both  hands,  and  a  few  hours  later 
vomited,  went  to  bed,  and  passed  a  stool  into  the  bed;  then  he  got 
up  and  got  into  bed  again.     His  temperature  was  found  to  be  102?; 
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lie  did  what  he  iras  told,  and  answered  qnestioni»  but  with  imperfect 
articulation.  During  the  next  twent j-four  hours  he  did  not  speak, 
but  was  restless,  tossing  about  in  bed,  sweating  profusely,  with  a  fall 
of  temperature  to  100  5^  His  pulse  was  80,  full,  but  not  hatd,  face 
flushed,  pupils  ral  her  small.  He  understood  imperfectly  what  was 
said  to  him.  There  was  no  eyidenoe  of  loss  of  power  or  sensation. 
The  symptoms  all  passed  away  in  the  course  of  a  few  days  without 
the  slightest  indication  of  a  local  cerebral  lesion.  In  connection 
with  the  absence  of  signs  of  cephalic  congestion,  we  should  remember 
that  the  vascular  state  of  the  face  and  brain  may  not  correspond. 

There  is  much  difficulty  in  reconciling  hemiplegic  symptoms  with 
fhe  idea  of  congestion  as  their  cause.  In  the  vaso-motor  inertia  of  the 
old,  the  occurrence  of  active  congestion  of  any  part  is  not  easy  to 
understand,  but  it  is  eyen  less  easy  to  understand  that  one  hemisphere 
of  the  brain  alone  should  suffer.  It  is  possible,  however,  that  an  ex* 
planation  may  be  found  in  partial  arterial  degeneration,  which  may 
determine  the  greater  or  less  disturbance  of  one  part  of  the  brain. 

A  "convulsive  form  '*  of  cerebral  congestion  has  been  described,  in 
which  severe  epileptiform  convulsions  are  the  only  symptom.  But 
the  relation  of  these  to  cerebral  congestion  is  very  doubtfuL  Formerly, 
as  already  mentioned,  almost  all  convulsions  in  youDg  children  were 
ascribed  to  such  congestion,  and  the  use  of  the  hot  bath  is  due  to  a 
survival  of  the  opinion ;  but  it  is  certain  that  simple  convulsions  from 
this  cause  are,  to  say  the  least,  extremely  rare,  and  the  beneficial  effect 
of  the  method  of  treatment  may  not  have  a  simple  significance. 

It  is  doubtful  whether  any  form  of  cerebral  cougestion  is  attended 
by  recognisable  changes  in  the  circulation  within  the  eye,  unless  the 
whole  head  shares  the  morbid  state. 

Diagnosis.— The  most  important  piinciples  of  diagnosis  have  been 
already  incidentally  mentioned.  The  chief  points,  disregard  of  which 
causes  the  grossest  errors  of  diagnosis,  are  two :  (1)  Persistent  focal 
symptoms,  such  as  hemiplegic  weakness,  however  slight,  exclude  mere 
oongestion.  (2)  Cephalic  sensations,  whether  vague  or  definite  in 
character,  are  alone  of  no  diagnostic  value.  Such  sensations  are 
espedaliy  common  in  hypochondriacal  patients,  who  often  suffer  much 
from  various  feelings  of  fulness,  tightness,  heat,  burning,  and  especi- 
ally from  a  sensation  of  pressure  on  some  part  of  the  head,  generally 
the  vertex  or  occiput.  These  sensations  are  intensified  by  annoyance 
and  by  brain  work,  and  are  vastly  increased  by  attention.  They 
are  purely  nervous  sensations,  pseudo-neuralgic  in  nature,  and  there 
is  not  the  slightest  justification  for  attributing  them  to  congestion  of 
the  brain.  And  yet  such  patients,  if  they  consult  many  doctors,  as 
they  ustudly  do,  are  sure  to  be  told  by  some  that  their  symptoms  are 
due  to  congestion  of  the  brain,  or  even  (with  a  precision  that  is  evi- 
dence only  of  profound  ignorance  or  of  actual  charlatanry)  to  *'  con- 
gestion of  the  base  of  the  brain/'  a  condition  that  probably  never 
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exists  bat  in  a  pathological  imagination.  The  most  important  diag- 
nostic indication  is  the  increase  of  the  sjmptoms  by  iuflaences  that 
increase  the  amount  of  blood  in  the  head,  and  their  diminution  bj 
their  opposite  influences. 

Pbognobis. — The  danger  to  life  in  cerebral  congestion  is  indicated 
only  bj  the  intensity  of  the  symptoms.  When  these  are  very  severe, 
and  actual  coma  is  present,  there  may  be  danger,  but  in  most  cases 
the  symptoms  pass  away  completely.  They  are,  however,  prone  to 
recur,  and  hence  the  future  is  uncertain,  and  depends  chiefly  on  the 
extent  to  which  the  cause  can  be  discovered  and  its  influence  prevented. 

Tbbatmbnt. — In  pctssive  congestion  the  only  effective  treatment  it 
the  removal  of  the  cause  of  the  mechanical  obstruction.  Many  causes 
are  unfortunately  for  the  most  part  beyond  our  control,  but  cough 
can  be  moderated ;  the  heart,  if  necessary,  strengthened  by  digitalis ; 
and  in  all  cases  many  intensifying  influences  can  be  lessened.  Effort 
should  be  avoided ;  the  clothes  should  be  loose  about  the  neck ;  the 
patient  should  sleep  with  the  head  well  raised  and  the  shoulders  also 
raised,  so  as  to  avoid  any  flexion  of  the  neck. 

In  active  congestion  a  similar  attention  to  posture,  ^,  ia  desirable, 
so  as  to  obviate  any  hindrance  to  the  escape  of  the  blood  from  the 
over-filled  capillaries.  In  other  respects  the  treatment  must  be  varied 
according  to  the  individual  condition.  Its  immediate  object  is  to 
lessen  the  amount  of  blood  in  the  cerebral  arteries,  and  there  are 
three  modes  in  which  this  may  be  attempted :  (I)  by  lessening  the 
total  volume  of  the  blood ;  (2)  by  obtaining  the  dilatation  of  vessels 
elsewhere,  and  so  drawing  the  blood  from  the  head  ;  (8)  by  causing 
the  dilated  cerebral  arteries  to  contract.  Some  of  the  measures 
employed  act  in  more  than  one  way. 

The  most  direct  mode  of  lessening  the  volume  of  the  blood,  Tene- 
section,  is  applicable  only  to  the  plethoric  form  of  congestion,  in  whidi 
the  face  is  red  and  turgid,  and  the  pulse  is  full.  The  relief  that  it 
affords  is  immediate  and  great.  If  the  propriety  of  venesection  is 
doubtful,  leeches  may  be  applied,  and  in  children  this  method  alone 
is  permissible.  The  leeches  should  be  applied  over  the  mastoid  pro- 
cess, because  there  is  a  communication  between  the  cutaneous  and 
intra-cranial  vessels  through  the  mastoid  veins.  Thus  we  may  follow 
the  indication  that  is  given  by  nose-bleed ing,  which  often  gives 
striking  relief  to  cerebral  congestion  and  has  a  more  direct  influenoe 
on  the  cerebral  circulation  than  any  other  homorrhage,  although  the 
induction  of  nose-bleeding  is  impracticable,  on  account  of  the  difficolty 
of  controlling  the  flow  of  blood.  Section  and  subsequent  ligature  <rf 
the  temporal  artery  has  been  recommended. 

Purgation  and  diuresis  both  act  by  diminishing  the  volume  of  the 
blood,  and  the  former  at  least  acts  also  by  increasing  the  amount  of 
blood  in  the  capacious  intestinal  vessels,  while  both  alter  the  oonsti* 


HYPBILSMU.  888 

kntion  of  the  blood  by  remoyiDg  from  it  effete  products.  Tbe  degree 
of  purgation  must  depend  on  the  strength  of  the  patient,  but  in  all 
cases  it  is  important  that  the  bowels  should  be  opened,  freelj  or 
^Dtlj.  Constipation  causes  in  some  way  cephalic  discomfort,  head- 
Jicbe,  Ao^  and  intensifies  the  symptoms  of  cerebral  congestion.  A 
tfsline  purge  is  the  most  effective,  with  or  without  a  preceding 
jnercuriaL  The  saline  should  not  be  too  much  diluted,  and  thus  a 
tn&zimum  osmotic  action  may  be  obtained.  Both  the  liquid  evacua- 
tions, and  the  thirst  which  follows  tbe  action  of  the  purgative,  afford 
proof  of  the  remoyal  of  liquid  from  the  blood.  Diuretics  are  also 
distinctly  usefuL  A  full  dose  of  nitrous  ether  and  spirit  of  juniper 
bjr  be  given  every  three  or  four  hours.  Diaphoretics  are  of  doubtful 
ue,  unless  the  symptoms  follow  exposure  to  cold — a  questionable 
c&vase.  Except  pilocarpine,  which  has  not  yet  been  tried  in  this  affec- 
tions, a  hot-air  bath  is  the  only  effectual  diaphoretic,  and  this,  by  raising 
temperature  of  the  whole  body,  may  have  a  prejudicial  action, 
lood  may  be  drawn  to  the  limbs  by  immersing  them  in  warm 
and  keeping  them  dependent  Even  in  health,  faintness  may 
bo  produced  by  the  long  immersion  of  the  feet  in  hot  water.  "  Junod*s 
bo^^"  ia  which  the  air  is  partially  exhausted  around  a  limb,  was 
foz-xKiexly  employed  with  this  object,  but  has  fallen  into  almost  entire 
SB.  General  constriction  of  the  limbs  by  a  bandage,  wound 
ad  from  above  downwards,  so  as  to  compress  the  surface  veins  but 
xio*^   ^e  deeper  arteries,  has  a  similar  effect. 

"i'tie  third  object  of  treatment  is  to  obtain  contraction  of  the  arteries 
^^  ^^e  brain.  It  is  unfortunately  never  possible  to  ascertain  to  what 
^^S'X>ee  this  object  is  attained,  and  we  can  only  adopt  those  measures 
^■^^'^  «eem  most  likely  to  secure  it.  One  of  these  is  the  application  of 
^^l<i  to  the  head.  This  should  be  continuous,  by  ice  or  an  irrigation- 
^^^^^^^  cap.  A  mustard  plaster  to  the  neck  is  also  probably  of  service. 
y^^  application  of  mustard  plasters  to  the  limbs  is  of  doubtful  value ; 
^^  possible  that,  as  some  think,  they  may  cause  a  reflex  contraction 
^  ^li6  cerebral  arteries,  but  their  supposed  "derivative"  influence,  in 
^'W'ing  blood  to  the  surface,  must  be  infinitesimal  unless  the  appli- 
it  made  over  a  very  large  area.  It  is  uncertain,  also,  how  far 
^^^liological  dilatation  of  the  vessels  of  one  part  can  be  influenced  by 
^^^s.  Ergot,  for  instance,  probably  would  have  less  influence  on  the 
^^^^^b  that  are  in  a  morbid  state  than  on  those  elsewhere,  and  it 
^'Slii  thu  increase  the  congestion.  Digitalis  may  be  beneficial, 
"^^^  it  causes  contraction  of  tbe  arterioles ;  it  is  most  important  to 
^^^^intain  the  eircnlation  as  steady  and  uniform  as  possible,  and  to 
'^^Uce  undue  frequency  of  the  action  of  the  heart.  For  these  ends 
P^i'feet  tranquillity  of  mind  and  body  should  be  secured.  Alcohol  and 
IJ^^hia  should  be  avoided*  and  insomnia  or  restlessness  treated  with 
■^^inide  or  other  gentle  sedativea. 
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Hmnorrliage  may  occur  into  the  nibstance  of  tbe  brain,  or  into 
Gftyities  within  it,  or  into  the  membranes.  The  tenu  **  oerebial  hemor- 
rhage*' is  sometimes  used  as  a  general  designation  for  all  intm-cranial 
extravasations ;  sometimes  it  is  applied  only  to  hsBmorrhage  into  the 
substance  of  the  brain  (including  the  cerebellum,  pons,  and  medtilla), 
and  is  distinguished  from  "meningeal  hsBmorrhiBige^**  in  which  the 
extravasation  is  into  the  membranes. 

Etiology. — Hiemorrhage  is  always  due  to  the  rupture  of  a  ressel. 
The  rupture  may  be  tbe  result  of  injury,  or  may  occur  '*  spontaneously," 
{.  e.  as  a  result  solely  of  internal  causes.  The  vessel  that  bursts  is 
usually  an  artery,  very  rarely  a  vein.  Capillaries  may  also  rupture, 
but  only  minute  extravasations  result. 

The  causation  of  cerebral  hflsmorrhage  includes  three  subjects :  (1) 
the  immediate  pathological  conditions  that  lead  to  the  rupture ;  (2) 
the  influences  that  bring  about  this  pathological  condition ;  and  (3) 
those  that  actually  burst  tbe  vessel.  These  may  be  distinguished  as 
the  pathological,  remote,  and  exciting  causes. 

PcUhologieal  CauseB. — Putting  aside  traumatic  influences,  the  force 
that  ruptures  an  artery  is  the  pressure  of  tbe  blood  within  it.  But  as 
long  as  the  walls  of  an  artery  are  in  a  healthy  state,  they  very  rarely 
give  way,  however  g^eat  may  be  tbe  pressure  to  which  they  are 
exposed.  Healthy  veins  may  give  way  under  extreme  pressure,  as  in 
death  by  suffocation  ;  but  arteries  do  so  seldom,  pehaps  never.  When 
an  artery  ruptures,  it  is  because  the  wall  is  so  changed  as  to  be 
weakened ;  it  may  g^ve  way  without  any  abnormal  degree  of  pressure, 
but  more  readily  if  the  pressure  is  increased.  The  two  factors,  weak- 
ening of  wall  and  increase  of  blood -pressure,  often  coincide,  because 
increased  pressure  leads  to  degeneration  of  tbe  wall.  Tbe  state  of 
tbe  wall  is  the  more  important  of  tbe  two  elements,  and  may  cause 
rupture  when  the  blood-pressure  is  normal. 

When  the  wall  of  an  artery  is  weakened,  it  yields  before  the  blood- 
pressure  and  becomes  bulged.  By  the  extension  it  is  thinned,  and  thus 
is  further  weakened,  until  it  gives  way.  Tbe  bulging  constitutes 
an  aneurism.  The  large  arteries  at  the  base  or  on  tbe  surface  of 
tbe  brain  are  occasionally  thus  dilated  and  thus  burst,  but  such 
aneurisms  also  constitute  *'  tumours/'  and  are  considered  at  another 
page.  The  vessels  that  give  way  in  the  common  form  of  cerebral 
hflsmorrbage  are  of  much  smaller  size,  and  are  in  the  substance  of 
the  brain.  In  these  arteries,  also,  bulging  precedes  bursting,  and  the 
rupture  is  of  tbe  wall  of  a  minute  aneurism.  Sucb  "  miliary  aneu- 
risms/' as  they  are  termed,  are  therefi>re  always  to  be  found  in  cases  of 
"  spontaneous  "  cerebral  hiemorrbage  Tbeir  constancy  was  proved  by 
Charcot  and  Bouchard,  wbo  found  them  in  each  of  seventy  seven  con- 


CEREBRAL  HiEMOBBHAGB.  885 

secutiye  cases.    Thej  are  to  be  discovered  bj  washing  awaj  tbe 

cerebral  substance  under  Water,  and  carefully  picking  out  the  tiny 

thread-like  vessels  that  remain.     On  these,  little  red  grains  are  seen, 

which  a  low  magnifying  power  shows  to  be  minute  aneurisms  (Fig. 

116).    Their    size    varies 

from  y^  to  ^  of  an  iach. 

As    many  as  a  hundred 

have    been    found    in   a 

single  brain.  They  are  met 

with    almost    exclusively 

in  the  second  half  of  life, 

and*  although  once  found 

in  a  patient  only  twenty 

years    old,   they    are    as 

rare  under  forty  as  is  cere-  yi&.  116.-0atline  of  miliary  aneurisms  from  the 
bral  hiBinorrhage.  Their  brain  in  a  case  of  hemorrhage  j  magniiled*  (After 
frequency  after  forty  in-      ^ichhorst.) 

creases  up  to  at  least  moderate  old  age.  The  order  of  frequency 
with  which  they  are  found  in  different  parts  of  the  brain  is,  accord- 
ing to  Charcot  and  Bouchard,  central  ganglia,  cortex,  pons,  cere- 
bellom,  centrum  ovale,  middle  cerebellar  peduncle,  cms  cerebri, 
medulla  oblongata — an  order  which  is  not  far  from  that  of  hsemor- 
rhage.  In  the  aneurisms,  the  muscular  coat  of  the  vessel  has 
disappeared,  the  adventitia  and  intima  are  united.  The  change  is 
said  to  commence  by  tbe  production  oi  new  tissue  elements  in  the 
outer  coa^  (Charcot  and  Bouchard)  or  in  the  inner  coat  (Zenker),  and 
is  called  ''arteritis"  (periarteritis  or  endarteritis),  but  the  evidence 
of  its  inflammatory  nature  seems  insufficient  to  justify  the  term.  No 
doubt  the  effective  element  in  the  change  is  the  loss  of  the  contractile 
and  elastic  elements  in  the  coat ;  in  consequence  of  this  it  yields  more 
and  more  to  the  pressure  of  the  blood,  any  new  tissue  elements  that 
are  formed  being  extensible  and  inelastic 

The  common  change  in  the  large  vessels  termed  ^  atheroma  "  has 
only  an  indirect  connection  with  hssmorrhage.  Atheroma  does  not 
affect  the  small  vessels  within  the  brain,  and  although  it  renders  the 
wall  of  the  vessel  inelastic,  it  also  renders  it  thicker  and  less  disten- 
sible than  normal.  Both  the  miliary  aneurisms  and  atheroma  are 
senile  changes,  and  often  co-exist,  but  each  may  be  found  without  the 
other  ;*  atheroma  ofteu  exists  in  high  degree  without  hssmorrhage,  and 
tbe  latter  may  occur  when  the  vessels  of  the  base  are  perfectly  healthy. 
Kothnagel  has  suggested  that  atheroma  of  the  larger  vessels  may 
facilitate  the  production  of  miliary  aneurisms  by  increasing  the  force 
and  suddenness  of  the  pulse-wave  that  reaches  the  smaller  arteries, 
the  larger  vessels  no  longer  yielding  to  the  pressure. 

Miliary  aneurisms  are  far  more  frequent  in  the  brain  than  else- 

*  Charcot  and  Boochaid  found  atheroma  absent  in  one  quarter  of  the  cases  ai 
miliary  aneurisms. 
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where,  first  because  the  external  support  of  the  cerebral  arteries  is 
slight  in  consequence  of  the  wasting  of  the  brain  tissue  around  them ; 
secondly,  because  the  strain  to  which  the  vessels  are  exposed  is  greater 
than  in  other  arteries  of  the  same  size,  in  consequence  of  their  origin 
directlj  from,  large  trunks,  the  pressure  elsewhere  being  more  gradn- 
allj  lessened  by  more  gradual  branching ;  lastly,  because  the  abeenoe 
of  anastomoses  in  many  parts  (as  the  central  ganglia)  deprives  the 
vessels  of  any  relief  to  the  pressure,  and  the  pulse- wave  not  only 
distends  but  also  elongates  them,  and  renders  them  more  tortuous 
(Mendel).  These  conditions  will  facilitate  not  only  the  produotioo 
of  aneurisuis,  but  also  their  rupture. 

Eemote  Causes, — Hereditary  predisposition  is  sometimes  very  marked« 
and  doubtless  consists  in  a  tendency  to  the  occurrence  of  the  vascnlar 
change  and  of  such  disease  as  that  of  the  kidneys,  which  lead  to  the 
arterial  changes.  The  influence  of  heredity  is  shown  not  onlj  by  the 
frequency  of  the  occurrence  of  cerebral  hsemorrhage  in  some  families, 
but  by  the  entire  freedom  of  other  families  through  many  long-lived 
generations. 

Sex. — Males  suffer  more  frequently  than  females,  although  the 
differeace  is  less  than  is  commonly  asserted.  Gintrac*s  figures  of  681 
cases*  (excluding  meningeal  heemorrhage)  yield  a  percentage  of  males 
56'6,  females  43'4. 

A^e. — Cerebral  haemorrhage  is  essentially  a  disease  of  the  degenera- 
tive period  of  life ;  at  least  four  fifths  of  the  cases  occur  after  forty 
years  of  age,  and  its  frequency  increases  as  life  advances.  But  it  ii 
met  with  occasionally  in  earlier  life,  even  in  childhood  and  infancy .f 
The  most  extensive  statistics  available  on  this  point  are  those  of 
Gintrac4  although  these,  consisting  of  published  cases,  are  less  satis- 
factory than  a  consecutive  series  would  be,  and  it  is  probable  that  the 
frequency  of  the  disease  in  early  life  is  over-represented.  The  first 
column  of  the  following  table  gives  Gintrac's  figures  of  the  distribu- 
tion of  653  cases  he  has  collected,  and  in  the  second  I  have  reduced 
these  to  a  percentage.  These  two  columns  thus  show  the  relative  &e- 
.quency  in  each  decade  of  life.  But  since  the  number  of  persona  living 
diminishes  in  each  successive  decade,  such  figures,  as  Sir  Geoxge 
Burrows  long  ago  insisted,  convey  an  erroneous  idea  of  the  liability  to 
the  disease.  The  third  column  of  the  table  is  therefore  computed  by 
the  help  of  Farr's  Life  Table,  No.  8,  and  shows  the  number  of  cases 

•  'Maladies  de  rappartil  nerveux/  1869,  tome  ii,  p.  480. 

t  Hemorrhaget  into  the  substance  of  the  brain,  minute  and  niassive,  have  oeeuf rsd 
Id  young  children  during  the  paroxysms  of  whooping-cough.    An  instance  U  neordtd 
by  Marshall  *  Glasgow  Med.  Journal/  1885,  p.  24.     It  is  probable  that  the  ruftms 
is  generally  of  a  vein.    Many  cases  of  alleged  cerebral  hssmorrhage  in  early  Ufa  liav«B» 
been  cases  of  extravasation  into  the  substance  of  a  soft  glioma^-alwajs  pcobtb^^' 
when  optic  neuritis  has  been  found   Foon  after  the  onset  of  the  tjmptOMt  *^" 

hssmorrbage. 

X  Loc.  cit.,  table  on  p.  431,  with  the  exclusion  of  the  cm^  of  primary  neningcs* 
and  spinal  hsemorrhage. 
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of  cerebral  hnmorrbage  in  an  equal  number  of  individuals  in  each 
decade  of  life,  called  lOOOflL  It  thus  sliows  the  relative  liahilUy  in 
each  decade.  Of  the  real  value  of  m  we  have  no  means  of  judging. ^ 
In  the  last  column  I  have  reduced  the  series  to  a  percentage,  so  that 
the  reUtive  liability  to  the  disease  at  each  age  mav  be  moreconyeniently 
compared  with  its  relative  frequency.  Thus  it  is  seen  that  while  the 
disease  is  actually  less  frequeut  between  seventy  and  eighty  than 
between  sixty  and  seventy,  the  liability  to  it  is  greater  in  the  later 
than  in  the  earlier  decade.  From  the  second  column  it  appears  as  if 
the  disease  were  only  one  tenth  as  frequent  between  eighty  and 
ninety  as  between  fifty  and  sixty,  but  the  third  and  fourth  columns 
show  that  the  liability  to  it  is  the  same  in  these  two  decades.  It 
may  perhaps  bQ  questioned  whether  the  number  of  cases  between 
eighty  and  ninety  are  sufficient  to  justify  the  conclusion  to  which  they 
point,  that  the  liability  is  much  less  between  eighty  and  ninety  than 
between  seyenty  and  eighty,  i.  s.  that  in  the  very  old  cerebral  hsemor- 
rhage  becomes  less  prevalent.  But  I  think  it  probable  that  the 
conclusion  is  correct,  and  that  the  condition  of  tissues  which  permits 
the  attainment  of  extreme  old  age  is  one  in  which  there  is  less  tendency 
to  the  occurrence  of  the  arterial  changes  that  lead  to  cerebral  hsamor- 
rfaage. 


Ap^ 

Aft  diitribntion  of  cbmo. 

▲fe  distrilmUon  of  linbilitj. 

No.  of  oioeo  la 

PereenUro  of  eoaoi 
IB  each  dectde. 

LiabiUty,  nnmber 

of  eiueo  in  1000« 

penoui  living  in 

each  decade.* 

Fereentage  d 

UabiUtymeaeh 

decade. 

1—10 
11—20 
21—30 
81—40 
41—50 
61—60 
61—70 
71—80 
81—90 

16 

20 

88 

71 

97 

129 

159 

112 

12 

2-8 

81 

60 

10-8 

160 

19*8 

24-4 

17-2 

1-8 

1-8 

8 

6 
12 
19 
81 
62 
72 
82 

•8 

1-8 

26 

62 

8-8 

18*6 

22-4 

82-4 

14 

*  It  mmj  be  wall  to  flxplain  further  the  manner  in  which  the  fLgurea  of  the  third 
column  are  obtained.  From  Parr's  Life  Table^  No.  8,  the  population  maintained  in 
each  decade  bj  10,000  annual  births  was  flrat  ascertHined  (the  decades  beiug,  of 
conne,  reckoned  according  to  the  first  column,  1 — 10, 11 — 20,  &c.).  The  figures  in 
the  third  column  for  each  decade  are  the  numbers  that  bear  the  same  relation  to 
1000  as  the  nnmber  of  case*  in  this  decade  (first  column)  bears  to  the  numl>er  of 
persona  living  of  that  age  in  a  population  in  which  there  are  annuall  j  10,000  births. 
The  number  1000  b  arbitrary.  1  might  have  been  taken  instead,  but  1000  must 
be  mnch  nearer  the  actual  nnmber  than  1  would  be.  The  uncertain  nnmber  to  be 
added  to  1000  is  represented  by  m,  which  may  be  more  or  less  than  1.  The  actual 
number  (L  e.  the  real  value  of  or)  could  not  be  known  unless  there  were  a  post-mortem 
eiamination  in  every  person  dying  in  a  large  and  known  popalation.  For  the  sake 
of  simpUcityi  the  actual  population  at  eaoh  decade  has  not  been  given,  but  one 
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A  certaiu  physical  oonfonnation  is  populaily  MMcaitad  with  a 
liability  to  "  apoplexy  " — a  short  thick  nedc»  h^h  shonldeza,  florid 
face ;  bnt  it  is  doubtful  whether  this  condition  has  any  relation  to 
cerebral  haBmorrhage ;  most  of  the  subjects  are  thin  and  spare,  and 
present  almost  the  reverse  of  the  characteristic  *'  apoplectic  boild.'* 

Cerebral  hsmorrba^e  is  said  to  be  more  frequent  in  temperate  than 
in  tropical  climates,  in  winter  than  in  summer,  and  it  is  probably  moi 
common  in  ciyilised  than  in  savage  races. 

Thus  the  degenerative  tendency  incidental  to  adTanced  life  is,  i 
the  majority  of  cases,  the  most  powerful  element  in  the  production  o: 
cerebral  hsBmorrbage.     But  this  influence  is  augmented  by  cer 
morbid  states  which  increase  this  tendency.     The  most  important 
these  are  chronic  alcoholism,  gout,  and  renal  disease^  especially 
common  senile  form,  granular  disease  of  the  kidney.    Charcot 
kidney  disease  in  one  third  of  his  cases  of  cerebral  haomorrhage,  an 
this  is  probably  about  the  true  proportion.*    Whatever  be  the  nati 
of  fibroid  disease  of  the  kidney,  whether  the  affection  is  primaril; 
local  or  general,  the  minute  vessels  always  suffer;  and  they  snffe^ 
likewise,  although  to  a  less  extent,  in  other  forms  of  kidney 
unquestionably  primary.    The  strain  on  the  vessels  from  the 
trophy  of  the  heart,  whether  it  helps  to  produce  the  degeneration  <^ 
not,  must  increase  the  tendency  to  dilation  and  rupture.    Bright"^ 
disease  is  one  of  the  chief  causes  of  miliary  aneurisms  and  cerebi 
hffimorrbage  in  persons  between  thirty  and  forty.    I  have  elsewhuL    ^^ 
described  and  figured  a  case  of  Bright*s  disease  in  a  woman 
thirty-six,  in  whose  retina  several  miliary  aneurisms  could  be  see 
with  the  ophthalmoscope,  and  who  died  a  few  days  later  with  all  th. 
symptoms  of  a  sudden  cerebral  hsBuiorrhage.t 

Aneurisms  of  the  larger  arteries  are  frequently  due  to  the  twooth^ 

initance  may  make  the  priuciple  of  the  table  clearer.     In  a  population  in  whier 
there  are  10,000  annual  births,  the  number  of  persuus  living  between  71  and  80 
be  (according  to  the  Life  Table)  1547.     The  number  of  the  deaths  from 
hsemorrhaire  in  this  period  (of  the  cases  collected)  is  112.    Supposing  that 
of  deaths  from  thin  cause  to  occur  among  1547  persons  living  at  that  period, 
number  of  cases  in  1000  will  be  72,  and  m  ^  1.     But  as  we  do  not  know  the 
number  of  persons,  it  is  termed  lOOOjr.     In  any  case,  the  figures  represent  tha 
tive  liability  throughout  life,  so  far  as  the  cases  collected  by  Gintrac  are  repRteai 
live.    They  are  doubtless  not  exactly  representative;  as  before  stated,  the 
deaths  are  probably  in  undue  proportion,  because  such  cases  are  more  likely  to 
published.     But,  with  this  exception,  there  seems  no  reason  why  they  should 
fairly  represent  the  relation  of  the  disease  to  age,  and  they  have  the  advantage 
Begistrars'  reports  that  each  case  is  unquestionably  one  of  hflsmorrhage^  eines 
every  case  collected  there  was  a  post-mortem  examination. 

*  It  has  been  attempted  to  depreciate  the  influence  of  renal  disease  in  the 
duction  of  cerebral  hteuiorrhage,  by  demonstrating  the  rarity  of  the  latter  in  a 
of  renal  cases.    But  later  adult  life  b  essential  for  the  occurence  of  the 
consequences,  and  nothing  is  proved  by  a  series  of  casea  taken  at  all  agea. 

t  '  Medical  Ophthalmoscopy,'  pi.  zii,  flg.  1  (ease  42,  p.  896,  of  the  2nd  ed«>> 
In  albuminuric  retinitis  capillary  ectases  are  very  common  (ibid«  flg.  08);  but  H^^ 
fare  to  meet  with  aneurisms  on  the  visible  arteiiea. 
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diief  causes  of  disease  of  the  wall,  sypliilitic  disease  and  embolic 

irfreiitis  (see  '* Intra-cranial  Aneurisms"),  and  bsBmorrhage  results 

from  their  rupture.    It  is  not  jet  known  whether  these  processes  also 

csase  miliary  aneurisms.    I  have  once  seen  extensiye  hsBmorrhage 

into  the  brain  of  a  boj  aged  eight,  with  inherited  syphilis  and 

nscmlar  disease,  without  any  yisible  aneurism*    The  hffimorrbage  had 

spparentlj  commeuced  in  the  right  lenticular  nucleus,  or  outside  it, 

ttd  had  burst  into  the  yentrides.     The  syphilitic  disease  was  chiefly 

in  the  Tcrtebral  and  cerebellar  arteries.     I  do  not  know  of  any  similar 

ciae  in  a  subject  of  acquired  syphilis,  but  it  is  certain  that  the  small 

uteries  within  the  cerebral  substance  are  occasionally  affeeted  by 

ijpbilitic  changes,  and  it  is  possible  that  some  cases  of  intra-cerebral 

hamorrhage  in  early  adult  life  may  have  this  origin.     Aneurism 

Ksults  from  embolism,  especially  when  incomplete,  and  the  plug  is 

ftom  a  seat  of  inflammation  of  septic  character.     The  altered  wall, 

itill  exposed  to  the  pressure  of  the  blood,  yields  before  it.     It  may 

psrhaps  also  be  caused  by  the  rapid  disintegration  of  the  embolus,  the 

fragments  of  which  are  driven  on  into  the  minute  arteries.     The  main 

^nink  is  sometimes  perrious  when  there  is  embolic  softening  in  its 

^rea,  quickly  fataL* 

Lastly,  in  certain  general  diseases  there  is  a  tendency  to  bleeding, 
which  may  cause  intra-cerebral  hasmorrhage.  Thus  it  may  occur  in 
PUpura,  scurvy,  pernicious  anasmia,  and  especially  in  leucocythsdmia, 
^  which  it  is  a  common  cause  of  death,  and  the  extravasations  are  often 
'x^^tiple.  Its  mechanism  is  probably  an  acute  degeneration  in  the 
^^ilsof  the  vessels.  In  leucocythasmia  it  has  been  thought  to  be  due 
^  t>bstruction  of  the  vessels  by  accumulations  of  white  corpuscles,  but 
^  is  not  easy  to  see  how  this  mechanism  would  be  effective.  lu  these 
^'^'iies  we  do  not  know  whether  the  vessels  rupture  directly,  or 
^^ttber  they  first  dilate  into  miliary  aneurisms. 

^^eUing  Causes. — Ti>e  actual  rupture  sometimes  occurs  during  some 

^^porary  increase  in  the  blood-pressure  from  muscular  effort,  such 

^   straining  at  stool,  lifting  a  heavy  weight,  during  coitus,  vomiting, 

. ''^    violent  cough  (as  whooping-cough),  or  from  excited  action  of  the 

**^*""'  consequent  on    emotion.      But  often  the  vessel   gives  way 

the  eircalation  is  tranquil,  even  during  sleep.    The  cerebral 

ries  are  supposed  to  be  contracted  during  sleep,  but  it  should  be 

^^^lembered  that  in  the  recumbent  posture  the  influence  of  gravita- 

^^^^  on  the  return  of  blood  from  the  brain  is  less  than  in  the  upright 


I  is  described  by  Charlewood  Turner  (*  Trans.  Path.  Soc.,'  1892), 
'^kich  tJitcnsive  embolic  softening  in  the  centml   ganglia  of  cue  side,  from 


i 


of  the  middle  cerebral,  was  followed,  four  days  later,  by  haemorrhage  in 
e  part  of  the  other  hemisphere.    The  heart  wat  the  seat  of  ulcerative  cndo- 
Kmboliam  baa  also  been  the  apparent  canse  of  haemorrhage  during  couva- 
fram  scarlet  ferer  (D^jerine),  and  it  has  even  been  known  to  result  (in  the 
c  thalamna,  bursting  into  the  ventricle)  from   echinocoi*cul  euibulisra  of  the 
^^t«r,or  oervbral  (Dahnhardt, '  Neur.  Cent./  18'JO. 
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posture,  while  the  blood  from  the  lower  limbs  retumB  more  readilj, 
and  thus  the  pressure  in  tbe  arteries  must  be  increased. 

In  extreme  mecbanical  congestion,  such  as  attends  all  asphjxial 
modes  of  death,  small  extravasations  are  usually  produced,  apart 
from  Tascular  disease.    The/  do  not  commonlj  exceed  a  mostard  seed 
in  size,  and  still  more  minute  hsemorrhages  maj  often  be  found,  wi 
the  microscope,  scattered  through  tbe  cerebral  substance,  and 
ciallj  numerous  in  the  pons  aud  medulla.     Often  the  LsDmorrhago  i 
only  into  the  perivascular  sheath,  which  becomes  distended  with 

Meningeal  Hssmorrhage, — Blood  maj  be  extravasated  (1)  outsid^». 
ihe  dura  iiiator,  separating  it  from  tbe  bone  (extrsr-dural  haomoi^- 
*hage) ;  (2)  beneath  the  dura  mater,  into  what  was  regarded 
lac  of  tbe  arachnoid  when  it  was  thougbt  that  a  parietal  lajer  of  tli* 
\rachnoid  lined  the  dura  miiter  (subdural  bsemorrhage) ;  and  (3 
beneath  tbe  aracbnoici,  between  it  and  the  pia  mater  (subaraohnoi 
hsBmorrbage).     The  blood  maj  come  from  the  arteries  or  veins 
sinuses  of  the  dura  mater,  or  from  the  vessels  of  the  pia  mater, 
chief  causes  are  as  follows: — (1)  Injury  that  causes  fracture  of 
skull  or  laceration  of  the  pia  mater.     Extensive  hssmorrhage 
usually  from  the  meningeal  arteries  or  sinuses.     The  blood  may 
outside  or  beneath  the  dura  mater.     (2)  Aneurisms  of  the  1^'g        t^r 
arteries  of  the  base  or  surface.     (3)  The  escape  of  blood  from  a^HU 
intra- cerebral  beeniorrhage  in  the  ways  to  be  presently  described.    (T  "^) 
Meningeal  haemorrhage  occurs,  apart  from  visible  aneurisms,  unJK^er 
the  same  conditions  (age,  chronic  kidney  disease,  &c.)  as  h8cmorrbft..ji^ 
elsewhere  in  tbe  brain.     It  is  also  met  with  in  some  chronic 
with   baemorrhagio   tendency,   as  purpura,  leucocythsBuiia,  and 
malarial  cachexia.     Tlie  mechanism  of  its  production  in  these 
is  not  known,  but  is  probably  the  same  as  that  which  causes  intri- 
cerebral  haemorrhage  in  the  same  conditions.     (5)  It  occurs  in  tb$ 
form    termed   "haematoma*'   already    described,  especially  in  thtf      / 
insane ;    the  blood  probably   comes   from  a  meningeal  vein.    (S)     j 
During  birth  it  may  result  from  the  compression  of  the  skull,  eip^     j 
ciaily  in  cases  in  which  the  head  is  born  last.     The  blood  comei  tM 
the  vessels  of  the  pia  mater  or  veins  of  the  dura  mater,  or  even  £n)> 
the  superior  longitudinal  sinus.     These  cases  are  separately  describei 
(7)  It  is  probably  sometimes  excited  by  exertion  in  a  heated  looBi 
without  any  traceable  predisposing  cause. 

Subarachnoid  haemorrhage  is  equally  frequent  in  the  two  sexei,lff^ 
the  subdural  form  is  three  times  as  frequent  in  males  as  in  ieinA>tf 
(Giutrac).  Taking  all  forms  together,  meningeal  hssmorrhage  is  ^^ 
more  frequent  both  in  youth  and  in  the  middle  period  of  life  tbtf 
intra-ct  rebral  haemorrhage.  About  one  tenth  of  the  patients  do  no 
exceed  twenty  years  of  age,  and  nearly  half  the  cases  occur  in  ^ 
first  forty  years  of  life.* 

*  Qliitrac'i  collection  of  1G5  cases  (of  which  only  twelve  were  tcmnmatie)  cxhf 
the  following  distribution : 
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Primary  ventrienlar  hmmorrhage  it  met  with  in  rare  cases,  one  or 
more  of  the  ventricles  being  filled  with  blood  without  anj,  or  with 
only  secondary,  lesions  of  their  walls.  The  blood  usually  comes  from 
the  yessels  of  the  choroid  plexuses,  or  of  the  velum  interpositum, 
rarelj  from  a  yein  in  the  wall  of  the  ventricle.  Probably  the  hsemor- 
rhage  is  due  in  most  cases  to  the  rupture  of  miliary  aneurisms,  which 
have  been  found  in  the  choroid  plexus,  and  it  is  for  the  most  part 
related  to  the  same  general  conditions  as  intra-cerebral  hsemorrbage. 
But  it  occasionally  results  also  from  severe  mechanical  congestion,  as 
in  attempted  hanging,  from  convulsions,  or  after  a  severe  concussion, 
sometimes  at  an  interval  of  a  few  days  or  one  or  two  weeks.*  In 
rare  cases  it  proceeds  from  a  large  aneurism  that  has  perforated  the 
ventricle,or  from  avascular  growth,  or  occurs  in  h»morrhagio  diathesis, 
M  purpura  or  leuoocythsBmia.  Like  meningeal  hsemorrhage,  it  is 
relatively  more  frequent  in  early  life  than  is  the  ordinary  form,  occur- 
ring even  in  childhood  and  infancy,  both  during  birth  and  in  the 
early  months  of  life.  Of  ninety-four  cases  collected  by  Saunders,t 
Mie  tenth  occurred  in  the  first  year  of  life,  and  one  fifth  were  under 
twenty,  about  a  quarter  under  thirty,  and  one  third  under  forty.  It 
m  rather  more  frequent  in  males  than  in  females  at  all  ages  except 
ihittj  to  forty,  when  females  preponderate,  in  consequence  of  the 
influence  of  child-bearing,  and  the  mechanism  of  convulsions  occur- 
ring during  the  pregnant  and  puerperal  states. 

Trauwuitie  hmmorrhage,  the  result  of  blows  and  falls  on  the  head, 
nay  occur  at  any  age,  and  is  independent  of  arterial  degeneration.  It 
is  most  common  in  the  meninges,  extra-dural  as  the  result  of  rupture 
li,  a  meningeal  artery  or  a  sinus,  or  subdural  or  subarachnoid  in  oon- 
lequence  of  rupture  of  a  vessel  of  the  pia  mater,  often  as  part  of 
superficial  laceration  of  the  brain.  Occasionally  it  occurs  within  the 
oeiebral  subatance,  and  may  then  be  multiple  ;  e.  ^.  an  extravasation  in 
the  pons  may  co-exist  with  one  or  more  extravasations  into  the  hemi- 
sphms.    Traumatic  ventricular  hesmorrhage  is  rare. 

FasHOLOoxoix  Avatomt. — In  the  majority  of  cases  there  is  only 
•oe  raeent  hnmorrhage  in  the  br<iin ;  occasionally  there  are  two  or 
ttOfO,  of  which  one  is  much  larger  than  the  other  and  has  given  rise 
to  the  symptoma.    In  some  constitutional  diseases  with  a  tendency  to 

M9U  couHmmtd, 

Aft.  Catea.  PcrccnUft. 

0—10       ^        10       ...  6 

U— 20      ...        9      ^.        6-5 

tl— 80      ^      19      ...       11-6 

•1-40      ^      37      ...      22-4 

41—60       ...       21       ...       123 

*  It  hftt  bwn  luggetted  that  the  fluid  within  the  ventricles  if  driveu  into  theaqne- 

Aaet  and  loorth  ventricle  with  tucb  force  at  to  injure  the  lining;  meiubraue  and 

indue*  diMue  of  its  veins  (lioUinger.  1801). 

t  Ina  cnrvf al  ftody  of  this  form,  pub. itihed  in  the  'American  Journal  of  Med. 

/  VOL  Uxiil,  1881,  pp.  85,  337. 
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luemorrliage  the  brain  maj  oontain  manj  extiaTasatioiis.  In  leu6(»- 
cjtluBmia  more  than  fiftj  small  hsBmorrhages  have  been  foond.  The 
size  of  the  extraTasation  Taries  from  that  of  a  nut  to  that  of  the 
closed  fist.  It  maj  even  have  torn  up  the  greater  part  of  one  hemi- 
sphere, maj  hare  distended  all  the  yentricles.  and  have  accumulated 
at  the  base.  The  two  hemispheres  are  affected  with  equal  frequency. 
Of  the  several  parts  of  the  brain,  the  central  ganglia  are  the  most 
frequent  seat  of  hsBmorrhf^e ;  about  half  the  total  number  of  extra- 
yasations  commence  in  the  corpus  striatum  or  its  neighbourhood. 
^  The  dot  often  extends  into  the  optic  thalamus,  but  does  not  often 
begin  in  it.  Next  in  frequency  is  heemorrbage  into  the  centrum 
oT&le,  then  suooessiyelj  the  cortex,  the  pons,  and  the  cerebellum. 
The  frequency  of  hemorrhage  in  the  cerebrum  is  twenty  times  greater 
that  in  the  cerebellum,  Heemorrhage  into  the  medulla  oblongata 
and  cms  cerebri  is  rare,  although  the  latter  may  be  invaded  from 
above,  and  still  more  so  is  an  extravasation  into  the  corpns  callosum.* 

Within  the  cerebral  substance  the  blood  occupies  a  cavity  formed 
by  laceration  of  the  brain-tissue ;  rarely,  when  very  small,  by  merely 
separating  the  fibres.  The  blood  is  clotted,  and  reddish  black  in 
colour;  fragments  of  brain-tissue  are  mingled  with  it.  The  con* 
taining  cavity  is  often  very  irregular  in  shape  ;  its  walls  are  uneven, 
pvi^sent  projecting  shreds  of  lacerated  brain-substance,  and  are  blood- 
stained and  softened — at  first  by  imbibition  of  serum,  and  later  by 
inflammation.  Small  extravasations  are  sometimes  seen  in  the 
neighbourhood  of  a  larger  dot.  The  extravasated  blood  exerts 
pressure ;  the  convolutions  are  flattened ;  the  falx  is  bulged  to  the 
opposite  side,  and  the  rest  of  the  hemisphere  is  aniemic.  The  effused 
blood  may  tear  its  way  into  the  lateral  ventricle ;  it  then  speedily 
distends  both  lateral  ventricles  and  the  third  and  fourth  ventricles, 
and  escapes  by  the  openings  at  the  lower  extremity  of  the  fourth 
ventricle,  central  and  lateral,  into  the  subarachnoid  space.  Or  the 
blood  may  tear  its  way  to  the  surface  of  the  convexity,  infiltrate  the 
pia  mater,  and  pass  into  the  subMrachnoid  cavity,  often  by  a  very 
small  opening.  It  has  been  known  to  force  its  way  out  of  the  de- 
scending comu  of  the  lateral  ventricles  by  the  transverse  fissure.  The 
artery  from  which  the  blood  has  escaped  can  often  not  be  detected 
onless  it  is  an  aneurism  of  some  size,  and  even  this  may  be  difficult  to 
discover.  The  miliary  aneurisms  can  often  be  found,  but  not  always 
that  which  has  ruptured. 

After  a  time  the  extravasated  blood  undergoes  changes.  The  clot 
shrinks,  and  gradually  becomes,  first  chocolate,  then  brown,  and  ulti- 
mately a  reddish  yellow ;  and  it  then  contains  chiefly  fat-globules, 
pigment  and  other  granules,  and  hsematoidiu  crystals.  The  rapidity 
with  which  it  undergoes  this  change  is  uncertain,  and  certainly  varies. 
It  is  said  that  the  distinctive  blood-colour  has  disappeared  as  early  as 
the  twentieth  day;  but  it  usually  persists  for  a  much  longer  time. 

*  Eib^  *  Virchow's  Archiv,'  xoyii,  829,  in  a  case  of  oerebro-spinal  meniugitis. 
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Heanwhila  the  walk  of  the  cayity  undergo  changes.    The  inflamma- 

tion,  in  rare  cases  excessive  and  purulent,  is  usually  conserTative,  and 

leads  to  the  formation  of  connective  tissue.    A  firm  wall  is  thus 

developed,  the  inner  surface  becomes  smooth,  and  a  cyst  results ;  some- 

tiiues  it  is  seen  in  thirty  or  forty  days,  but  usually  only  in  the  course 

of  some  months.    It  is  said  that  connectiye  tissue  may  extend  across 

its  eayitj,  and  that  in  rare  cases,  the  fluid  being  absorbed,  the  cyst 

walls  may  unite  and   a  cicatrix  result,  but  this  is    much  mors 

Crsquently  due  to  softening. 

^baumatic  luemorrhage  occurs  into  and  from  a  lacerated  portion  of 

and  is  most  frequent  on  the  surface,  especially  on  the  convexity 

each  convolution.    It  is  most  frequent  in  regions  much  exposed  to 

ua  jury,  direct  or  by  •*  contre-coup,"  as  the  convexity,  or  the  tempore- 

splienoidal  lobe,  on  the  under  surface  of  the  frontal  lobe.    Traumatic 

^^^antricular  hssmorrhage  is  said  to  result  occasionally  from  rupture  of 

m,   m:mt\l  vein  on  the  surface  of  the  corpus  striatum  (Prescott  Hewett), 

ox*9   at  a  later  period,  by  the  process  already  described. 

^3oft  tumours  (especially  glioma!  a)  are  sometimes  the  seat  of 
li,«ig MJiorrhage  which  has  been  often  mistaken  for  a  primary  extravasa- 
tbiosa,  but  is  distinguished  sometimes  by  the  seat  being  one  in  which 
px-£sxiary  hemorrhage  is  rare;  and  especially  by  the  presence  of  some 

gelatinous-looking  substance,  which  has  characteristic  micro- 
»ie  features. 

organs  are  seldom  healthy;  they  usually  present  (I)  the 
xiges  which  indicate  the  predisposing  causes,  of  which  disease  of 
^«^^  iLidneys  and  hypertrophy  of  the  heart  are  the  most  frequent,  or 
C^)  alterations  consequent  on  the  cerebral  lesion.  The  lungs  are 
^^^*^^«d  with  serum  and  mucus.  Occasionally  intense  congestions,  and 
^^^*^  bsmorrhages,  are  found  in  the  stomach,  <&c.  General  conges- 
may  be  due  to  the  mode  of  death,  but  in  other  cases  the  limited 
*^  of  the  congestion  and  its  intensity  render  it  probable  that  it  is 

to  derangement  of  the  vaso-motor  nerves. 

^Ii6  relation  of  luDmorrbages  in  various  situations  to  the  vascular 

*^Pply  has  been  carefully  traced  by  Dui-et.*    Certain  arteries  give 

^^y  more  frequently  than  others,  and  this  enables  us  to  understand 

]^  position  of  the  extravasation.    The  arrangement  of  the  arteries  is 

*«^ribed  at  p.  60. 

Gofpiif  Striaiuwi, — The  hemorrhages  into  the  corpus  striatum  may 

"•  dividid  into  three  series— anterior,  middle,  and  posterior.     The 

•**«i  ioT  are  situated  in  the  head  of  the  caudate  nucleus,  and  are  due 

^  tbe  rapture  of  the  branches  that  come  from  the  anterior  cen-bral 

^*^rv.    They  are  usually  small,  but  often  break  through  into  the 

"^WaI  ventricle.    The  middle  group  comprehends  those  produced  by 

^^  lapture  of  the  lenticular  and  lenticulo-striate  branches  of  the 

^^ddle  cerebral,  and  are  the  most  frequent  of  all  cerebral  hasmor- 

^^^9^    These  vessels  may  rupture  anvwhere  in  tlieir  course,  outside 

•  «  Aieh.  d«  Pbytiologie,'  1871,  p.  G64. 


894  BRAIN. 

the  IcDticiilar  nucleus,  witbin  it,  or  in  the  caudate  nncleuB.  The 
extravasatidus  outside  the  nucleus  are  restrained  extemallj  by  the 
grej  cortex  of  the  insula  and  its  subjacent  layer  of  white  sabstaQoe ; 
tbey  may  tear  up  or  displace  inwards  the  central  ganglia.  Blood 
within  the  ganglia  often  extends  upwards  and  outwards  in  the  white 
contium  ovale,  and  may  attain  a  very  large  size.  The  paieriar 
hscmorrbages  are  due  to  the  rupture  of  the  lenticulo-optio  arteries  of 
the  middle  cerebral,  which  pass  through  the  lenticular  noclens  into 
the  anterior  part  of  the  optic  thalamus.  The  extravasation  usually 
commences  in  the  thalamus,  or  between  it  and  the  corpus  striatom, 
and  the  blood  is  apt  to  escape  between  the  two  into  the  lateral  X^ 

▼entricle.  They  often  damage  the  posterior  (sensory)  part  of  the  ^.e 
internal  capsule.  The  small  arteries  to  the  innvr  portion  of  the  ^oe 
thalamus,  which  pass  from  the  posterior  cerebral,  or  posterior  com- 
municating, sometimes  give  way  and  cause  small  extrayusations  near 
the  surface  (internal  thalamic  haauiorrhages),  which  are  very  prone  to 
rupture  into  the  ventricle.  The  bmnches  of  the  posterior  cerebral  to 
the  hinder  part  of  the  thalamus  may  give  rise  to  extravasations  in 
this  situation  (posterior  thalamic  hsemorrhage),  which  may  either 
rupture  iuto  the  lateral  ventricle  or  may  extend  down  into  the  ems 
and  even  into  the  pons. 

Centrum   Ovale.  —  Large    heemorrhages    usually   spread  into  the 
centrum  ovale  from  the  corpus  striatum.     The  vessels  in  the  white 
substance  \Ue\i  are  small,  and  give  rise  only  to  small  hsemorrhages, 
rarely  larger  than  a  walnut,  and  often  oval,  with  the  long  axis  in 
direction  of  the  fibres.     Larger  extravasations  are  sometimes 
in  the  white  substance  of  the  occipital  lobe.     These  are  due  to 
rui'ture  of  branches  of  the  calcarine  division  of  the  posterior 
artery. 

Cortex  — Haemorrhages  limited  to  the  cortex  may  occur  in  almt 
any  position,  but  they  are  rare  and  are  usually  small,  although 
sometimes  extend  into  the  white  substance,  and  attain  in  it  a 
size.     This  occurs  chiefly  when  the  membranes  have  been  thicken 
bv  chronic  inflammation. 

Crura  Cerebri. — Haemorrhages  into  either  the  corpus  striatum 
optic  thalamus  may  extend  down  into  the  crus.    Those  which  coi 
mence  in  the  crus  are  usually  small,  and  oval  in  form.     They 
descend  into  the  pons,  but  do  not  pass  op  into  the  central 
They  may  be  situated  in  the  inner  part  of  the  cms,  or  in  the  oa 
part  beneath  the  corpora  geniculata,  or  in  the  upper  pari  beneath 
corpora  quadrigemina. 

Pons. — Haemorrhages  are  most  frequent  near  the  middle  Vatrr^-  '^ 
from  the  rupture  of  the  median  branches  of  the  basilar;    and 
raphe  usually  prevents  their  extension  to  the  other  side.    The  extra 
sation  often   has  a  spherical  shape,  and  may  be  kept  from  the  foi 
ventricle  only  by  a  thin  layer  of  tissue  (Fig.  117)»  which  may  gi 
way,  and  the  Mood  may  escape  into  the  cavity.      Sometimes 
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luemoirhageB  extend  in  a  tr»n»Ter»e  direction,  and  theee  ore  due  to 
tbe  rnptnre  of  the  small  lateral  branche*  of  the  median  fcrteriea 
Hnmorrbages  in  tbe  lateral  portions  of  tbe  pona,  from  mpture  of  tbe 
ra  iicular  arteries,  are  rare.  The  vessel  that  most  frequentlj  gives 
war  ii  tbe  branch  to  tbe  rout  of 
tbe  fifth  nerve. 

Car^teUum. — Large  hsmoT' 
rbnges  are  moit  frequently  due 
to  tbe  rupture  of  a  branch  that 
th«  superior  cerebellar  arterj 
gires  to  tbe  dentate  nucleus. 
A  small  extravasation  may  oc> 
eupj  the  interior  of  the  dentate 
nudeos,  arising  from  a  branch 
of  the  same  artery.  HniiiOr< 
rbage  into  the  inner  and  hinder 
part  of  the  hemisphere  maj 
occur  from  rupture  of  a  branch 
of  tbe  posterior  cerebral.  Ex-  F«»-  H  7.— H«moiTb«g»  iafai  tbt  poia.  o« 
.-  .u    t     -lx.  the  left  of  th«   middU   liM.        (AfUi 

travasaiiotis  near  tbe  fourth  ven-       Canwetl.) 
tricle  readily  burst  iuto  it.    The 

cortex  of  the  cerebellum  offers  much  less  resistance  to  bsemorrhagv 
than  does  the  grey  matter  of  the  cerebral  convolutioos.  The  superior 
and  iuferior  cerebellar  peduncles  are  rarely  the  seat  of  htsmorrhage, 
but  an  extravasatioQ  soinetiuies  occurs  in  tbe  middle  cerebellar 
peduncle,  and,  more  frequently,  a  beinorrbago  in  one  half  of  tbe 
pons  may  extend  a  short  distance  into  the  peJuncle,  passing  in  the 
din^etion  of  its  fibres. 

In  «eii(ricu{ar  kttmorrhage,  whether  primary  or  secondary  (by  mp- 
tore  of  an  extravasation  in  the  substance  of  tbe  bnuo),  the  blood  fills 
all  the  ventricles  in  a  third  of  the  cases.  If  slowly  effused,  it  may 
oeeupy  only  one  lateral  veniriclf,  and  such  limitation  is  met  with  in 
about  one  quarter  of  tbe  cases  of  eacli  variety.  It  occupies  both  lateral 
ventricles  alone  (not  extending  to  the  third  and  fourth),  wore  fre> 
quently  in  primary  than  in  sccundar;  bniiiorrbago.  It  is  rarely  con- 
fined to  the  foDrth,  still  more  rarely  to  tbe  tbird.  The  blood  is  usuiilly 
eoagnlated,  and  if  sntaU  in  amount  tbe  clot  muy  correspond  in  form  to 
the  ventricular  cavity.  If  the  blood  is  slowly  effuse<l.  tlie  distension 
of  tbe  lateral  ventricles  may  be  less  tlian  that  of  the  tliird  anil  fourth ; 
in  the  latter  the  accumuUiioo  of  Mood  is  uiiled  by  the  influence  of 
gravitation  in  the  recumbent  posture.  In  primary  bEBinorrha^e  the 
vmlla  u(  the  ventricles  may  be  intact,  tlie  choroid  plexuses  are  ansemio 
frvm  pressure,  and  it  may  be  difficult  to  discover  the  source  of  the 
blood.  Superficial  lacerations  of  the  wall  of  the  dixtended  ventricle 
B>ay  be  of  secondary  oripn,  as  is  shown  l>y  the  fact  that  there  are 
maoy  of  similar  anpcjt.  Sometimes  it  is  JifHcult  to  say  whether  laoe> 
mtit>n  is  the  source  of  the  bteuiorrbiige  or  is  produced  by  it.     Ooca- 
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■ionallj  there  are  also  separate  extravasations  into  the  substance  ol 
the  brain ;  or  a  meningeal  hsBmorrhage  maj  co-exist,  even  when  the 
ventricular  extravasation  is  small. 

The  appearances  in  meningeal  hmmorrhage  differ  accordiDg  to  its 
seat  and  amount.  There  is  a  layer  of  blood  either  upon  the  arachnoid 
or  in  the  subarachnoid  space,  sometimes  in  both.  The  blood  accumu- 
lates first  in  the  sulci  and  depressions,  and  is  generally  most  abundant 
at,  and  sometimes  confined  to,  the  base.  If  considerable  in  quantity 
over  the  convexity,  the  convolutions  may  be  distinctly  flattened.  Just 
as,  in  ventricular  hemorrhage,  blood  may  escape  from  the  fourth 
ventricle  into  the  meninges,  so  in  extensive  meningeal  hemorrhage 
blood  may  pass  into  the  fourth  ventricle,  and  a  little  may  even  find  its 
way  into  the  lateral  ventricles.  The  blood  may  also  pass  down  into 
the  spinal  canal,  whether  the  meningeal  haemorrhage  is  primary,  or  if 
due  to  the  escape  of  blood  from  the  ventricles.  It  often  distends  the 
sheaths  of  the  optic  nerves. 

Symptoms. — The  occurrence  of  cerebral  hemorrhage  is  indicated  bj 
symptoms  of  two  classes,  the  one  general  and  transient,  the  other  local 
and  more  or  less  permanent.  Both  sets  of  symptoms  are  usually 
present,  but  either  may  be  so  slight  as  to  be  inconspicuous.  In  addi« 
tion,  the  onset  may  be  preceded  by  what  are  termed  premonitory  sym- 
ptoms, and  followed  by  symptoms  outside  the  cerebral  functions^ 
alterations  of  pulse,  temperature,  urine,  &c. 

The  premonitory  symptoms,  so  called,  are  on  the  whole  rare.  Th^ 
consist  of  headache,  slight  vertigo,  weakness  or  tingling  in  the  limbs, 
slight  mental  changes,  or  slight  affection  of  speech.  These  symptoms 
may  be  continuous  or  paroxysmal,  coming  on  suddenly,  and  passing 
away  after  a  few  hours  or  days.  It  is  doubtful  how  far  it  is  correct 
t<)  speak  of  them  as  prodromata  of  hemorrhage.  The  miliary  aneu- 
risms, however  numerous,  cause  no  symptoms  until  they  burst.  The 
more  severe  antecedent  symptoms  are  sometimes  due  to  the  occur- 
rence of  actual  small  hemorrhages,  or  to  the  commencement  of  a 
hemorrhage  that  is  at  first  slight  and  afterwards  suddenly  becomes 
considerable.*  Slighter  "  prodromata  "  may  be  due  to  the  atheroma 
that  often  co-exists  with  miliary  aneurisms,  and  thej  are  the  result  oC 
interference  with  the  blood-supply  to  certain  parts  of  the  bnin. 
They  thus  indicate  merely  an  associated  condition.  Hence  they  arc 
far  less  frequent  before  attacks  of  hemorrhage  than  before  attadks  o-^. 
thrombotic  softening,  and  they  are  similar  in  the  two  cases. 

Of  the  general  cerebral  symptoms  the  most  common  is  loss  a» 
consciousness;    of  the  local  symptoms,   hemiplegia.      The  loss  <9 

*  That  a  young  man,  who  bad  suffered  from  lead-poittonin^,  was  attacked  wi^1 
■evore  pain  in  the  right  side  of  the  head,  and  after  this  bad  continued  for  ten  day* 
lett  hemiplegia  iuddeuly  came  on,  without  logs  of  consciouiness.  He  iubs^qneBClj 
died,  and  a  hsemorrbairc  wns  found  in  the  right  hemisphere,  which  had  damaged  tlM 
whole  thickness  of  the  intirnal  &ipsii1e,  but  iiad  apparently  oceorred  in  two 
(Hardy,  *  Qax.  m^  de  Paris,'  June  11, 1880). 
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conseiotunest  usixallj  comes  on  suddenly,  and  constitutes  the  most 
common  form  of  ''apoplexy/'  The  patient  maj  fsll  senseless, 
without  any  subjective  symptom.  More  commonly  giddiness,  pain 
in  the  head,  weakness  in  one  side,  or  difficulty  in  speaking,  is  the  first 
indication  of  the  attack;  and  in  the  course  of  a  few  minutes,  or 
longer,  the  patient  becomes  onoonscious,  and  seems  to  go  to  sleep, 
but  it  is  a  sleep  from  which  he  cannot  be  roused,  the  sleep  of 
<<coma."  Occasionally  the  obscuration  of  consciousness  is  incom- 
plete ;  the  patient  can  be  partially  roused,  can  be  made  to  answer  a 
qnestion,  put  out  his  tongue,  &c,  but  lapses  again  into  the  comatose 
state.  In  slighter  cases  he  may  only  seem  confused  or  "dnll." 
Barely  there  is  not  even  this  interference  with  the  cerebral  functions, 
and  only  the  sudden  onset  of  the  local  symptoms  announces  the  occur- 
rence of  the  hsemorrbage. 

In  the  most  severe  cases  the  symptoms  of  apoplexy,  as  described 
in  a  previous  page,  are  present  in  the  most  intense  degree.  The 
muscles  are  relaxed  and  flaccid,  urine  and  fisces  escape,  reflex  action 
is  abolished,  not  only  in  the  limbs,  but  in  the  conjunctiva  and  iris. 
Even  the  knee-jerk  is  lost  by  irritative  inhibition  of  the  spinal  centres. 
Only  the  beating  of  the  heai*t  and  the  movements  of  breathing  indicate 
the  continuance  of  life,  while  the  irregularity  of  the  former,  and  the 
laboured  character  and  stertor  of  the  latter,  show  how  frail  is  the 
tennre  by  which  life  is  held.  In  this  state  the  patient  may  die  a  few 
hours  after  the  onset,  but  death  occurs  so  rapidly  only  when  the 
haemorrhage  is  into  the  pons  or  medulla,  or  distends  the  fourth 
ventricle,  so  as  to  interfere  with  the  vital  centres,  cardiac  or  respi- 
ratory. In  very  rare  cases  death  has  occurred  within  an  hour,  once  in 
as  short  a  time  as  five  minutes  (Abercrombie).  Often  the  coma, 
although  complete,  is  less  deep;  the  iris  still  acts  to  light,  liquid 
placed  in  the  mouth  may  still  be  swallowed.  It  is  common  for  the 
muscles  of  one  side  only  to  be  flaccid,  and  on  the  other  muscular  tone 
remains  and  the  raised  arm  falls  less  suddenly.  When  the  irritation 
is  insufficient  to  abolish  the  action  of  the  centres  on  which  the  knee- 
jerk,  &c.,  depend,  it  maj  arrest  the  controlling  influence,  so  that  there 
is  an  early  excess  of  this  irritability,  and  an  early  foot-clonus  can  be 
obtained  during  the  first  day  or  two.* 

The  aspect  of  the  face  presents  great  variations.  It  may  be  flushed 
and  tnigid,  or  pale  and  pinched.  The  surface  of  the  body  is  usually 
wet  with  perspiration.  The  pulse  is  generally  at  first  slow,  often 
small  and  incompressible,  sometimes  quick.  Bespiration,  besides  its 
labour  and  stertor,  may  have  the  Cheyne-Stokes  rhythm,  always  of 
evil  omen.  The  urine  may  be  at  first  abundant,  of  low  specific 
gravity,  and  acid  in  reaction.  Occasionally  albumen  is  present  for  a 
few  hours  after  the  onset  when  there  is  no  kidney  disease. 

A  convulsion  may  usher  in  the  attack,  but  is  not  common  nnlesa 

s  The  effect  of  tbie  difference  in  degree  ii  eeen  alio  after  an  apoplectic  fit,  and  ia 
Ike  action  of  chloroform  and  ether. 
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the  hsBinorrhage  it  in  the  cortex*  although  hemorrhage  into  the 
eorpas  Btriatum  or  elsewhere  now  and  then  causes  a  general  convul- 
&ion.  YoQiiting  occasionallj  occurs,  more  froquentlj  when  tbe 
hflsmorrhage  is  into  the  cerebellum  than  when  it  is  in  other  parts  of 
the  brain.  Its  occurrence  is  probablj  influenced  in  part  by  the  condi- 
tion of  the  stomach ;  if  a  meal  has  been  takeu  shortly  before  the  onset, 
the  process  of  digestion  may  be  arrested*  and  the  contents  of  the 
stomach  may  be  vomited. 

The  temperature  usually  falls  within  an  hour  after  the  onset,  and 
may  be  only  97®  or  96®;  it  may  even  reach  94*4i®  in  the  rectum.*  In 
cases  fatal  during  the  first  twelve  hoars,  the  fall  may  continue  until 
death.  In  other  cases  the  temperature  may  become  normal  at  the 
end  of  the  first  day,  and  remain  so  in  slight  cases,  or  rise,  in  more 
severe  forms,  to  two,  three,  or  four  degrees  above  the  normal 
(Boumeville).  But  there  is  one  apparent  exception  to  the  rule  of 
initial  depression.  In  cases  of  hiemorrhage  into  the  pons  or  medulla, 
the  temperature  may  rise  above  the  normal  within  an  hour  of  the 
onset,  and  during  the  next  hour  may  attain  a  height  of  104®  or  106®, 
and  the  rise  may  go  on  until  death.  It  may  also  rise  above  the  normal 
when  the  hsemorrhage  is  into  the  grey  matter  of  the  central  ganglia, 
as  Hale  White  has  shown,  by  experiment  and  obseiTatiou.f 

The  duration  of  the  apoplectic  state  varies  much  in  cases  that 
recover  from  it.  At  the  end  of  from  half  an  hour  to  six  hours  reflex 
action  returns  in  the  limbs,  the  patient  gives  some  signs  of  returning 
consciousness,  and  moves  those  parts  that  are  not  paralysed.  Difficulty 
of  swallowing  and  impairment  of  articuUition  may  exist  for  a  day  or 
two.  Dull  general  headache  is  usually  felt  as  consciousness  returns, 
and  there  is  occasionally  some  delirium. 

Even  during  the  state  of  apoplexy  some  indications  of  a  unilateral 
lesion  may  be  present;  reflex  action,  if  lost,  returns  on  one  side  only ; 
on  the  other  it  remains  absent  in  the  foot,  ere  master,  or  abdomen : 
the  muscular  tone  is  different  in  the  two  arms,  as  already  mentioned, 
and  sometimes  the  affected  side  becomes  rigid.  The  head  and  eyes 
may  be  directed  to  one  side  in  "  conjugate  deviation,"  usually  from 
the  side  on  which  the  limbs  are  affected,  sometimes  towards  it,  accord- 
ing  to  the  laws  already  stated  (p.  78).  As  the  general  cerebral 
symptoms  lessen,  the  local  symptoms,  persisting,  become  more  pro- 
minent. The  return  of  movement  in  the  unaffected  limbs  defines  the 
paralysis,  which  is  usually  hemiplegic  When  the  loss  of  conscious- 
ness is  slight  or  absent,  the  loss  of  power  is  conspicuous  from  the 
first,  and  the  subjective  symptoms,  already  described  as  occasionally 
attending  the  onset  of  apoi)lexy,  rise  into  greater  prominence. 

The  attack  often  occurs  during  sleep.     The  patient  is  either  found 

*  In  a  caie  of  extensive  ventricular  hemorrhage,  due  to  tbe  rupture  of  an  anea- 
lism,  recorded  by  Baiitian  ('  1  rsna.  Clin.  Soc.,'  1888,  p.  18). 

t  A  gradnal  riie  to  107*5°  during  the  two  days  life  endured,  occurred  in  a  c««e 
of  hemorrhage  into  the  lenticular  nucleus,  observed  by  Pasteur  ('  Lanoety'  1889). 
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un^oiiicioiit  in  the  morning,  or  wakes  nnaware  of  what  has  happened, 
&iid  onlj  discovers  his  paralysis  when  he  attempts  to  stand.  The 
■^^.te  of  sleep  has  been  thought  to  favour  the  occurrence  of  hssmor- 
z^lici^,  but  it  is  not  proTed  that  the  number  of  cases  occurring  during 
^l^ep  is  larger  than  corresponds  to  the  proportion  of  existence  spent 
thsA.  condition. 

!q  all  except  the  slightest  cases,  there  occurs,  two  or  three  days 

)r  the  onset,  slight  general  febrile  disturbance,  due  to  inflamma- 

chang^s  .ibout  the  cerebral  lesion.     There  maj  be  morelj  head- 

-^'lie,  loss  of  appetite,  quickening  (sometimes  slowing)  of  the  pulse, 

d.  a  rise  of  temperature  of  one  or  two  degrees,  lasting  a  few  days* 

other  cases  the  rise  of  temperature  is  greater,  consciousness  maj 

43alled  or  even  again  lost,  or  there  maj  be  some  delirium.    If  coii« 

.onsness  has  not  been  regained,  the  coma  deepens,  there  is  a  tendencj 

iloughing  and  vesication  of  the  skin,  swallowing  is  impossible^ 

'^OoQs  accumulates  in  the  chest,  and  the  patient  usually  dies.     During 

stage  of  inflammatory  reaction,  rigidity  ("early  rigidity*')  often 

^'V'cflops  in  the  paralysed  limbs.    The  urine  becomes  le^is  abundant, 

Ld  may  lose  its  acidity. 

S^'fore   the    initial   coma  has  passed  away  it  may  be  suddenly 

^c^epened,  or  consciousness,  after  being  regained,  may  bo  again  suddenly 

■<o«^  in  consequence  of  the  extravasation  bursting  into  the  ventricles. 

^^e  symptoms  of  this  occurrence  are  described  further  on. 

the  general  cerebral  symptoms  subside,  only  those  remain  that 

^ue  to  the  local  effect  of  the  lesion,  and  consist  in  the  loss  of  the 

actions  subserved  by  the  btructures  destroyed.     Since  the  hesmor- 

^«i«i^e  is  usually  in  one  side  of  the  brain,  the  |)ersisting  symptoms  are 

^c^Hunonly  unilateral  in  distribution.     But  the  unilateral  svmptoms 

^^^^4  can  be  at  first  recognised  are  much  wider  in  extent  than  those 

^b^t  ultimately  remain.    There  may  be  at  first  an  apparent  loss  of 

^*>xiction  of  almost  all  parts  of  one  hemisphere,  and  even  of  the  whole 

^^^^D.    There  is  not  only  loss  of  motor  power,  but  there  is  often  loss 

^^  •eligibility,  and  this  in  cases  in  which  the  ultimate  loss  is  purely 

*^tor.     Indications  of  heuiianopia  may  often  be  found  in  the  early 

^^^ge ;  if  the  finger  is  brought  suddenly  before  the  eye,  first  from  one 

*^^«  and  then  from  the  other,  it  will  be  found  that  tbe  eyelids  blink 

^beii  the  finger  comes  from  the  unparalysed  side,  and  not  when  it 

^^■^^  from  tbe  affected  side.     The  early  conjugate  deviation  of  the 

^^  and  eyes,  already  mentioned,  is  sometimes  a  symptom  of  the  same 

^^'acter.     These  wide  initial  symptoms  show  that  the  interfen^nce 

^>Ui  the  function  of  the  hemisphere  extends  at  first  far  bevoml  tbe 

"i*iita  of  the  doiftruction  wrought  by  tbe  h8Bm»)rrbage.     Tlie  effect  is 

V^>b«blj  partly  due  to  tbe  influence  of  the  pressure  on  the  a<ljacent 

''^tTe-elementa,  partly  to  ansomia  produced  by  th  it  pressure,  partly  to 

**^hibitk)n  by  the  irritative  influence  of  the  acute  lesion.     These  sym- 

^^^^1  gradually  lessen;  some,  such  as  the  heuiianopia,  usually  pass 

*^AT  in  a  few  days,  others  in  a  few  weeks,  until  there  remain  only 
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those  ih&t  are  the  direct  effect  of  the  dettraction ;  these  persist  for 
months,  and,  unless  the  loss  is  of  such  a  character  that  it  can  be 
supplemented  bj  the  action  of  the  other  hemisphere,  thej  continue 
for  the  rest  of  life.  The  pressure  is,  of  course,  greatest  on  the 
structures  Dearest  to  the  hsBmorrhage,  and  the  symptoms  thus 
produced  last  longer  than  do  those  that  result  from  the  slighter 
pressure  on  distant  parts.  The  symptoms  produced  bj  these  two 
mechanisnu  hare  been  distinguished  as  "direct"  and  *' indirect'* 
symptoms.*  But  the  two  are  the  same  in  character,  and  can  only  be 
distinguished  in  practice  bj  the  gradual  disappearance  of  the  one 
and  the  persistence  of  the  other. 

In  some  cases  there  is  a  slight  increase  of  the  local  symptoms 
during  the  period  of  "  inflammatory  reaction,*'  due^  no  doubt,  to  the 
damage  to  adjacent  structures  by  the  inflammation  around  the  lesion. 

Chrome  Stage. — The  enduring  symptoms,  which  persist  after  the 
initial  stage  is  over,  are  due  to  the  local  interference  with  the  funo* 
tions  of  the  damaged  part  of  the  brain,  and  are  determined  by  the 
situation  of  the  lesion.  Persistent  general  cerebral  symptoms,  such* 
for  instance,  as  are  so  conspicuous  in  cases  of  tumour,  are  for  the 
most  part  absent  in  hsBmorrhage.  Headache  is  trifling ;  optic  neuritis 
is  practically  unknown.  OouTulsions  are  rare.  Some  mental  change 
may  be  present,  slight  or  considerable,  and  eyidenced  chiefly  by  defec* 
tiye  memory,  irritability,  and  emotional  instabilityi  but  is  less  than  in 
atheromatous  softening. 

Local  symptoms,  persistent  in  most  cases,  are  absent  when  the 
lesion  is  so  placed  as  to  spare  the  structures  concerned  directly  in 
motion,  sensation,  Ao. 

The  most  common  symptom  is  motor  hemiplegia,  because  hsmor* 
rhage  is  most  frequent  in  the  region  of  the  corpus  striatum  and 
internal  capsule,  and  the  anterior  part  of  the  hinder  line  containing 
the  fibres  of  the  motor  path  rarely  escapes  laceration  or  compression* 
When  due  to  damage  to  the  motor  centres  or  path  the  hemiplegia 
gives  the  characters  already  described,  and  is  attended  with  rigidity, 
excess  of  wrist-  and  knee-jerk,  and  with  the  foot- clonus  that  indicates 
secondary  degeneration  in  the  pyramidal  fibres.  Hemianesthesia  is  less 
common,  because  hemorrhage  is  frequent  near  the  posterior  part  of 
the  capsule,  in  which  the  sensory  tract  is  contained.  But  it  is  not 
uncommon  to  have  some  blunting  of  sensibility,  especially  on  the 
extremities  of  the  limbs  on  the  hemiplegic  side.  Increased  sensitive- 
ness to  pain  is  sometimes  present,  and  may  co-exist  with  tactile 
ansesthesia,  and  be  accompanied  by  spontaneous  pains,  but  these  are 
less  common  than  in  cerebral  softening.  Trophic  disturbances  in  the 
hemiplegic  side  vary  in  frequency  and  degree ;  there  may  be  persistent 

e  A  not  Tary  happy  distinction,  lince  the  pressure  effects  are  as  much  tLe  dirsd 
effects  of  the  hsmorrhage  as  is  the  laceration.  Only  the  inhibitory  symptoms  mn, 
■trictly  speaking,  indirect,  bat  these  cannot  be  separated  practieaily  from  tboee  that 
are  duo  to  pressure. 
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elevation  of  temperature,  the  muscular  wastingy  and  the  joint  inflam- 
mation described  in  the  cliapter  on  hemiplegia.  The  atrophj  of 
the  muscles  varies  in  degree  in  different  cases,  but  it  is  moderate, 
and  is  not  attended  with  any  considerable  chauge  in  electrical  excita- 
bilitjy  or  any  destructiYe  degeneration  of  the  ganglion-cells  of  the 
cord. 

The  symptoms  produced  in  each  locality  are  for  the  most  part 
those  that  have  been  described  in  the  chapter  on  "  Localisation/'  but  a 
few  additional  facts,  relating  especially  to  hsBmorrhage,  may  be  here 
mentioned. 

Cortex, — ^Hflsmorrhage  into  the  substance  of  the  cortex  is  very  rare, 
but  occurs  sometimes  from  aueurisms  about  which  there  is  sufficient 
inflammatory  thickening  to  prevent  external  rupture.  This  may  be 
produced  when  embolism  is  the  cause  of  the  aneurism,  and  the  in- 
flammation in  the  wall  of  the  artery  spreads  to  the  tissues  over  it. 
The  onset  is  often  attended  by  convulsions,  which  begin  locally,  and 
may  be  one-sided  if  the  motor  area  is  affected.  Subsequent  para- 
lysis may  affect  only  part  of  one  side.  HsBmorrhage  into  the  centrum 
ovale  causes  symptoms  similar  to  those  due  to  a  cortical  lesion  in 
the  corresponding  situation,  but  without  symptoms  of  irritation  of 
equal  degree,  unless  the  lesion  is  just  beneath  the  motor  cortex,  when, 
for  some  reason,  irritation  symptoms  (convulsions  and  rigidity)  may 
be  severe  and  lasting  (Mills). 

Crua  Certbri, — ^A  limited  extravasation  may  cause  the  characteristio 
crossed  palsy  of  third  nerves  and  limbs ;  but  often  the  hsemorrhage 
passes  beyond  the  limits  of  the  cms,  either  upwards  into  the  foot  of 
the  internal  capsule  (and  then  causes  well-marlced  hemianessthesia 
as  well  as  hemiplegia)  or  downwards  into  the  pons,  and  may  then 
paralyse  both  third  nerves,  and  the  limbs  on  both  sides.  The  corpora 
quadrigemina  are  never  the  seat  of  limited  haomorrhage. 

Pons  Varolii, — Initial  loss  of  consciousness  may  be  present  or 
absent,  just  as  in  haemorrhage  elsewhere.  Initial  convulsions  are 
especially  frequent,  rarely  unilateral,  but  usually  general ;  sometimes 
affecting  the  legs  only,  a  symptom  almost  unknown  from  disease  in 
other  parts.  The  convulsion  is  often  irregular  in  type,  sometimes 
tonic,  or  tonic  varied  with  occasional  clonic  jerkings.  The  paralysis  is 
often  bilateral,  but  a  small  bssmorrhage  may  cause  hemiplegia  from 
the  first.  Bilateral  palsy  may  affect  mainly  the  legs  or  the  arms. 
AnsBSthesia  often  accompanies  it,  and  may  even  preponderate.  The 
pupils  are  often  strongly  contracted,  so  as  to  suggest  opium  poison- 
ing, or  they  may  be  dilated  and  motionless, — the  difference  depend- 
ing on  the  irritation  or  paralysis  of  the  nuclei  of  the  third  nerves. 
The  deviation  of  the  head  and  eyes  from  the  side  of  a  unilateral  lesion 
is  occasionally  observed  (see  pp.  818  and  186).  Bespiration  often  suffers 
early,  and  may  present  irregularities,  sometimes  almost  convulsive  in 
their  character.  Vomiting  is  frequent.  The  temperature  often  rises 
rapidly  to  a  hyperpyrexial  degree.  Death  ii  usually  more  speedy 
VOL.  II.  26 
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than  in  lisemorrhage  into  the  cerebrum;  it  has  occurred    in  Beven 
minutes.* 

Medulla  Oblongata, — ^A  considerable  bemorrbage  causes  death  T017 
quickly »  and  even  ioBtantaneouslj.  It  is  doubtful  whether  convul- 
sions occur  when  the  extravasation  is  confined  to  the  medulla.  The 
patient  rarely  suryives  the  actual  onset ;  if  he  does,  the  symptoms  that 
persist  resemble  those  of  bulbar  paralysis,  but  this  is  extremely  rare ; 
sudden  apoplectiform  bulbar  paralysis  is  due,  in  the  vast  majority  of 
cases,  to  softening  from  vascular  occlusion,  not  to  hemorrhage. 

Cerebellum, — Loss  of  consciousness  is  as  common  as  in  bfleuiorrhage 
elsewhere,  and  presents  the  same  variations  in  its  degree.     There  ii 
often  no  initial  paralysis ;  sometimes  there  is  hemiplegia,  due  to 
pressure,  and  it  may  be  on  the  same  side  as  the  hsBmorrhage,  or  m 
the  opposite  side,  according  as  the  pressure  is  exerted  on  the  pons  or 
on  the  medulla.    The  absence  of  hemiplegia  is  more  significant  than 
its  presence.    The  pressure  may  also  cause  various  paralyses  in  tin 
parts  supplied  by  the  cranial  nerves  that  arise  from  the  pons  sod 
medulla.    The  state  of  the  pupils  varies ;  vision  is  unaffected.    Vomit- 
ing is  more  frequent  than  in  hemorrhage  elsewhere,  being  met  with 
in  half  the  cases,  and  it  is  also  more  often  persistent.    It  may  ooeor 
without,  as  well  as  with,  loss  of  consciousness.     If  recovery  tskM 
place,  the  pressure-effects,  including  the  hemiplegia,  pass  away,  asl 
the  only  lasting  symptom  is  cerebellar  unsteadiness,  which  peniBtiiB 
some,  but  not  in  all  the  cases.     HsBmorrhage  into  the  cerebeUumoftea 
bursts  into  the  fourth  ventricle,  causing  fatal  depression  of  the  fooo- 
tions  of  the  medulla.    When  the  middle  cerebellar  peduncle  is  tlM 
seat  of  bsBiiiorrliage,  the  clianicteristic  symptoms,  forced  lateral  por- 
tion of  the  Lead,  difference  in  height  of  the  eyes,  and  a  tendency  to  li* 
on  one  side,  and  even  to  rotate,  is  usually  distinct,  even  sometimes  at  thft 
onset  during  the  stage  of  apoplexy,  and  if  the  patient  is  eonieiosi 
there  is  usually  intense  vertigo. 

Ventricular  Haemorrhage, — The  effusion  of  blood  into  the  venticbl 
of  the  brain  is  indicated  by  severe  apoplectic  symptoms,  the  origisot 
which  is  easy  to  understand.  When,  as  in  the  majority  of  cate^  Ai 
rupture  is  into  one  lateral  ventricle,  the  blood  rapidly  distends  thl 
other  also,  and  the  whole  cortex  is  compressed.  The  blood  soon  piiii> 
into  the  third  and  fourth  ventricles,  and  compresses  the  impoitinl 
structures  that  lie  in  the  floor  of  the  latter.  In  the  rare  cases  is 
which  the  rupture  is  into  the  fourth  ventricle  the  pons  and  medoDl 
bear  the  full  force  of  its  pressure,  and  the  grave  symptoms  of  iote^ 
fcrence  with  this  part  of  the  brain  are  conspicuous  from  the  filial 
and  resemble  closely  those  produced  by  hsemorrhage  into  the  tub- 
stance  of  the  pons.  This  is  also  the  case  when  the  rupture  is  in^ 
the  lateral  ventricles,  and  occurs  slowly  ;  the  fourth  ventricle  ffiij 
then  be  much  more  distended  than  the  lateiul  ventricles  (see  p.  895). 
Hfismorrhage  into  the  ventricles  is  sometimes  primary,  but  luoch 

•  Mickle,  *  lirilish  Med.  Jourual,'  1881,  U,  151. 
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more  frequently  eecondaryto  hsamorrbage  into  tbe  cerebral  substaDce, 
from  wbich  the  blood  tears  its  way  into  tbe  cavities.  In  tbe  former 
ease  tbe  severe  apoplexy  is  primary ;  in  tbe  latter  it  supervenes  on  tbe 
symptoms  of  the  eerebral  bflsmorrbage  already  desciibed.  Tbe  primary 
apoplexy  may  have  passed  away  or  bare  lesscDed,  or  may  be  still  at 
its  height^  when  it  suddenly  returns  or  becomes  deeper.  Tbe  initial 
deviation  of  the  head  and  eyes  ceases,  and  is  often  replaced  by  a  devia- 
tion in  the  opposite  direction.  Tbe  pulse  is  again  slowed,  and  may 
fall  to  50  or  40  beats  per  minute.  Tbe  temperature  may  fall  to  97°  or 
96^.  Tbe  respiration  becomes  more  laboured  and  stertorous.  Tbe 
reflex  action  is  again  lost  in  tbe  limbs  and  eyes ;  tbe  pupils  are  some- 
times dilated*  sometimes  contracted ;  rigidity  often  appears  in  tbe 
limbs  on  the  bemiplegic  side,  sometimes  in  tbose  on  tbe  other  side; 
there  may  be  eonvaUions,  sometimes  general,  sometimes  affecting  only 
the  imparalysed  side.  Paroxysms  of  general  and  clonic  spasm,  with 
slight  opisthotonos,  have  been  observed.*  After  a  few  hours  the 
pulse  often  becomes  more  frequent ;  tbe  temperature  may  remain  low 
or  may  rise,  sometimes  to  104°  or  higher.  The  chest  becomes  filled 
with  rAles«  occasionally  with  extreme  rapidity,  even  within  a  couple  of 
hoars  of  the  onset ;  the  face  becomes  livid,  respiration  is  increasingly 
difficulty  and  the  patient  dies  from  the  interference  with  breathing. 
lo  many  cases  tbe  blood  escapes  from  tbe  fourth  ventricle  into  tbe 
subsurachnoid  space  at  tbe  base  of  the  brain,  and  tbe  symptoms  may 
be  in  part  due  to  this. 

Primary  ventricular  bssmorrhage  causes  symptoms  wbich  may,  from 
the  firsts  closely  resemble  tbose  of  tbe  secondary  form,  but  more  fre« 
qoentlr  the  onset  resembles  that  of  bsemorrbuge  into  tbe  substance  of 
tlie  brain,  in  the  presence  at  first  of  unilateral  sym  ptoms.     Prodromata 
rare,  but  headache  is  occasionally  met  witb,  very  variable  in 
character,  and  duration.    Tbe  onset  may  be — (1)  By  sudden 
apoplexy,  deepening  rapidly ;  death  may  occur  in  a  few  boars.     (2)  By 
spoplexy  with  hemipleg^o  symptoms,  or  with  convulsions.     (8)  In  tbe 
slow  bssmorrhage,  hemiplegia  first  occurs  alone,  loss  of  con- 
only  supervening  after  a  few  hours.     Hemiplegia  occurs 
Weaose  the  blood  is  effused  first  into  one  lateral  ventricle,  and  causes 
paralysis  on  the  opposite  side  by  the  compression  of  tbe  motor  path 
or  esaties.    When  the  effusion  is  ra[>id  and  both  lateral  ventricles 
quieUy  become  distended,  the  unilateral  symptoms  quickly  give  place 
to  gcMial  reUxation  of  the  muscles,  and  loss  of  all  reflex  action. 
BigkUiy  is  often  met  with,  but  less  frequently  tban  in  the  secondary 
ions;  it  is  usually  bilateral,  sometimes  one-sided,  and  occasionally 
iavolves  only  the  muscles  of  mastication:  it  may  be  intermittent. 
OonTulsions  are  also  frequent,  occurring  in  at  least  a  third  of  the 
sometimes  general,  sometimes  affecting  only  tbe  paralysed  side, 
part  of  it.    In  cases  of  slow  onset,  speech  is  often  lost  before 
The  power  of  swallowing  usually  iH>rsist8  until  tbe 

•  BaitUn, « Trans.  Clin.  Soc.,'  1884,  p  22. 
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apoplexy  becomes  profound.  Tbe  tern peratare  resembles  that  of  other 
forms  of  cerebral  heemorrhage.  The  maladj  is  usually  fatal,  but  reco- 
Tery  has  occurred,  shown  by  old  and  altered  clot  in  the  lateral 
Tentricles ;  but  it  is  only  possible  when  the  fafldmorrhage  is  so  small  in 
quantity  that  the  symptoms  are  slight  and  equirocaL 

Meningeal  Hmmorrhage, — The  symptoms  of  meningeal  hnmorrhage 
Tary  much  according  to  its  cause.  The  rupture  of  a  large  aneurism  at 
the  base  causes  severe  apoplexy,  rapidly  deepening  to  lethal  intensity. 
But  since  slight  lusmorrhage  sometimes  occurs  before  the  final  rupture, 
the  loss  of  consciousness  may  be  preceded  by  definite  prodromata, 
and  is  so  preceded  more  frequently  than  is  intraroerebnl  hflsmorrhage. 
These  prodromata  are  seyere  headache  (sometimes  occipital),  giddi- 
ness, and  occasionally  Tomiting.  The  attack  itself  is  attended  by 
paralysis  and  atony  of  the  limbs  on  both  sides,  and  sometimes  by  palsy 
of  cranial  nerves  or  by  oonTulaions. 

When  the  hsBmorrhage  is  of  traumatic  origin,  the  effect  of  the  injury 
obscures  the  initial  symptoms.  In  these  and  other  cases  in  which  the 
escape  of  blood  is  gradual,  the  patient  may  recorer  consciousness  and 
continue  his  occupation  for  some  hours  or  eren  for  a  day  or  two,  com- 
plaining only  of  headache,  and  then  gradually  become  somnolent  and 
pass  into  a  state  of  coma. 

In  some  cases  of  meningeal  hsBmorrhage*  convulsions  are  the  most 
prominent  symptom,  and  they  may  be  either  general  or  unilateral, 
and  in  the  latter  case  may  commence  locally  in  the  face  or  arm,  or 
by  deriation  of  the  head.  Sigidity  of  limb  is  comparatively  rare,  far 
more  so  than  in  meningitis.  In  some  cases  there  is  mental  excitement 
or  delirium,  in  others  there  is  mental  dulness.  The  state  of  tbe  pupils 
is  very  variable ;  they  may  be  contracted  or  dilated  or  unequal. 
Sometimes  headache  and  giddiness  are  accompanied  by  tingling  in  the 
limbs  and  weakness  on  one  or  both  sides.  Initial  apoplexy  may  be 
absent,  and  these  symptoms,  commencing  suddenly,  may  increase  until 
consciousness  suffers.  The  variation  presented  by  these  cases  is  thus 
▼ery  great. 

In  some  cases,  in  young  adults,  the  occurrence  of  meningeal  hnmor* 
rbage  is  probably  indicated  by  intense  pain  in  tbe  head  at  one  spot, 
soon  followed  by  coma  and  by  convulsions.  Tbe  cases  are  remarkable 
as  occurring  without  other  exciting  cause  than  exertion  in  a  hot  room, 
sometimes  after  a  meal.  The  patient  may  recover  partial  conscious- 
ness in  a  day  or  two,  and  present  for  about  a  week  the  symptoms  of 
slight  meningitis,  but  considerable  mental  dulness  is  apt  to  ensue, 
and  to  continue  sometimes  for  months.  Or  in  this,  as  in  other  forms 
of  meningeal  beemorrhage,  the  patients  may  die  in  the  state  of  coma, 
after  a  few  hours ;  sometimes  death  seems  due  to  the  violence  of  the 
convulsions.  Coma  occasionally  passes  away  and  recurs.  The 
frequency  with  which  recovery  occurs  cannot  well  be  estimated. 
The  meningeal  hasmorrhage  of  newly  bom  children  is  separately 
described* 
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Patholoot.— While  the  rupture  of  the  Tessel  is  alwayi  the  result 
of  weakening  of  its  wall,  and  of  the  pressure  of  blood  within  it,  the 
actual  conditions  of  rupture  vary  considerably.  The  variations  relate 
to  the  degree  of  blood-pressure — the  size  of  the  artery,  of  the  aneurism, 
and  of  the  opening  in  it — the  freedom  of  exit  of  the  blood,  or  the 
hiDdrance  to  its  escape  by  dot  within  the  dilated  part,  and  the  resist- 
ance in  the  tissue  into  which  the  blood  passes,  which  is  less  in  tl« 
grey  than  in  the  white  substance.  The  precise  conditions  in  any  indi* 
▼idual  case  can  rarely  be  traced,  but  on  tbem  must  depend  the  sise  of 
the  haemorrhage,  and  the  rapidity  with  which  the  blood  is  effused. 
These  two  elements  chiefly  determine  the  symptoms  that  attend  the 
onset.  No  doubt  the  occurrence  of  both  aneurism  and  h»morrhage  is 
due  largely  to  the  slightness  of  the  support  that  the  cerebral  tissue 
affords  to  its  vessels.  This  is  less  in  the  old  than  in  the  young,  on 
account  of  the  larger  size  of  the  perivascular  spaces^  occupied  only  by 
mobile  liquid. 

It  ia  a  well-known  law  of  hydrostatics  that  if  a  liquid  passes  into  a 
closed  chamber  by  a  small  opening,  the  total  pressure  within  the 
chamber  is  that  in  the  opening  multiplied  by  the  number  of  times  the 
area  of  the  wall  of  the  chamber  exceeds  the  opening  in  size.  Thus 
the  total  pressure  within  the  aneurism  must  be  much  greater  than  in 
the  artery  from  which  it  springs,  and,  at  the  same  time,  the  wall  is 
weakened.  After  rupture,  the  blood  in  the  cavity  formed  by  the  extra- 
vasation will  be  influenced  in  the  same  way ;  and  although  the  actual 
condition  and  the  result  are  doubtless  modified,  the  general  law  must 
hold  good  in  some  degree.  We  are  thus  able  to  understand  how  so 
small  a  jet  of  blood  may  produce  a  cavity  in  the  brain  of  so  large  a  size. 
Doubtless  the  process  is  facilitated  by  the  softening  and  disintegration 
of  the  adjacent  tissue.  On  the  other  hand,  the  transmission  of  the 
pressure  must  be  modified  and  retarded  when  the  blood  begins  to 
coagulate. 

The  most  common  seat  of  hssmorrhage  ia  the  region  of  the  corpus 
■triatum,  because  the  arteries  that  most  frequently  rupture  are  the 
branches  that  come  off  at  right  angles  from  the  middle  cerebral,  in 
the  fissure  of  Sylvius,  and  pass  upwards  through  the  lenticular  nucleus 
and  the  internal  capsule  to  the  caudate  nucleus  and  optic  thalamus 
(see  Fig.  44,  p.  62).  A  large  artery  which  passes  between  the  outer 
part  of  the  lenticular  nucleus  and  the  external  capsule,  then  through 
the  former  to  the  internal  capsule,  is  so  frequently  the  source  of  the 
extravasation  that  it  has  been  termed  by  Charcot  par  exceUenee  "  the 
artery  of  cerebral  hssmorrhage."  A  small  haemorrhage  from  it  simply 
separates  the  external  capsule  from  the  lenticular  nucleus,  occupying 
a  narrow  fissure  thus  formed,  which  may  correspond  to  almost  the 
whole  outer  aspect  of  the  lenticular  nucleus,  but  a  large  h»morrhage 
displaces  inwards  and  erodes  all  the  central  ganglia.  All  these 
branches  of  the  middle  cerebral  pass  to  the  internal  capsule,  and  as 
this  lies  over  the  inner  upper  aspect  of  the  lenticular  nucleus,  it  rarely 
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escapes  damage — by  pressure  if  the  bsBinorrhage  is  small»  by  laoera- 
iioQ  if  it  is  large.  Hence  hemiplegia,  transient  or  permanent,  is  so 
common  a  symptom.  The  brancbes  that  bare  a  posterior  course^  to 
the  biader  part  of  the  capsale,  less  frequently  give  way,  and  bence 
lasting  bemianttstbesia  is  comparatively  rare.  The  pressure  in  tbeee 
vessels  baa  been  found  to  be  little  less  tban  tbat  in  tbe  carotid 
(Mendel), — it  is  supposed  because  tbey  bare  no  anastomoses  i  tbat  in 
tbe  arteries  of  tbe  cortex  is  far  lower. 

Tbe  mechanism  by  wbicb  tbe  loss  of  eonsdoasneaa  and  tbe  other 
symptoms  of  apoplexy  are  produced  bas  been  proTioualy  oonaidered 
(pp.  99  si  seg.).  It  is  only  necessary  bere  to  repeat  tbat  we  must  recog- 
nise a  double  mecbanism,  tbe  mechanical  effect  of  the  pressuva  on  tb« 
cortex,  and  tbe  inbibition  of  its  cells  by  tbe  mechanical  irritation  of 
tbe  torn  nerre-fibres.  Both  of  these  effects  are  the  greater  the  more 
rapidly  tbe  blood  is  poured  out,  and  tbe  larger  its  amount ;  while  the 
inhibitory  effect  is  doubtless  influenced  also  by  tbe  position  of  the 
lesion,  injury  to  structures  (as  tbe  fibres  in  the  pons)  that  hare  an 
extensive  connection  with  the  cortex  being  specially  effective. 

Thus  consciousness  is  preserved  at  the  onset,  only  when  the 
bssmorrbage  is  small,  or  the  blood  escapes  very  slowly,  or  when  the 
extravasation  is  so  placed  tbat  tbe  irritation  bas  but  a  slight  influence 
on  the  cortex.  When  the  effusion  occurs  slowly  but  the  conditions 
are  unfavorable  to  the  cessation  of  the  flow  of  blood,  eonsciousness 
may  be  lost,  not  suddenly  at  the  onset,  but  gradually,  as  the  b»mor> 
rhage  attains  a  considerable  sise,  giving  rise  to  the  *' ingravescent 
apoplexy.**  As  Broadbent  bas  pointed  out,  this  form  is  often  due  to 
rupture  of  the  artery  tbat  passes  outside  the  corpus  striatum,  although 
even  in  tbe  case  of  this  vessel  there  is  sudden  initial  apoplexy  muck 
more  frequently.  Tbe  difference  is  probably  due  to  the  character  of 
the  rupture  in  the  wall,  whether  it  is  large  or  small.  Ingravescent 
apoplexy  may  also  occur  from  rupture  of  a  vein  (as  is  often  seen  in 
traumatic  bssmorrhage) ;  the  pressure  in  the  vein  ia  low,  and  the 
blood  escapes  slowly.  It  may  even  result  from  the  rupture  of  * 
aurface  aneurism  into  the  brain  substance^  tbe  membrauea  being 
thickened  and  resistent. 

Diagnosis. — Tbe  diagnosis  of  tbe  nature  of  the  cerebral  lesion  has 
to  be  made  under  two  conditions ;  first  during  tbe  initial  apoplexy, 
and  secondly  when  this  has  passed,  and  only  tbe  enduring  effects  of 
the  lesion  remain.  Tbe  first  is  incomparably  tbe  most  important, 
since  by  it  tbe  treatment  has  to  be  determined.  Unfortunately,  it  is 
often,  of  all  tbe  diagnostic  problems  presented  to  tbe  physician,  at 
once  tbe  most  difficult  and  tbe  most  urgent. 

Tbe  first  question  in  diagnosis  is  whether  an  attack  of  apoplexy  is 
of  cerebral  origin.  Tbe  chief  points  in  tbe  differential  diagnosis  have 
been  considered  in  tbe  account  of  this  condition.  If  cerebral  sym« 
ptoms,  such  as  unilateral  numbness  or  weakness,  have  preceded  tbe 


GEREBUAL   HJlMORRHAQB.  407 

loss  of  consciousnesB,  or  are  to  be  traced  in  it,  as  by  one-sided  relaxa- 
tion of  limb  or  deviation  of  the  head,  the  cerebral  nature  of  the  attack 
is  dear.  If  these  are  absent,  the  question  must  be  determined  by  the 
considerations  mentioned  at  p.  108.  An  actuallj  sudden  onset  limits 
the  diagnosis  to  the  distinction  from  sjncopo,  and  this  should  be  easj. 
If  the  onset  was  gradual,  or,  as  is  often  the  case,  its  character  cannot 
be  ascertained,  the  distinction  has  to  be  made  from  poisoning 
(especially  bj  chloral,  opium,  and  alcohol)  and  from  unemia,  by  the 
indications  already  described  in  the  section  on  apoplexy. 

The  distinction  from  the  apoplectiform  attacks  of  cerebral  conges- 
tion, from  those  of  general  paraly?  is  of  the  insane,  and  from  the  so- 
called  *'  simple  apoplexy,"  in  which  there  is  no  sign  of  congestion  and 
after  death  no  lesion  of  the  brain,  is  more  difficult.  In  all  three,  local 
symptoms  are  absent.  In  congestion  the  coma  is  rarely  profound ; 
the  loss  of  consciousness  is  often  imperfecti  and  ia  generally  brief. 
The  only  symptoms  are  general;  there  is  no  local  loss  of  power. 
There  have  usually  been  previous  attacks  of  the  same  character, 
transient,  leaving  no  after  symptoms.  In  a  first  attack,  or  without  a 
history,  the  diagnosis  may  be  impossible.  In  general  paralysis  of  the 
insane  the  preceding  symptoms  are  almost  always  sufficiently  pro- 
nounced to  indicate  the  nature  of  the  apoplectiform  seizure.  The 
attack  lasts  only  a  few  hours,  and  the  patient  rapidly  recovers  his 
ordinary  state.  They  are  more  readily  oou  fused  with  attacks  of 
simple  congestion  than  with  hflsmorrhage. 

The  attacks  of  **  simple  apoplexy  '*  that  occur  in  the  old,  mysterious 
in  their  nature,  may  resemble  closely  the  apoplexy  of  cerebral 
hnmorrhage,  and  it  is  doubtful  whether  a  distinction  between  the  two 
is  possible  in  practice.  The  so-called  **  serous  apoplexy  "  is  merely  a 
▼ariety  of  this  form,  and  is  important  only  from  ignorance,  and  signi- 
ficant chiefly  of  the  unobserved  facts  that  are  close  at  hand. 

If  the  presence  or  history  of  local  symptoms  makes  it  certain,  or  the 
intensity  of  the  general  symptoms  renders  it  in  high  degree  probable, 
that  the  attack  is  due  to  an  organic  cerebral  lesion,  the  chief  dia- 
gnostic question  is  whether  the  lesion  is  hsBmorrhage,  or  softening  from 
vascular  occlusion.  If  the  patient  is  under  forty,  the  presence  of 
heart  disease,  or,  in  its  absence,  a  suspicion  of  syphilis,  renders  vascular 
occlusion  far  more  probable  than  hsamorrhage,  provided  the  apoplectic 
symptoms  are  of  moderate  severity.  But  these  causal  indications  do 
not  absolutely  exclude  hfemorrhage,  even  in  early  adult  life  or  in 
childhood,  since  both  these  conditions  are  undoubted  causes  of 
aneurism  of  the  lai^r  cerebral  arteries.  The  rupture  of  an  aneurism 
is  probable  if,  under  such  circumstances,  the  apoplexy  is  intense  in 
degree  and  the  coma  rapidly  deepens.  In  a  case  of  heart  disease,  pre- 
ceding symptoms,  headache.  &c.,  increase  the  probability  of  aneurism. 
In  the  second  half  of  life,  especially  after  forty-five,  when  miliary 
aneurisms  become  common,  neither  the  presence  of  heart  disease  nor 
a  history  of  syphilis  affords  the  same  stroma  presumption  against 
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bsemorrbage  that  it  does  in  early  life,  and  their  significance  ii  inl)- 
ordiuatc.  Thrombotic  softening  from  atheroma  of  the  arteries 
becomes  common  pari  passu  with  bsemorrhuge,  and  it  is  only  when 
the  symptoms  make  it  probable  that  the  lesion  is  yascular  occlusion, 
and  not  vascular  rupture,  that  the  heart  disease  or  syphilis  raises  a 
question  as  to  the  cause  of  the  occlusion.  The  older  the  patient  the 
less  weight  do  these  points  deserve ;  because  atheroma  increases  and 
syphilitic  disease  lessens  in  frequency  with  advancing  years»  while 
the  d^enerative  valvular  disease  of  the  old  causes  embolism  far  less 
frequeutly  than  do  the  endocarditic  lesions  of  the  voung. 

Between  thrombotic  softening  and  haemorrhage  the  diagnosis  is 
often  difficult.    The  distinction  is  of  great  importanoe,  because  th 
treatment  suitable  to  the  two  conditions  is  very  different.    A  probable^^^ 
diagnosis  can  be  made  only  by  comparing  the  several  symptoms, 
bral  and  general,  and  balancing  their  indications.    Neither  age  no; 
sex  gives  help,  except  that  in  extreme  old  age,  over  eighty,  there  is 
probability  in  favour  of  softening  rather  than  hssmorrhage.     Tb 
conformation  and  nutrition  of  the  patient  are  not  of  much  c 
canoe.    The  most  important  indications  are  those  drawn  from  th^ 
state  of  the  heart  and  circulation,  the  presence  of  conditions  fiavouri 
the  bursting  of  an  artery,  especially  a  pulse  of  high  tension,  and 
strongly  acting  hypertrophied  heart.    The  opposite  conditions  favo 
the  foimation  of  a  clot  in  a  degenerated  vessel,  and  therefore  thro 
botic  softening ;  so  also  does  considerable  degeneration.    Irregulari 
of  the  pulse  is  opposed  to  hsBmorrhage  if  combined  with  feeblen 
but  is  unimportant  if  there  is  deep  coma  and  the  pulse  is  stro 
Considerable  degeneration  of  the  arteries  of  the  limbs  is  somewhat  i 
favour  of  softening,  as  Nothiiagel  has  pointed  out.     In  Bright^ 
disease,  especially  the  granular  kidney,  there  is  a  slight,  but  only  ^ 

slight,  probability  in  favour  of  hsBmorrhage,  for  atheroma  and  softei 
ing  are  also  frequent  consequences.     Hsemorrhages  in  the  retina 
connection  with  albuminuric  retinitis  do  not  render  cerebral  ham( 
rhage  more  probable  unless  they  are  large.    Visible  aneurisms  in 
retinal  arteries  probably  do  constitute  strong  evidence  of  cere' 
hsamorrhage,  but  they  are  very  rare.     If  the  attack  was  apparen 
induced  immediately  by  strong  mental  excitement  or  physical  ex< 
tioi),  the  fact  is  in  favour  of  hsBmorrhage;  if  by  prolonged  grief, 
the  exhaustion  after  physical  exertion,  it  is  in  favour  of  softening. 

Prodromata  of  some  duration  in  the  form  of  numbness,  tingling, 
weakness  in  the  sido  afterwards  paralysed  are  in  favour  of  atheroi 
and  thromboses,  and  so  also  are  ] previous  headache  or  slight  attac! 
of  weakness  in  other  parts.     Local  convulsions  at  the  onset  of 
attac'k  are  also  in  favour  of  softening,  because  they  occur  chiefly 
cortical  disease,  where  softening  is  more  common  than  hfemorrhage  f 
a  general   convulsion   suggests    haemorrhage.     The  significance  o^ 
the  occurrence  of  loss  of  consciousness  at  the  onset  depends  on  other 
associated  conditions.     As  a  general  rule,  loss  of  consciousness  U 
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frequent,  greater  in  degree,  longer  in  duration,  and  occurs  with 
smaller  lesion,  in  basmorrhage  tban  in  softening.     Its  significance 
eponds,  therefore,  on  the  probable  size  of  the  lesion.     If  tbere  is 
ion  to  tbink  tbat  ibis  is  small,  loss  of  consciousness  is  in  favour 
hssmorrbage ;  if  it  is  probably  large,  the  absence  of  apoplexj  is 
-^roDg  evidence  of  softening.     But  it  is  unfortunately  very  difficult 
judge  of  the  extent  of  the  lesion  in  the  early  stage.     Partial 
'miplegia  is,  however,  almost  always  due  to  a  small  lesion,  and  the 
^^^^currence  of  initial  apoplexy  in  such  a  case  is  in  favour  of  hflsmor- 
^e.      Deep  and  prolonged  coma  is  always  in  favour  of  bssmor- 
age,  unless  tbe  general  indications  in  favour  of  thrombosis  are  very 
mg  and  the  symptoms  bilateral,  suggesting  thrombosis  in  both 
^siispheres.    A  considerable  initial  fall  of  temperature,  exceeding 
"9   or  a  considerable  rise  within  a  few   hours,  is    in   favour  of 
rmorrbage,  provided  the  symptoms  do  not    ndicate  obstruction  of 
basilar,  in  which  there  may  be  an  initial  fall  similar  to  tbat  of 
^jnorrhage.    Hyperpyrexia,  with  evidence  of  a  lesion  of  the  pons, 
hj  occur  in  either  condition,  but  there  is  then  seldom  sudden 
iplexy  except  in  hnmorrhage.    Tbe  greater  the  secondary  inflam- 
•txifj  disturbance,  the  more  probable  is  softening,  especially  if  tbere 
also  secondary  convulsions.    In  the  subsequent  chronic  stage  of 
txsoiplegia,  tbe  most  important  indications  are  that  mobile  spasm 
C^-'^^letosisy  post-hemiplegic  chorea,  Ac.)  and  recurring  convulsions 
ming  in  the  paralysed  limb  are  strong  evidence  that  the  lesion 
softening,  and  not  hssmorrhage.     But  in  this  stage  the  history 
tbe  state  of  tbe  heart  and  circulation  also  usually  afford  trust- 
guidance.    By  careful  attention  to  these  several  diagnostic 
s  cations,  and  observing  their  relative  weight,  and  comparing  the 
Won  of  their  significance,  the  cases  are  few  in  which  a  diagnosis 
^equate   probability  cannot  be  made.    It  will  often  be  found 
all  tbe  indications  point  in  one  direction,  and,  even  if  not  strong, 
^^e  weight  from  their  combination,  or  that  one  important  indica* 
is  decided  although  the  others  are  equivocaL 
le  diagnosis  of  secondary  ventricular  hiemorrhage  rests  on  the 
loe  of  a  second  apoplectic  seizure,  or  on  the  distinct  inti^nsifi- 
^^^  of  primary  coma,  with  the  extension  to  the  second  side  of  the 
icular  relaxation  that  was  at  first  unilateral.     But  the  tjignificance 
^   ^liis  depends  on  the  initial  attack  having  the  character  of  haemor- 
^^^^<e.     When  tbere  is  thrombosis  in  an  artery  of  one  hemisphere,  the 
^*"**^'^ioo  of  another  clot  in  a  large  arteiy  on  the  opposite  side  may  be 


^^xided  with  exactly  the  same  symptoms  as  the  rupture  of  a  hsemor- 
^^^e  into  the  ventricles;  hence  the  occurrence  of  such  symptoms 
^^^uld  not  be  allowed  to  influence  a  diagnosis  of  thrombosis  if  the 
^^d«Dce  of  this  was  distinct. 

*^e  diagnosis  of  a  primary  ventricular  haemorrhage  from  hsemor- 

^^^ge  into  the  substance  of  the  brain  is  rarely  possible.     There  is  no 

^}tuptom  definitely  distinctive  from  h8Bm()rrha<;e  into  the  substunce  of 
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the  brain  if  the  initial  symptoms  are  on  one  side,  or  into  the  meninges 
if  tbej  are  bilateral,  unless  it  be,  in  the  latter  case,  the  suddenness  and 
depth  of  coma. 

In  meningeal  hemorrhage  the  diagnostic  problem  differs  according 
as  there  is  or  is  not  initial  sudden  apoplexy.  If  there  is,  the  dis* 
tinction  is  chieflj  from  intra-oerebral  hnmorrbage*  and  this  is  often 
impossible  from  the  symptoms  aJone.  If  there  is  no  initial  loss  of 
consciousness,  the  symptoms  are  chiefly  headache,  delirium,  and  oon- 
Tulsions,  and,  deyeloping  gradually,  may  closely  resemble  those  of 
meningitis.  In  all  cases  an  important  element  in  diagnosis  is  the 
condition  under  which  the  disease  occurs.  In  the  young,  in  whom 
alone  the  difficulty  is  likely  to  oocuri  meningeal  h»morrhage  very 
seldom  occurs  except  after  injury.  In  the  old,  in  whom  spon* 
taneous  fafemorrhage  may  be  met  with,  primary  meningitis  is  rerj 
unlikely* 

Pboonosis. — Two  questions  always  present  themselres:  finit,tlie 
risk  of  death ;  secondly,  the  prospect  of  recovery  from  the  resulting 
paralysis.  The  initial  danger  is  proportioned  to  the  intensity 
and  duration  of  the  ooma.  If  it  has  not  begun  to  lessen  at  the  end 
of  twenty-four  hours  the  probability  is  against  recoTeiy.  Most  cases 
die  in  which  there  is  marked  interference  with  respiration,  indicated 
by  its  sighing  character,  Gheyne- Stokes  rhythm,  or  by  the  accumu- 
lation of  mucus  in  the  lungs.  Bilateral  symptoms  in  the  limbs  are 
also  of  Tery  grave  significance,  indicating,  as  they  usually  do,  either 
hflsmorrhage  into  the  Tentricles  or  into  the  pons.  The  lower  the 
initial  temperature  the  graver  is  the  immediate  prognosis.  A  con- 
siderable rise  of  temperature  within  a  few  hours  of  the  onset  is  also 
▼ery  serious,  and  so  is  the  early  appearance  of  albumen  or  sugar  in 
the  urine.  If  the  initial  symptoms  were  seyere,  or  the  patient  is  old 
or  feeble,  the  period  of  secondary  inflammation  is  also  attended  with 
danger,  the  indications  of  which  are  considerable  fever,  delirium,  or 
a  tendency  to  the  formation  of  sloughs  and  bedsores.  Most  cases 
die  in  which  a  slough  appears  on  the  buttock  before  the  end  of  the 
first  week.  In  ventricular  h»morrhage  the  prognosis  is  almost 
certainly  fatal.  In  the  few  cases  of  the  primary  form  that  recover, 
the  hsDmorrhage  is  small  in  amount,  and  the  diagnosis  of  the  condi* 
tion  as  a  rule  impossible.  In  meningeal  hssmorrhage  with  coma  the 
prognosis  is  exceedingly  grave ;  but  if  consciousness  is  regained,  there 
is  a  fair  prospect  of  recovery,  especially  in  traumatic  cases,  even 
when  delirium  succeeds.  But  there  may  be  considerable  mental 
impairment  for  weeks,  or  even  for  months. 

The  prognosis  as  regards  the  paralysis  depends  on  whether  it  is  due 
to  direct  destruction  of  the  nerve-elements  by  a  lesion  involving  the 
conducting  path,  or  whether  it  is  due  to  indirect  damage  by  a  lesion 
adjacent  to  it.  It  is  usually  necessary  to  wait  for  a  diminution  in  the 
pidsy  before  an  opinion  can  be  formed.     The  parts  in  which  there  is 
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some  retarn  of  movement  before  the  end  of  a  month  will  probably 
recover  useful  power.  Paralysis  that  is  complete  at  the  end  of  three 
months  will  probably  remain  considerable  in  degree  for  the  rest  of  life. 
except  in  those  parts  in  which  the  other  hemisphere  can  compensate 
for  the  loss.  Thus  some  power  always  returns  in  the  leg,  except,  often, 
in  the  flexors  of  the  ankle,  and  it  is  usually  at  last  sufficient  to  enable 
the  patient  to  stand  and  walk.  In  the  shoulder,  also,  there  may  be 
a  return  of  power  when  the  hand  remains  paralysed.  The  development 
of  late  rigidity  in  the  hand  renders  recovery  of  power  unlikely. 

Tbbatmxht. — Little  can  be  done  to  prevent  the  ocenrrenoe  of  cere- 
bral hsemorrhage  when  miliary  aneurisms,  its  main  cause,  are  once 
formed.  Moreover,  the  degenerative  changes  incidental  to  age,  or  the 
result  of  an  inherited  tendency,  cannot  be  arrested,  and  perhaps  not 
even  retarded.  But  when  the  conditions  likely  to  lead  to  axterial 
dilatation  can  be  recognised,  something  may  be  done  to  prevent  its 
occurrence  by  lessening  its  main  factor,  the  increased  strain  on  the 
wall  that  comes  from  arterial  tension,  and  cardiac  over-action,  constant 
or  occasional.  A  tranquil  life,  as  free  as  may  be  from  severe  exertion 
of  body  or  excitement  of  the  mind,  with  nutritious  but  light  food* 
probably  has  some  tendency  to  effect  these  objects,  and  the  intra- 
arterial pressure  can  be  to  some  extent  influenced  by  occasional 
saline  aperients  and  diuretics,  and  by  the  avoidance  of  alcoholic 
excess  and  "  high  living.*'  We  cannot  recognise  the  good  we  may 
thus  effect,  which  is  probably  often  considerable*  if  the  patient's  life 
is  under  onr  controL 

In  the  attack  itself  the  aim  of  treatment  must  be  to  secure  the 
oonditions  that  favour  the  arrest  of  the  bleeding,  t.  e.  to  reduce  the 
blood-pressure  within  the  arteries,  especially  that  within  the  cerebral 
Tessels,  and,  of  course,  to  avoid  the  conditions  likely  to  increase  the 
pressure.  Physical  rest  is  of  the  utmost  importance.  The  patient 
should  be  laid  down,  but  with  tbe  shoulders  and  head  well  raised. 
The  clothes  about  the  neck  should  be  loosened,  and  flexion  of  the 
neck  avoided,  so  as  to  prevent  the  hindrance  to  the  return  of  blood 
from  the  head  that  compression  of  the  veins  would  cause.  All  mus- 
cular effort  should  be  forbidden.  It  cannot  be  doubted  that,  in 
many  eases,  the  amount  of  hiemorrhage  has  been  greatly  increased  by 
the  patient  walking  about  after  the  onset  of  the  attack.  £?en 
passive  movement  should  be  as  little  as  possible. 

Yenesection  was  for  long  regarded  as  the  most  important  element 
in  treatment;  and  many  authorities  are  still  of  the  same  opinion, 
although  the  disrepute  into  which  the  lancet  has  fallen  leads  to 
hesitation  in  its  use.  Formerly  the  surgeon  did  not  scruple,  in  any 
case  of  apoplexy,  to  cut  across  the  temporal  artery,  to  obtain  a  free 
flow  of  blood.  No  other  agent  jpednces  so  quickly  and  so  considerably 
the  tension  of  the  blood,  and  palin||^ecasionally  regain  consciousness 
while  the  blood  is  flowu^^nAHHHBuMf  liand,  it  has  been  objected 
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that  the  loss  off  blood  maj  weaken  the  heart's  action  to  a  degree  that 
would  increase  the  peril  of  an  extensive  hsBmorrhage  into  the  brain* 
It  is  also  said  that,  in  most  cases  in  which  venesection  is  employed,  no 
distinct  beneficial  influence  can  be  traced.  But  the  absence  of 
immediate  evidence  of  its  utility  is  not  a  consideration  of  much 
weight,  since  the  arrest  of  the  bleeding  does  not»  at  the  moment, 
lessen  any  of  the  conditions  on  which  the  loss  of  consciousness 
depends.    But  if  venesection  is  used,  it  should  be  with  discrimination. 

The  diagnosis  of  haemorrhage  should  be  reasonably  certain,  since  in 
thrombosis  loss  of  blood  will  do  only  harm,  by  weakening  the  heart 
and  favouring  the  extension  of  the  clot.  This  effect,  to  be  desired  in 
hsemorrhage,  is  to  be  dreaded  in  softening.  The  indications  for 
venesection  are  a  regular,  strongly  acting  heartland  an  incompressible 
pulse.  They  are  strengthened  by  distinct  hypertrophy  of  the  heart» 
by  full  arteries,  strongly  pulsating  carotids,  and  a  turgid  face.  The 
contra-indications  are  softness  of  the  pulse,  irregularity  and  dilation 
of  the  heart.  If  the  apoplexy  is  so  deep  that  the  respiration  and 
heart  are  suffering,  it  is  very  doubtful  whether  venesection  can  do 
any  good.  When  it  is  indicated,  the  sooner  the  blood  is  drawn  the 
better.  A  large  opening  should  be  made  into  the  vein,  and  ten  or 
twelve  ounces  allowed  to  flow  as  quickly  as  possible.  As  a  means  of 
arresting  hsemorrbage  from  a  branch  of  the  middle  cerebral,  compres« 
sion  of  the  common  carotid  in  the  neck  has  been  advocated  by  8pencer 
and  Horsley,*  on  the  ground  of  the  observed  effects,  in  monkeys,  of  a 
diminished  flow  of  blood.  Their  observations  certainly  justify  a  trial 
of  the  method,  but  the  diagnosis  must  be  clear,  since  it  would 
certainly  favour  an  extension  of  the  clot  in  thrombosis. 

An  important  element  is  free  purgation.  This  has  a  powerful 
influence  on  the  cerebral  circulation,  by  filling  the  capacious  vessels 
of  the  intestinal  canal.  It  should  always  be  employed,  but  its  slow* 
ness  renders  it  an  inefficient  substitute  for  bleeding  if  the  symptoms 
are  urgent  and  venesection  is  distinctly  indicated.  Croton  oil  or 
calomel  is  the  most  convenient  agent.  With  the  same  object  a 
diuretic  should  be  given. 

To  promote  the  contraction  of  the  cerebral  vessels,  ice  may  be 
applied  to  the  head,  provided  the  patient  is  not  collapsed,  and  a  grain 
of  ergotine  may  be  injected  under  the  skin.  .  Mustard  plasters  to  the 
nape  of  the  neck  may  be  employed  for  the  same  purpose,  to  induce 
reflex  contraction  of  the  arteries,  if  the  patient's  condition  is  one  of 
pallor  and  collapse.  The  old  practice  of  applying  them  to  the  soles 
and  calves  rests  on  an  intelligible  basis,  since  even  from  tliese  distant 
parts  an  effect  may  be  produced  on  the  cerebral  vessels,  and  the  dila- 
tation of  the  vessels  of  the  surface  must  aid  in  attracting  the  blood 
from  the  brain. 

Alcohol  should  be  avoided  unless  the  patient's  collapse  and  cardiac 
depression  are  extreme.     If  a  mild  stimulant  is  indicated,  ammonia 

•  *  Brit.  Med.  Joum ,'  1889,  i. 
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maj  be  giTen.  It  la  very  desirable  to  arrest  conTulsions  and  Tonutiiig. 
beoiuae  these  tend  to  increase  the  bleeding.  In  one  case,  an  injection 
of  thirty  grains  of  chloral  into  the  rectum  appeared  to  stop  the  con- 
Tulsions* 

In  all  casesp  but  especially  if  the  eoma  is  prolonged,  or  the  seoon* 
dary  pyrexia  ooasidenible,  the  danger  of  the  occurrence  of  bedsores 
muht  be  borne  in  mind,  and  should  be  obriated  as  far  as  possible  by 
extreme  cleanliness,  by  a  water-bed,  and  by  changing  the  position  of 
the  limbs  from  time  to  time,  so  as  to  prereat  long-continued  pressure 
on  the  same  spot.  Hot- water  bottles  should  also  be  employed  with 
great  care,  since  a  degree  of  warmth  that  can  be  borne  with  impunity 
in  health  will  cause  a  blister  and  slough  in  early  hemiplegia. 

In  the  after-treatment  of  these  cases,  when  the  disturbance  of  the 
onset  has  passed  away,  and  slowly  lessening  palsy  remains,  it  is 
important,  with  the  riew  of  preventing  a  recurrence^  to  observe  the 
rules  of  life  described  at  the  commencement  of  this  section. 

The  treatment  of  Tentricular  and  meningeal  hsmorrhage  does  not 
differ  from  that  of  the  intraFoerebral  form,  although  little  can  be 
hoped  for  from  any  measures  that  can  be  adopted. 

Invajxttlm  Mbnifoxai.  Hjbvobbhaob  (Obbebral  Bibtr  Palst). 

Meningeal  lusmorrhage  is  occasionally  produced  during  birth; 
the  accompanying  damage  to  the  brain  may  cause  permanent  sym* 
ptoms,  weakness  of  the  limbs  and  of  the  trunk,  inco-ordination,  spon* 
taneous  moTcments,  oonyulsionsy  and  mental  defect.  The  cases  vary 
much  in  degree,  and  it  is  only  in  the  more  severe  forms  that  all  these 
symptoms  are  present.  In  some  cases  the  legs  suffer  chiefly,  and  the 
condition  is  then  termed  "  congenital  spastic  paraplegia,*'  a  malady 
that  has  been  already  described  (toI.  i,  p.  441).  When  the  sponta- 
neous morements  constitute  the  most  conspicuous  symptom,  the  state 
has  been  described  as  **  congenital  chorea." 

The  relation  of  these  symptoms  to  injury  to  the  brain  during  birth 
was  suggested  by  Dr.  Little,*  and  has  been  clearly  established  by  the 
researches  of  an  American  physician.  Dr.  Sarah  McNutt.t  The  fol- 
lowing account  of  the  symptoms  is  based  on  an  extensive  series  of 
consecutiTO  cases  that  have  come  under  my  notice,  doubtful  ones,  and 
acquired  lesions,  being  excluded.} 

The  bfemorrhage  that  injures  the  brain  is  almost  always  due  to 

•  *  Nstare  and  Treatment  of  Deformities/  1833 ;  '  Otntetrical  Trans./  1862. 

t  '  American  Joomal  of  Obstetrica,'  January,  1885,  and  the  *  Am.  Joarn.  of  Med. 
Seienoe,'  Janoarj,  1885.  See  also  h  valuable  paper  by  Dr.  H.  R.  Spencer,  'Obetet. 
Trana.,'  toI.  zzziii,  and  Parrot,  *  Clinique  des  Noavean-nte/  These  cases  have  also 
been  carefully  studied,  especially  in  their  later  stages,  and  in  conjunction  with  the 
acquired  cerebral  palsies,  by  Osier  ('  Cerebral  Pslsies  of  Children/  1889),  and  by 
Sacbs  ('  Jonrn.  Nerr.  and  Mont.  Dis./  1890 1  '  New  Tork  Med.  Joonu,'  1891). 

X  Later  obsenrations  fnlly  eonflrm  the  condnsioiu  I  stated  in  a  leoinrt  on  **  Birth 
Fkldea," « Lancet,'  1888. 
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special  diffieultj  in  partarition.  In  some  cases  (a\ .  A  a  fifth)  thm 
presentation  is  nnnatural,  and  the  head  is  bom  last;  in  such  cases 
intense  mechanical  oonj^ustion  accompanies  the  compression,  and  the 
occtirrence  of  hssmorrhage  is  easj  to  understand.  But  the  same 
symptoms  follow  cases  of  head  presentation,  when  the  labour  has  been 
long  and  difficult,  and  its  immediate  effects  were  shown  bj  the 
difficoltj  in  getting  the  child  to  live,  or  l>7  distinct  symptoms  of  coo* 
▼ulsions,  rigidity,  immobility  of  some  part,  dysphi^ia,  ^tc,  present 
from  birth  or  coming  on  within  a  few  days.  About  half  the  cases 
are  firstborn,  but  in  almost  all  the  other  -  the  lal)Our  was  specially 
difficult.  In  some  of  the  cases  the  f^jrceps  was  used,  but  it  is 
probable  that,  as  a  rule,  the  lesion  has  been  the  result  not  of  the  use 
of  the  instruments,  bat  of  the  conditions  that  made  them  necessary. 
In  rare  eases  the  clumsy  use  of  the  instrument  may  have  produced 
the  injury,  as  in  one  instance  in  which  a  permanent  indentation 
corresponded  to  the  centre  for  the  opposite  arm,  the  part  chiefly 
affected.  But  it  is  most  important  that  the  fact  should  be  clearly 
recognised  that  the  result  is  not  usually  due  to  the  instru mental  aid, 
because  parents  are  only  too  luuly  to  expand  even  a  question  to  an 
assertion,  that  may  do  great  and  undeserved  harm  to  the  practitioner 
who  attended.  In  one  case,  a  fifth  labour,  the  forceps  was  not  used, 
although  it  had  been  employed  in  each  of  the  preceding  labours,  and 
the  children  had  escaped  injury.  But  I  have  met  with  a  few  cases  in 
which  the  condition  was  characteristic,  but  the  labour  unusually  quick 
and  easy,  and  even  premature.  It  is  conceivable  that  the  rapid  birth  of 
a  skull  softer  than  normal  may  cause  the  same  intra-cranial  damage  as 
the  opposite  conditions.  The  affection  seems  to  be  almost  as  frequent 
in  one  sex  as  in  the  other,  the  proportion  of  girls  to  boys  being  as 
fire  to  six. 

In  the  majority  of  cases  nothing  particular  is  noticed  in  the  oondi* 
tion  of  the  child  during  the  first  few  days  or  weeks  of  life.  In  a  few, 
however,  conspicuous  symptoms  attract  attention.  There  may 
be  an  evident  difficulty  in  swallowing;  one  arm  and  leg  are  not 
moved ;  sometimes  none  of  the  limbs  are  moved,  but  this  receivea  less 
notice  than  does  one-sided  immobility.  Another  frequent  symptom 
is  convulsion,  general  or  unilateral,  and  often  accompanied  by  persis- 
tent rigidity  of  the  limbs,  and  with  inrersion  of  the  thumbs.  Barely 
the  head  is  bent  back.  The  convulsions  usually  cease  at  the  end  of  a 
week  or  two  after  birth ;  deglutition,  if  at  first  impaired,  remains  so 
in  some  degree,  and  there  may  be  a  conspicuous  difficulty  in  support- 
ing the  head,  which  falls  to  one  side  long  after  the  age  at  which 
infants  are  usually  able  to  support  it.  But  these  symptoms  are  often 
disregarded,  and  very  often  it  is  not  until  the  child  is  four  or  five 
montljs  old  that  a  deficiency  of  movement  attracts  attention;  while 
in  others,  suspicion  is  only  excited  when  the  child  failb  to  stand  and 
walk  at  the  age  at  which  it  should  begin  to  do  so.  Sometimes  the 
fir^t  thiug  that  is  noted  is  strong  adductor  spasm  in  the  legs ;  in 
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odier  easet  it  ii  the  iDability  to  effect  ordered  morements  with  the 
hands.  In  some  instances  convulsions  are  the  most  prominent  sjm- 
ptom,  and  the  difficulty  in  the  use  of  the  limbs  is  often  ascribed  to 
them. 

The  weakness,  spasm,  inco-ordination,  and  spontaneous  moTements 
usuaUj  increase  during  the  first  two  years  of  life,  being  roTealed  by 
the  structural  and  functional  development  of  the  nervous  sjstem. 
Their  distribution  varies,  but  all  four  limbs  are  siEected  in  about  two 
thirds  of  the  cases  (twenty-two  out  of  thirty-six),  and  the  trunk  and 
neck  muscles  are  also  conspicuously  involved  in  about  one  third  (eleven 
cases).  In  a  small  proportion  the  limbs  of  one  side  only  are  affected 
(seven  cases),  and  in  rather  fewer  (six  cases)  the  legs  alone  suffer  in 
considerable  degree.  Very  rarely  the  symptoms  are  confined  to  a 
single  limb. 

In  the  arms  ihere  is  weakness  and  some  spasm,  which  varies  in 
charaoter,  but  is  greatest  towards  the  extremity  of  the  limb,  and 
interferes  with  voluntary  movement.  The  elbow  is  generally  flexed, 
souietimes  extended.  The  wrist  is  at  times  bent  at  a  right  angle  to 
the  forearm,  at  other  times  it  is  over-extended.  The  persistent  strong 
flexion  may  even  lead  to  subluxation.  The  thumbs  are  inverted  or 
extended ;  sometimes  the  metacarpal  bone  is  extended  and  the  pha- 
langes flexed.  The  fingers  are  flexed  at  the  metacarpophalangeal 
]oiuts,  and  in  many  cases  they  are  over-extended  at  the  middle  joint* 
which  may  be  subluxated.  Often,  however,  the  fingers  and  wrist  are 
in  constant  movement,  now  flexed  and  now  irregularly  extended.  The 
movement  is  generally  slow,  like  the  post-hemiplegic  athetoid  spasm 
(p.  86);  sometimes  it  is  quick,  and  may  bear  considerable  resem- 
blance to  the  movements  of  chorea.  In  slight  cases  the  amount  of 
spasm  is  trifling,  and  its  chief  effect  is  the  interference  with  voluntary 
movement,  which  always  exists  in  some  degree.  The  fingers  are 
separated  and  moved  irregularly  in  an  attempt  to  take  hold  of  aa 
object.  It  is  often  impossible  for  the  child  to  pick  up  an  object, 
although  it  can  grasp  firmly  but  slowly.  In  a  severe  case,  when  the 
hand  has  at  last  closed,  it  may  be  very  difficult  for  the  child  to  relax 
the  grasp.  The  condition  of  the  legs  is  that  described  and  figured  at 
p.  4M,  vol.  L  Any  attempt  to  move  them,  and  any  peripheral  im- 
pression, excites  extensor  spasm,  which  renders  the  limbs  rigid,  the 
heel  being  drawn  up  and  the  toes  pointed  down.  There  is  commonly 
some  persistent  contracture  in  the  calf  muscles,  but  this  can  almost 
always  be  completely  overcome  by  steady  pressure  on  the  sole.  Often 
the  feet  are  slightly  inverted,  and  I  have  once  seen  such  extreme 
talipes  varus  that  each  foot  was  turned  in  and  fixed  at  a  right  angle 
to  the  1^.  Occasionally  there  is  some  persistent  contraction  of  the 
flexors  of  the  knee.  There  is  often  also  spasm  in  the  adductors  of 
the  thighs,  which  may  be  sufficient  to  carry  one  leg  in  front  of  the 
other  on  an  attempt  to  stand  or  walk.  The  knee-jerk  is  excessive 
when  the  relaxation  of  the  spasm  permits  its  state  to  be  a^ceriaiiied ; 
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a  foot-donus  can  leldom  be  obtained.  SpontaneoTis  moTementi  of  tlie 
toes  and  feet  may  occasionally  be  observed,  and  there  are  sometimes 
oonstanUj  repeated  movements  of  flexion  and  extension  of  the  trunk 
or  Kmbs,  especially  when  the  mind  has  suffered.  In  very  rare  cases 
the  arms  suffer  more  than  the  legs.  The  limbs  that  are  affected  are 
generally  thin,  but  there  is  never  extreme  muscular  wasting.  Dimin- 
ished  length  of  limb  may  be  perceptible  when  the  affection  is  one- 
sided,  but  if  both  sides  are  involved  no  difference  can  be  found. 

The  muscles  of  the  trunk  are  sometimes  weakened,  so  that  the  child 
has  a  difficulty  in  sitting  up,  and.  if  allowed  to  do  so,  lateml  curvature 
of  the  spine  may  be  produced.  There  is  never  distinct  paralysis  of 
the  face,  but  sometimes  traces  of  spasm  may  be  observed  about  the 
xnonth.  Occasionally  difficulty  in  swallowing  and  defective  articula- 
tion  exist,  from  paraljtic  weakness,  and  sometimes  associated  with 
tremulous  difficulty  in  moving  the  tongue.  The  defective  articulation 
is  due,  in  many  cases,  to  another  frequent  symptom,  mental  defect. 
This  exists  in  at  least  two  thirds  of  the  cases,  from  a  doubtful  amount 
to  complete  idiocy,  with  permanent  inability  to  q>eak.  In  most  of 
the  cases  in  which  mental  power  is  low,  the  affection  of  the  limbs  is 
considerable,  but  the  opposite  rule  does  not  hold  good ;  the  muscular 
affection  may  be  severe  and  general,  although  the  mind  is  nearly  or 
quite  normal.  The  difficulty  in  swallowing  or  mental  defect  or  both, 
often  cause  dribbling  of  saliva,  and  this  seems  sometimes  to  go  on  as 
a  sort  of  habit. 

I  have  once  seen  considerable  defect  of  sight  (associated  with  great 
mental  weakness) ;  the  ophthalmoscopic  appearances  and  action  of 
the  pupils  were  normal  Loss  of  sensation  in  the  skin  is  never  to 
be  found. 

The  affection  of  the  two  sides  is  seldom  quite  equal,  and  the  two 
limbs  most  affected  are  always  on  the  same  side.  Occasionally,  as 
already  stated,  one  side  escapes,  and,  if  the  right  limbs  are  those 
involved,  the  child  is  left-handed.  When  the  legs  seem  to  be  alone 
affected,  slight  inco-ordination,  or  at  least  awkwardness  of  movement, 
may  generally  be  observed  in  one  arm  or  in  both  on  careful  examil 
nation. 

Convulsive  attacks  occur  only  in  a  small  proportion  of  oases,  and 
they  are  rather  more  frequent  when  the  affection  is  one-sided  than 
when  it  is  general.  They  seldom  date  from  birth ;  initial  convulsions 
rarely  pereist.  Subsequent  fits  begin  generally  during  the  second 
half  of  the  first  year,  sometimes  later ;  they  may  cease  after  lasting  for  a 
short  time,  or  may  recur.  The  occurrence  of  fits  bean  no  relation  to 
the  severity  of  the  limb  symptoms ;  and,  indeed,  the  latter  may  be 
scarcely  recognisable  when  the  former  are  severe.  If  the  limb  sym- 
ptoms  are  one-sided,  so  also,  as  a  rule,  are  the  convulsions.  In  a  case 
in  which  the  legs  only  were  affected,  and  the  leg  centre  alone  found 
damaged,  the  fits  began  in  the  great  toe  of  one  side  or  the  other.* 

•  Fergason, « Amer.  Joara.  of  Obstetiici,'  1891. 
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The  snbseqnent  oonTse  of  these  cases  is  one  of  slow  improrenieat, 
vhich  is  greatest  when  age  enables  the  will  to  he  brought  to  bear  on 
the  defect ;  but  it  is  only  irhen  Bjmptoms  are  slight  that  they  approzi- 
nutelj  <IiBappear.  A  peculiar  oacillatiou  in  walking  is  apt  to  be 
developed,  and  for  a  long  time  the  patient  majr  walk  on  the  ball  of  the 
foot,  the  toes  being  or^-eitended,  or  upon  the  toes  cbieflj,  from  the 
talipes  eqninus.  The  knees  are  sometimea  imperfectly  extended  eren 
in  walking,  and  there  maj  be  persistent  inversion  of  the  feet.  Thene 
conditions  maj  lessen,  but  often  remain  in  some  degree,  k)  that  a 
pecnliaritj  of  gait  maj  persist  thrcngh  life. 


PATHOu>aT.— In  many  of  these  cases,  as  we  have  seen,  coumlsions, 
ri^dity,  and  paralysis  are  observed  immediately  after  birtb.  If 
children  die,  nho  present  snch  symptoms,  meningeal  hemorrhage  is 
iUTariably  found.  The  extravasation  is  sometimeB  over  the  convexity 
of  the  brain,  sometimcB  at  the  base.  In  the  former  situation  it  ia 
generally  bilateral,  and  is  moat  oonsiderabls  over  the  centrsl  rq^ion 
and  towards  the  middle 
line  (Fig.  118)  ;  it  is 
foond  also  on  the  medial 
aspect  of  the  hemisphere 
(Fig.  119)  i  this  ia  pro- 
bably due  to  the  effects  of 
the  overlapping  of  the 
edges  of  the  s^ittal  sn- 
tnrea.  Sometimes,  how- 
ever, it  exists  only  over 
the  posterior  part  of  the 
convexity.  Where  the 
layer  of  blood  is  thicker, 
the  coDTolutioDB  are  much 
compressed,  and  are  some-  p,a.  iia._UnilnKMl  b>a»>rrh>«e  dutaa  Urtk. 
times    much   injured,   the  Ths  sbadiiig  reprueati  tha  azCnvMaWM. 

cerebral  tissue  being 
broken  up  and  infiltrated 
with  blood.  The  hemoib 
rbage  at  the  base  ia  chiefly 
in  the  posterior  fossa  be- 
neath the  tentorium,  snr^ 
roonding  the  pons  medulla 
and  cerebellam,  and  it 
generally  proceeds  from  a 
laceration  in  the  cerebellar 
hemisphere.  Dr.  UcHntt 
found  that  the  basal  hn- 

morrhaf^  occurred   in  cases  of  head-presentation,  while  the  moel 
intense  «itravasation  over  the  cerebral  hemispheres  was  found  in 
roL.  II.  27 
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eMM  of  foot-presentatioD.    It  ii  probable,  however,  that  the  cortiokl 
hnmoiThage  also  occurs  is  caaea  in  whicb  the  bead  is  bom  fint. 

In  older  children,  who  present  the  Bjmptoma  that  hare  been 
described,  the  leEJon  fonnd  is  atrophy  of  the  convolutions  in  a  certain 
ngion  of  the  brain,  generallj  the  central  coniolutiona,  which  maj  be 
small  and  indunited,  aud  lie  at  the  bottom  of  a  considenihle  depression 

ri«.  udl  ww.  in. 


of  tnlstenl  birth-pdij,    (Aft«r  HeNatk) 

This  appearasee  agrees  perfectly  with  the  condition  fonnd  in  early 
oases,  sinoe  the  blood  will  be  slowly  removed,  and  only  the  damage  to 
the  cortex  of  the  brain  will  remain.  The  lo a g-coD tinned  compression 
of  the  coDTolations  hinders  their  derelopment  where  the  lajer  of 
blood  is  thickest,  even  if  they  are  not  actually  damaged  bj  the 
compression,  and  a  state  of  atrophic  sclerosis  results  at  the  spot. 

These  conditions  explain,  to  a  large  extent,  the  symptoms  obserred. 
The  facts  that  the  thickest  part  of  the  extrarasation  is  often  at  the 
motor  region,  and  that  it  is  over  both  hemispheres,  explain  the  dis* 
tribution  of  the  symptoms  in  the  limbs,  and  their  bilateral  obsracter. 
It  must  sometimes  be  chiefly  on  one  side,  and  thus  unilateral  effects 
are  produoed.  The  frequency  with  which  the  legs  are  ioToWed  in 
considerable  degree  is,  no  doubt,  due  to  the  position  of  the  teg 
centres  near  and  In  the  longitudinal  fissure,  and  it  is  here  that  the 
extrsTftSation  is  most  abundant.  Eiperiment  refers  to  the  same 
region  the  centrea  for  the  trunk  mnsoles,  which  are  also  often  weak- 
ened, while  the  extension  of  the  hiemorrhe^e  in  front  of  the  central 
eoQToiutions  may  explain  the  frequent  difficulty  in  supporting  the  head. 
The  persistence  of  some  nerve-cells  ouly  slightly  damaged  may  explain 
the  oconrrence  of  the  convnlsioos,  and  perhaps  also  the  spontaneoat 
movements.  The  spasm  may  be  couoeoted  in  part  with  the  arrested 
development  of  the  pyramidal  fibres,  which  are  fewer  than  normaL  The 
spasm  in  the  legs  resembles,  in  its  main  features,  that  which  follows  a 
lesion  of  the  pyiamidal  tracts  in  the  spinal  cord,  and  any  differences 
are  no  doubt  due  to  the  occurrence  of  the  disease  during  the  stage  of 
development.  Whether  any  more  complex  mechanism  may  be  con- 
cerned in  producing  the  inoo- ordination,  such  as  the  deficient  control 
and  balance  of  other  cerebral  centres,  we  cannot  say.  The  extent  of 
the  damage  to  the  cortex  of  tbe  brain  is  a  sufficient  explanation  of  tiie 
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mental  defect  that  so  often  oo-ezista ;  and  the  fact  that  it  is,  in  rare 
easel,  chieflj  ovet  the  occipital  lobes,  enables  as  to  nnderstand  the 
impairment  of  sight  occasionally  observed. 

We  are  not  at  present  able  to  saj  what  symptoms  are  dne  to 
luemorrhage  about  the  pons  and  medulla.  It  seems  reasonable  to 
ascribe  to  this  the  weakness  of  the  neck  and  the  symptoms  in  the 
region  of  the  bulbar  nerves.  Neyertheless  it  is  possible  that  these 
may  be  due  to  symmetrical  lesions  in  the  cerebral  hemispheres  in  the 
lower  parts  of  the  central  convolutions,  and  the  prefrontal  lobe 
adjacent  to  them,  over  which  the  haamorrhage  is  apt  to  extend,  as  the 
figures  show.  It  is  unlikely  that  anj  limb  symptoms  are  due  to 
injury  to  the  anterior  pyramids  of  the  medulla,  because  the  symptoms 
are  similar  in  all  cases,  and  are  certainly  generally  due  to  the  cortical 
lesion.  That  they  are  the  same,  whether  or  not  there  is  weakness  of 
the  neck,  is  a  fact  that  suggests  the  cortical  origin  of  the  latter  sym- 
ptom also. 

DiAovosis. — In  a  well-marked  case^  in  which  the  symptoms  are 
general,  the  recognition  of  the  disease  is  easj  if  its  occurrence  is 
known.  Some  difficulty  is  presented  by  cases  in  which  the  symptoms 
are  one-sided,  or  in  which  the  legs  only  are  affected.  The  most 
important  distinctions  from  other  cerebral  diseases  are,  first,  that  the 
condition  is  stationary  and  not  progressive ;  and  secondly,  that  there 
is  no  history  of  a  distinct  onset  at  some  period  subsequent  to  birth. 
Symptoms  of  similar  character  are  occasionallj  caused  by  a  tumour 
of  the  brain,  but  then  gradual  development  and  steady  increase  show 
the  existence  of  a  progressive  lesion.  Similar  stationary  symptoms 
may  succeed  an  acute  lesion ;  there  is  then  a  clear  onset  to  be  traced, 
often  with  severe  symptoms,  and  preceded  by  perfect  freedom  from 
any  similar  affection.  In  the  case  of  birth-palsy,  if  the  derangement 
of  movement  was  first  noticed  at  a  certain  period,  it  is  generally 
evident  that  attention  had  not  been  specially  gtven  to  the  state  of 
the  limbs.  A  distinct  difficulty  in  birth,  or  an  unnatural  presenta- 
tion,  can  generally  be  ascertained;  and  in  many  cases  there  is  a 
history  of  convulsions,  Ac,  immediately  after  birth,  to  confirm  the 
diagnosis.  When  the  legs  suffer  chiefly,  the  case  is  often  thought  to 
be  disease  of  the  spinal  cord.  As  already  mentioned,  however,  slight 
derangement  of  movement  in  the  hands  can  generally  be  detected,  and 
it  should  be  remembered  that  primary  chronic  disease  of  the  cord  in 
young  children  is  almost  unknown.  In  any  case  of  spastic  paraf>legia 
in  a  child,  in  whom  there  is  no  bone  disease,  a  cerebral  cause  is  always 
probable. 

The  greatest  diagnostic  difficulty  is  the  distinction  of  the  cases  from 
those  in  which  the  brain  has  suffered  before  birth,  either  from  disease 
or  developmental  defect.  In  such  cases  the  birth  is,  as  a  rule,  easy, 
although  it  is  doubtful  whether  the  distinction  is  absolute  (see  above). 
The  limbs  do  not  present  the  inco-ordination  or  rigidity,  and  there 
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are  no  acute  symptoms  immediately  after  birth,  or  indicatioa  that  the 
child  has  suffered  during  the  process.  On  the  other  hand,  there  is 
usually  grare  mental  defect,  and  often  a  history  of  a  tendency  to 
idiocj  or  nenrous  maladies  in  the  family. 

Pbookosis. — Ab  the  damage  to  the  brain  is  necessarily  permanent, 
so  are  its  effects.  But  when  there  is  no  considerable  mental  defect, 
the  disorder  of  movement  lessens  in  later  childhood,  because  the  will 
gradually  acquires  more  power  over  the  movement  of  the  limbs,  and 
is  able,  to  some  extent,  to  counteract  the  influenoe  of  the  spasm.  In 
all  except  the  most  seyere  cases  the  child  ultimately  acquires  some 
ability  to  stand  and  walic,  although  it  may  be  only  at  the  age  of  six 
or  eight.  As  already  stated,  the  gait  is  often  permanently  peculiar. 
The  mental  condition  also  slowly  improves.  In  eyery  case,  howerer, 
the  prognosis  must  depend  on  the  seyerity  of  the  symptoms ;  what 
state  the  improyement  will  ultimately  leaye  must  depend  upon  the 
amount  of  defect,  motor  and  mental,  and  upon  the  signs  of  improve- 
ment that  can  be  discerned.  It  must  be  remembered  also  that,  as  a 
rule,  the  greater  the  defect,  the  later  does  improyement  occur. 

Tbsatxsitt. — Drugs  haye  no  influenoe  on  tlie  morbid  state,  and 
but  little  on  the  symptoms.     Even  in  the  early  stage,  soon  after 
birth,  it  is  doubful  whether  any  treatment  can  influence  the  process 
by  which  the  brain  is  damaged.     The  meningeal  lusmorrhage  probably 
occurs  during  birth  only,  and  there  is  no  eyidence  of  any  subsequent 
increase  in  the  extrayasation.    No  agents  can  be  expected  to  facilitate 
the  remoyal  of  the  compressing  blood,  which  is  only  slowly  absorbed 
after  permanent  tissue-changes  have  occurred  in  the  cortex.    Doubt- 
less it  could  be  removed  by  a  surgical  operation,  but  this  would  haye 
to  be  seyere,  and  the  diagnosis  would  require  a  degree  of  certainty 
that  could  scarcely  be  obtained  until  changes  had  occurred  in  the 
brain,  from  which  recoyery  would  be  doubtf uL    The  slow  diminu- 
tion in  the  symptoms  cannot  be  ascribed  to  the  recovery  of  the 
damaged  structures,  since  they  must  haye  passed  into  a  stationary 
cicatricial  condition  long  before  improyement  commences.    It  must 
be  due  rather  to  the  functional  education  of  those  parts  that  are  only 
slightly  injured,  and  to  the  compensation  effected  by  undamaged 
parts.     Treatment,  as  far  as  it  is  possible,  must  consist  in  promoting 
this  by  training  the  motor  power  that  remains,  and  increasing  the 
use  that  it  can  afford,  by  a  process  of  muscular  education,  and  espe- 
cially by  rhythmical  movements  of  the  limbs,  fingers,  &o.    When  the 
in  co-ordination,  is  slight,  and  the  child  is  old  enough,  a  key  type- 
writer is  a  useful  means  of  muscular  and  mental  education.    As  soon 
as  the  child  becomes  able  to  stand,  the  attempt  to  walk  is,  in  itself,  a 
yal liable  training.    Instruments  sometimes  enable  it  to  stand  some 
time  1>efore  this  would  otherwise  be  possible,  and  they  may  thus 
distinctly  accelerate  improvement.    It  is  useless,  howeyer,  to  employ 
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JnstmmeQts  until  there  is  enoagli  Tolnntarj  power  and  control  te 
MP  able  the  child  to  stand  alone  with  their  aid.  Electrioitj  in  all 
^orins  is  nteless ;  its  prolonged  use,  in  cases  under  mj  care*  has  shown 
-ftliat  it  has  no  influence  over  either  the  weakness,  the  spasm,  or  the 
mnoo-ordination.  The  treatment  of  couYulsiTe  attacks  is  similar  to 
'Chat  of  other  forms  of  epilepsy,  but  tbej  are  less  readilj  influenced 
\}j  drags. 


SOFTENmO  OF  THE  BBAIN. 

Softeniug  of  the  brain*  is  the  common  result  of  many  morbid  pro- 
cesses. The  diminution  of  consistence  is  due  to  the  breaking  up  of  the 
aerte  elements ;  the  resulting  particles  become  separated  by  seruoi, 
10  that  a  soft  pulp  replaces  the  original  firm  tissue.  It  is  the  charao- 
teristie  effect  of  inflammation  of  the  brain, — and  not  long  since  all 
forms  of  softening  were  thought  to  be  inflammatory.  We  now  know 
that  most  cases  of  acute  softening  are  due  to  a  yery  different  cause, 
to  the  arrest  of  the  blood-supply  by  occlusion  of  an  artery.f  In  the 
part  supplied  by  the  occluded  vessel,  the  nerve  elements,  deprived  of 
nutritioD,  at  once  lose  their  functional  powers,  and  quickly  undergo 
degeneration.  In  many  parts  of  the  brain  there  is  not  sufficient  com- 
nanication  between  the  terminal  arterial  twigs  to  permit  of  the  re-esta- 
Uishmentof  the  circulation,  and  structural  degeneration  occurs  in  the 
delicate  nerve  elements  with  great  rapidity ;  in  other  parts,  anastomoses 
enable  the  blood-supply  to  be  re-established,  and  the  function  returns 
after  transient  arrest.  A  similar  result  may  follow  occlusion  of  a  vein : 
if  the  venous  communications  are  insufficient  to  allow  the  blood  to 
SMspe  by  some  other  channel,  the  circulation  in  the  part  is  at  an  end, 
and  the  nerve  elements  break  up;  but  the  venous  anastomoses  are 
geneimlly  sufficient  to  prevent  complete  necrosis  of  the  {>art  In  rare 
there  is  softening  that  cannot  be  referred  to  either  of  these 
but  it  is  then  idways  chronic,  never  acute.  Thus  we  may 
fistingnisht  as  pathological  varieties  of  softening,  Acute  Softening 

e  Iftthoold  bt  mnenibered  that  there  it  a  considerable  difference  between  the 
and  tha  nedical  nsee  of  the  term  "  lof  tening  of  the  brain."  The  general 
attached  to  the  term  it  chronic  mental  failure,  and  the  disease  most 
fieqaitlj  thus  designated  it  general  paraljns  of  the  insane.  In  medical  use  the 
li  lattrietcd  to  the  eondition  in  which  the  physical  state  actually  exists.  Some 
therefore  be  ezerdted  in  nsing  the  term,  lest  it  convey  an  erroneous 
of  the  nature  and  coone  of  tlie  diMcase. 
f  Tba  felatioo  of  senile  softening  to  degeneration  of  the  arteries  was  first  clearly 
bj  Roitaa  ia  1828,  and  soon  afterwards  by  A)>ercroiiibie,  Cars  well,  and 
Hat  embelism  it  a  frequent  cause  of  softening  was  first  })ointcd  out  by 
(in  the  Srtt  volame  of  his  '  Archives'),  and  in  this  country  by  K<rkes,  who 
ta mk adaiirable paper  (* Medlco-Chir.  Trant/  1852,  p.  281)  l)roui?])r  our  knowledge 
af  the  eabfeci  within  a  BMatnnible  dlntance  of  its  present  itosiiion,  and  he  did  to 

aeqnainted  with  the  earlier  paper  of  Virchow. 
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from  (1)  inflftipmation,  (2)  arterial  occlnsipn,  (8)  Tenous  ooclusioii, 
and  Chronic  Softening.  The  first  of  these  Tarieties  will  be  described 
in  the  chapter  on  inflammation  of  the  brain,  and  the  last  among  the 
degenerations.  Softening  alsa  leanlts  from  pressure^  but  is  a  secon- 
dary and  unimportant  form. 

SovmrxHO   veom   Abtbbial  Ooolusion    (Nscbotio   8ovxsvxv«; 

Enosphalomalacia). 

Softening  from  arterial  occlusion  is  not  only  far  more  common  than 
all  the  other  forms  of  softening  put  together,  but  it  is  one  of  the  most 
frequent  diseases  of  the  brain,  perhaps  exceeding  in  frequency  cere- 
bral haBxnorrhsge.* 

GxNEBAXi  Etioloot  aiho  Patholoot. — Two  pathological  pro- 
cesses mbj  cause  the  occlusion  of  an  artery;  a  plug  coming  from  a 
distance  may  be  carried  into  it  by  the  blood  (embolism),  or  a  plug 
may  be  formed  in  it  by  coagulation  (thrombosis).  There  is  an 
important  difference  in  the  pathological  relations  of  these  two  pro- 
cesses. Embolism  is  the  result  of  a  morbid  process  elsewhere  in  the 
circulation,  commonly  in  the  heart.  Thrombosis  is  usually  the  result 
of  local  disease  of  an  artery  of  the  brain,  by  which  either  its  calibre 
is  narrowed,  or  its  inner  surface  is  changed,  so  as  to  caase  ooagula* 
tion ;  often  both  these  conditions  coincide.  The  chief  pathological 
processes  that  cause  these  changes  are  atheroma  and  syphilitic 
disease.  A  change  in  the  constitution  of  the  blood,  rendering  it  prone 
to  coagulate,  and  slower  movement  of  the  blood,  from  feebleness  of 
the  heart,  often  aid  the  effect  of  the  arterial  disease  in  producing 
thrombosis,  and  soinetimes  cause  it  when  the  arteries  are  free  from 
disease. 

Although  the  primary  processes  of  thrombosis  and  embolism  aio 
thus  distinct,  and  usually  occur  under  yery  different  conditions,  thej 
are  often  conjoined  in  a  secondary  manner.  If  an  artery  is  obstructed 
by  embolism,  the  stagnant  blood  in  it  may  clot,  extending  the  occlu- 
sion. If  a  clot  forms  in  an  artery  it  may  be  detached  (as  Laborde 
has  shown),  and  may  obstruct  the  vessel  further  on  by  a  process  which 
is  actually  embolism.  But  the  process  is  regarded  according  to  its 
general  and  primary  character,  and  the  distinction  between  them 
should  always  be  kept  clearly  in  view. 

Emboubm. — The  source  of  the  plug  must  be  somewhere  between 
the  lungs  and  the  brain, — ^in  the  pulmoiuury  Tcins,  the  left  side  of 
the  heart,  the  commencement  of  the  aorta,  or  the  large  arteries  of  the 
neck.  It  is  possible  that  septic  material  may  pass  through  the  lungs 
and  lodge  in  the  brain,  but  only  capillaries  can  be  obstructed  by 

•  This  ii  the  oommon  opinion,  and  ii  very  likely  oorrecfc,  althongh  the  evidence 
if  not  eoncludve.  In  the  post-moitem  room,  bsmorrhage  is  the  more  freqneni 
latioB,  hat  hamoirhage  is  more  often  quickly  fstal  then  fof tening  is. 
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particles  tbat  can  pass  through  the  capillaries  of  tlie  longs,  and  aaj 
local  softening  of  the  brain  thus  produced  is  usuallj  purulent,  a 
cerebral  abscess  or  minute  points  of  suppuration.  When  an  arterj 
has  been  plugged  in  consequence  of  septicemic  processes  in  the 
general  system  (as  uterine  phlebitis),  there  has  usuallj  been  either 
a  pulmonary  abscess  or  endocarditis  to  furnish  the  embolus.  In 
most  cases  the  plug  comes  from  the  heart,  and  its  source  is  either 
diseased  yalres, ''  vegetations  "  from  which  are  separated  and  carried 
along  with  the  blood,  or  a  coag^lum  in  the  left  auricle,  a  fragment  of 
the  clot  being  detached.  It  is  rather  more  common  in  cases  of  recent 
endocarditis,  rheumatic  or  ''  ulcerative,"  than  in  chronic  disease.  A 
fresh  attack  of  endocarditis,  in  Talves  previously  diseased,  is  especially 
likely  to  give  rise  to  embolism.  The  plug  may  come  from  either  the 
aortic  or  mitk-al  valves,  but  comes  from  the  latter  much  more  often 
than  from  the  former.  The  most  frequent  cause  is  mitral  constriction, 
in  which  several  conditions  probably  favour  the  occurrence ;  the  slow 
flow  through  the  narrow  orifice  during  diastole  permits  the  aggrega- 
tion of  white  corpuscles  on  the  valve,  and  the  quick  flow  during  the 
auricular  systole  tends  to  detach  the  masses  thus  formed.  Moreover,  in 
this  disease  there  is  often  great  dilatation  of  the  auricle,  and  clot  forms 
in  the  auricular  appendix;  fragments  of  this  clot  are  apt  to  be 
detached,  or  softening  occurs  within  it,  and  the  particles  pass  into 
the  blood.  The  softened  clot  often  contains  organisms,  and  in 
ulcerative  endocarditis,  also,  the  particles  detached  (usually  small) 
may  carry  infective  micrococci  into  the  cerebral  arteries.  Hence  in 
both  these  conditions  there  is  often  plugging  of  minute  vessels,  and 
inflammation  in  the  walls  of  the  vessels  and  the  adjacent  tissue. 

Outside  the  heart,  the  plug  comes,  occasionally,  from  the  lungs.  Lose 
rarely  it  comes  from  the  aorta ;  when  its  wall  is  the  seat  of  atheroma, 
fragments  of  degenerated  tissue  or  of  clot  may  be  carried  away  bj 
the  blood.  I  have  once  known  the  plug  to  come  from  the  interior 
of  an  aneurism.    Echinococcal  embolism  has  been  once  observed. 

Embolism  occurs  with  equal  frequency  in  both  sexes.  It  is  met 
with  at  all  periods  of  life,  but  is  most  frequent  between  later  child- 
hood and  middle  life.  In  the  old  it  is  less  frequent,  both  absolutely 
and  in  comparison  with  thrombosis.  The  subjects  of  it  have  usually 
suffered  from  those  diseases  that  are  attended  with  endocarditis — 
rheumatic  fever,  chorea,  scarlet  fever,  in  this  order  of  frequency.  It 
may  occur  in  the  course  of  these  diseases,  or  succeed  them  at  any 
interval  of  time.  At  the  time  of  the  embolism,  or  soon  afterwards, 
the  signs  of  organic  heart  disease  are  almost  always  to  be  recognised. 
It  occurs  also,  although  very  rarely,  as  a  result  of  other  acute  specific 
diseases,  any  one  of  which  is  occasionally  attended  with  endocarditis. 

An  immediate  exciting  cause  is  rarely  to  be  traced.  I  have  met 
with  one  instance  in  which  the  obstruction  followed  immediately  a 
severe  fright,  which,  by  exciting  the  action  of  the  heart,  may  have 
effected  the  detachment  of  the  plug.    Increaaed  coagulability  of  the 
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blood  gometimet  co-operates  by  causiDg  an  increaee  of  deposit  oa 
diseased  yalves^  or  the  formation  of  a  separate  dot  in  a  feeble  heart. 
Hence  embolism  often  occurs  a  week  or  two  after  childbirUi.    This  ii 
a  point  of  some  practical  importance :  conditions  f  aTouring  tbrombosisK..   ^ 
do  not  necessarily  render  embolism  less  probable. 

Temombobib — As  we  baye  seen,  thrombosis  may  be  dne  to  atheroma^^^ 
to  sjphilitic  disease  of  the  arteries,  to  disease  of  their  wall  by  ad  jaceni 
inflammation,  compression,  or  invasion  by  new  growth,  or  to  a  ehanj 
in  the  blood. 

Atheroma. — ^The  larger  arteries  at  the  base  of  the  brain  are 
common  seats  of  the  thickening  of  the  inner  coat,  called  by  Yirchoi 
"Endarteritis  deformans,"  which,  when  fattily   degenerated,  coi 
stitutes  **  atheroma.'*    Opaque  vellow  thickenings,  sometimes  calcific 
are  the  result.     Only  one  or  two  of  these  may  be  present ;  but 
change  usually  inrolves  many  of  the  larger  yessels  at  the  base, 
extends  for  a  considerable  distance  along  the  chief  branches, 
distribution  may  be  symmetrical.    A  similar  change  may  exist 
arteries  elsewhere,  or  it  may  be  confined  to  those  of  the  brain, 
exciting  cause  of  this  disease  is  probably  the  strain  to  which  th« 
arteries  are  exposed  in  consequence  of  their  proximity  to  the  h< 
and  their  deficient  external  support.    It  is  not  easy  to  explain  tlm.< 
occasional  freedom  from  atheroma  when  this  is  abundant  elsewhi 
The  result  of  the  degeneration  is  to  abolish  the  elasticity  of  the  t< 
to  change  its  calibre,  sometimes  to  lessen  it  or  to  close  it  altogetLa* 
sometimes  to  enlarge  it.    Alterations  in  the  lining  membrane  1< 
to  the  formation  of  clot  upon  it,  as  on  a  foreign  body.    Where  tiMM.€ 
calibre  of  the  vessel  is  increased  the  current  is  retarded,  and  this  &Is^ 
facilitates  coagulation.    The  smaller  arteries  in  the  cerebral  subst&oce 
do  not  suffer  in  the  same  degree  ;*  but  the  orifices  of  branches  coming 
off  from  an  atheromatous  vessel  are  often  narrowed  or  closed,  althong'b 
the  main  trunk  is  pervious,  and  thrombosis  may  be  confined  to  thes0- 

Atheroma  is  common  after  middle  life,  and  increases  in  frequeocr^' 
with  age.    It  occasionally  occurs  before  forty,  chiefly  in  associatiaxK 
with  chronic  Brigbt's  disease,  in  which  the  arterial  tension  incmio* 
the  strain  on  the  vessels.     Q-out  also  induces  early   degeneration- 
Softening  from  atheroma  shows  a  corresponding  relation  to  age.  1^^ 
increases  in  frequency  as  life  advances,  and  the  increase  continnei,  if 
due  correction  is  made  for  the  diminished  population,  to  extrsna^ 
senilitv,  exhibiting  in  this  respect  a  contrast  to  haBmorrhage  (i^^ 
p.  387).    The  occurrence  of  atheroma,  and  therefore  of  softeuing>>^ 
facilitated  by  chronic  alcoholism.     A  cachectic  state  of  the  system, o' 
some  cause  (such  as  prostrating  illness  or  grief)  that  alten  th^ 
constitution  of  the  blood,   and  weakens  the  action  of  the  hetr^ 
often  concurs  in   producing  the  thrombosis.     The  gouty  diatbeto' 
may  thus  co-operate,  and  even  cause  premonitory  thrombosis  elsewb<3V 

*  Fatty  degeneration  of  the  cells  lining  the  perivascular  sheaths  of  Um  miuB 
arteries  is  very  common  even  in  the  young,  but  is  without  pathological  significiBf 
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SyjASUie  Uttaat  u  a  common  cause  of  aoftening.*  U  is  obiefl;  a 
■OBieqnenoe  of  acquired  sjpbilis,  and  so  occnn  in  adult  life.  About 
half  the  anfferen  are  between  thirty  and  fortj  at  the  time  of  the 
attack,  one  third  between  twentj  and  thirtj,  and  most  of  the  remainder 
iMtweeo  fortj  and  Mtj  \  under  twenty  and  over  fifty  it  is  very  mre. 
The  period  after  iofection  at  which  it  ia  developed  variei  much,  but  in 
the  maJDritj  of  cases  is  from  one  to  twelve  years.  I  have  met  with  it 
as  earljas  six  moDtbs  and  as  late  as  nineteen  yesTs  after  the  primaij 
•ore.  Fifty  cases  in  which  the  diagnosis  was  practically  certain,  and 
the  period  after  infection  could  be  definitely  ascertained,  were  dis- 
tributed a*  follows ; — In  a  quarter  the  onset  was  daring  the  first  two 
yean  after  infection,  and  the  remainder  were  distributed  thus: 
2—3,  nine  cases ;  8 — 5,  seven  cases ;  6 — 10,  nine  cases ;  11 — 15,  eleven 
cases ;  16—20,  four  cases.  The  longest  interrala  were  18  and  19  years, 
the  shortest  6  months  (except  a  doubtful  case  at  3  months).  No 
cases  in  married  women  are  available  for  comparison  because  the  date 
of  infection  cannot  be  ascertained ;  many  other  cases  are  not  arulable 
because  the  individual  has  had  more  than  one  sore.  The  above 
twenty-six  cases  are  all  that  could  be  employed  for  this  parpose  out  of 
about  a  hundred  of  which  I  have  notes,  in  which  the  diagnosis  was 
reasonably  certain.  It  has  been  met  with  in  cliaracteriitic  form  as 
a  result  of  inherited  syphilis,  between  birth  and  the  tenth  year. 

As  an  isolated  change  (apart  from  mussive  syphilitie  growths)  it  is 
almost  confined  to  the  lai^er  arteries  of  tba 
base.  The  vessels  most  commonly  affected 
are  the  internal  carotid,  middle  cerebral, 
vertebral,  basilar,  and  poaterior  cerebral. 
One  or  many  vesaels  maybe  affected.  The 
distribution  of  the  change  is  oommonly  \x- 
reguiar,  but  sometimes  it  is  symmetrical. 
The  chajige  may  proceed  to  the  obliteraticm 
of  the  veasel,  but  more  frequently  when  the  '^  ^. 
lumen  is  considerably  natrowed  a  clot  forms 
vrithin  it  and  auddeuly  arrests  the  circula- 
tion, or  forms  in  brsDchea  arising  from  the 
affected  part.  The  disease  consists  in  a  fibro- 
nuclear  growth  iu  the  wall,  which  causes  a 
nodular  projection  on  the  exterior  (Fig, 
122),  and  diminishes  also  the  calibre  of  the  y,e.  laj.— BjpMIitlc  dlMSM 
vesieL  The  projections  are  more  nodular,  of  the  buliw  and  vertabral 
irregukr,  and  less  opaque  than  in  atheroma.  '^L^'''™''"*  ■*  "** 
The  structure  of  the  growth  resembles  that 

of  syphilomata  elsewhere.  It  generally  tkgins  by  ft  nuclear  pn>> 
liferation  between  the  inner  ooat  and  the  elastic  lamina,  or 
outside  t^  latter:  in  the  former  case  the  elastio  lamina  is  pushed 
outwards ;  it  may  undergo  degenerative  softening,  and  a  thrombus 
•  Sm  >1m  th*  writer'!  ■  Syphilii  and  tba  Nervoiu  Sjilem,'  1898.  Lsct.  II. 
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may  £0114  on  tbe  altered  inner  aurfuce.  Antiajplulitic  treatment 
nsuallj  induces  a  fibroid  cicatricial  change,  which  causes  the  nodular 
pioje<;tion  to  be  slight,  and  the  aspect  may  resemble  that  of  earlj 
atheroma.  If  the  elastic  and  muscular  elements  are  replaced  by  die* 
tensible  fibroid  tissue,  the  wall  may  bulge  into  an  aneurism. 

Other  forms  of  arterial  disease  causing  thrombosis  are  rery  rare. 
Occasionally  pressure  on  an  artery  so  narrows  it  that  coagulation 
occurs.  Secondary  arteritis  may  result  from  inflammation  of  tbe 
membrane^i  ^specially  from  traumatic  meningitis.  The  outer  coat 
of  the  Tessels  becomes  thickened,  and  degeneratiye  changes  may 
be  set  up  in  tbe  middle  and  inner  coats,  and  may  lead  to  thrombosiB 
months  or  years  after  the  primary  mischief,*  from  which  the  patient 
may  have  apparently  recovered.  In  the  course  of  tubercular  menin- 
gitis, m  tubercular  or  inflammatory  infiltration  of  the  walls  of  the 
arteries  has  been  met  with,  especially  in  small  vessels,  and  has  pro- 
duced thrombosis.  This  occurs  chiefly  at  the  conTexity,  and  may 
precede  definite  symptoms  of  inflammation,especially  in  adults  suflfeiing 
from  phthisis.  The  inhalation  of  carbonic  oxide  has  caused  arterial 
degeneration  and  softening,  eren  in  young  adults.t  Lastly,  it  may 
be  mentioned  that  ligature  of  the  carotid  occasionally,  although 
rarely,  causes  necrotic  softening  of  the  brain.  Usually  the  collateral 
circulation  is  sufficiently  free  to  prerent  this. 

Blood'Mtates;  Simple  Thromhoiii, — In  certain  conditions  of  the  blood* 
ooagulation  occurs  with  undue  readiness.  These  states  accompany 
childbirth,  acute  disease^,  cancer,  gout,  tuberculosis,  and  genenU 
malnutrition  at  all  periods  of  life,  but  especially  in  young  children 
and  old  persons.  Coinciding  with  disease  of  the  arteries,  it  exerts  a 
powerful  influence  on  the  occurrence  of  thrombosis  in  them.  In  the 
old  this  influence  is  often  seen ;  the  accident  follows,  for  instance, 
some  general  illness  or  some  depressing  emotion.  Arterial  throm- 
bosis may  occur  also  from  this  cause  when  there  is  no  arterial  disease, 
or  the  clot  may  form  in  a  vein  or  sinus.  This  occurs  occasionally  in 
adults,  as,  for  instance,  in  the  course  of  phthisis.  It  has  even  been 
known  to  occur  in  chlorosis.  {  Sudden  hemiplegia  sometimes  occurs 
under  conditions  of  impaired  general  health  in  young  adults,  in  whom 
syphilis  and  heart  disease  can  both  be  excluded ;  spontaneous  throm- 
bosis seems  the  most  probable  cause,  since  it  has  been  observed  in 
external  yeins  at  twenty-one,  twenty-three,  and  twenty-four  years 
(Angelucci).  A  sudden  cerebral  lesion  frequently  occurs  in  children, 
and  is  probably  due  in  most  cases  to  thrombosis  in  a  vein  or  artery, 
but  it  is  occasionally  the  result  of  endocarditis  and  embolism*  These 
cases  are  separately  described. 

Cardiac  Weahness, — The  slower  the  blood-current,  the  more  readily 
does  coagulation  occur.    Hence  feebleness  of  the  heart's  action  is  a 

•  *  Med.  OphthalmoMopy/  Case  4,  2nd  ed.,  p.  270. 
f  Foelcben, '  YirchoVi  Arcb.,'  Bd.  czii. 
%  Skerritt,  Clin.  Soc,  1885. 


AOUTl   SOFIENINO.  427 

powerful  hctOT  in  the  prodaction  of  thrombosiB.  The  wealmese  maj 
be  due  to  cardiac  diBease,  eepeciallj  to  dilatation  of  the  left  ventricle, 
V  it  maj  be  doe  to  general  caoaee,  prostration  from  acnte  or  chronic 
illnese,  and  the  like.  Manj  of  the  general  causes  of  thrombosis  act 
M  much  or  more  bj  weakening  the  heart  as  by  altering  the  blood. 

PaTHOiioaiOAL  AvATOMT. — EniboU$m. — ^The  plug  may  consist  of 

fibrin*  usuallj  decolourised ;  of  yegetatiout  soft  or  firm,  from  a  cardiac 

▼alye ;  sometimes  of  a  calcareous  mass  from  a  yalve  of  the  heart  or 

the  wall  of  an  artery ;  and  sdmetimee  of  minute  fragments  resulting 

from  the  breaking  down  of  clot  or  atheromatous  materiaL    In  the 

latter  case  minute  vessels,  even  capillaries,  may  be  plugged ;  in  the 

former  case  a  large  vessel  is  usually  obstructed.    Occasionally  a  plug, 

after  obstructing  a  large  vessel,  breaks  up,  and  the  fragments  pass 

on  into  the  smaller  branches.    The  embolus  is  usually  arrested  where 

tbe  artery  is  narrowed  by  giving  off  a  large  branch,  very  often  at  a 

lufarcation   (Fig.  123).     If  firm,  it  may  retain  its  original  shape; 

but  if  soft,  it  may  be  moulded  to  the  form  of  the  vessel  by  the  pressure 

of  the  blood.    A  coagulum  usually  forms  beyond  tlie  plug,  and 

oztends  into  the  distal  branches,  and  another  often  forms  on  the 

eardiac  side  of  the  plug  as  for  as  the  origin  of  a  large  branch.    The 

secondary  dot  is  red,  and  from  it  the  paler  embolus  can  usually  be 

distingaished  without  difficulty  (Fig.  123,  L.  v.).    Sometimes  the  distal 

pstft  of  the  vessel  is  empty  and  contracted.    The  obstructing  plug  may 

break  np  and  pass  on  into  the  minute  branches  before  coagulation 

oceara.    Hence  we  cannot  always  find  an  obstructed  artery  even  when 

eiElensive  softening  has  occurred. 

The  middle  oerebral  arteries  and  tbeir  branches  are  the  most 
frequent  seat  of  embolism,  because  they  are  the  direct  continuation  of 
the  carotid,  and  from  the  mode  of  origin  of  the  left  carotid  tbe  left 
middle  cerebral  is  rather  more  frequently  plugged  than  tbe  right. 
Bat  the  difference  between  the  two  is  less  than  is  often  stated,  the 
proportion  being  as  six  to  five.*  Both  middle  cerebral  arteries  have 
been  obstructed  in  rare  instances.f  Very  seldom  the  internal  carotid 
h  obstructed,  but  the  circulation  in  its  branches  is  usually  maintained 
by  the  cirde  of  Willis.  Next  in  f]::equency  is  the  posterior  cereiiral, 
and  then  the  vertebraL  The  left  vertebral  is  more  often  plugged  than 
the  right,  for  the  reason  mentioned  on  p.  60 ;  but  the  two  posterior 
eerebrala  are  affected  with  equal  frequency,  the  plug  having  to  pass 
through  the  common  basilar.  The  anterior  cerebrals,  the  cerebellar 
arteries,  and  the  basilar  are  rarely  the  seat  of  embolism.  Embolism 
of  tbe  basilar  has,  indeed,  been  thought  to  be  impossible,^  but  it 

•  Cklpk%  left  64  (48  per  cent),  right  54  (41  per  cent)—'  Arch,  der  Ueilkonde,* 

187S. 

f  As  fai  a  earn  of  alcermtivB  endooMditU  recorded  hy  Carriugtoo,  *  Fiath.  Trang.,* 
VOL  SUV,  18S4  pw  lOa. 

t  XoiluMgel,  'TofiMhe  Diagooi^'  Aa,  1879,  p.  105 1  Le>den,  'ZtitMoL.  L  U. 
lf«d,*Bd.v,iS81;p.l7i. 
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cntainlj  oocnra,  u  Fig.  188  ahowa.  A  plug  too  Urge  to  be  &iTeat«d 
in  the  Tertebrml,  nod  too  Bmall  to  enter  the  posterior  cerebnil,  must  of 
necesBitj  be  arrested  in  the  anterior  extremitf  of  the  basilar,  and  tbe 
adjacent  figure  is  an  eiample  of  this.*  Barest  oE  all  is  embolism  of 
the  cerebellar  arteries, 
donbtless  in  cons^ 
qnence  of  tbe  angle 
at  which  the^  arias 
from  the  larger  trunks . 
More  than  one  artery 
may  be  plugged,  but 
nsiijllj  at  different 
times,  rarelj  at  the 
Hune  time.  When 
the  ping  cornea  &om 
■  septic  source,  ae  in 
olcerative  endocardi- 
tis, a  eecondarj  art^ 
litis  may  occur  at  the 
obstructed  part,  and 
■ometimes  the  inflam- 
matioo  may  extend 
to  the  neighbouring 
"  1^  structures.  Occasion- 
'  allj  the  arteiT  behind 

of  tha  b..iUr.  moulded   by  pt4i.r«  into  tho  ,h.^  ">«  P''*'  <>'  "''8''  *^ 

'  "  '     irith  proJMtioat  coireaponding  to  tho   obstruction   is  impCT- 

■   a  .econdwy  thromba.  in  tbe  left  ,^  j,  ^,^j^  -^j^,  ^ 

aneurism;  the  trails, 
changed  by  the  inflammation  and  rendered  inelastic,  yield  before  the 
pressure  of  the  blood. 

Thrcmbotit  from  Atheroma. — Many  arteries  of  the  base  are  usually 
affected  by  atheroma,  and  thromboeis  may  occnr  in  any  of  them; 
•ometimes  in  two  ressels  simultaneously,  more  often  in  succession. 
It  is  moat  common  in  the  internal  carotid,  middle  cerebral,  basilar, 
Tertebral,  and  posterior  oerebral.  It  may  occur  in  the  biancbea  that 
come  off  from  the  diseased  and  thickened  part  of  the  vessel,  although 
the  trunk  remains  perrious.  The  branches  given  off  by  the  basilar  to 
the  pons  may  be  thus  obliterated,  and  softening  of  the  pons  may 
occur  In  the  same  way  tbe  brajiches  of  the  middle  cerebral  to  the 
central  ganglia  may  become  closed.  When  a  clot  forms  and  obstructs 
the  vessel,  it  usually  extends  into  its  distal  biauchea.  This  is  true 
of  the  internal  carotid,  tbrombosis  in  which  usually  exteuda  into  the 
middle  and  anterior  cerebrals,  aud  ereu  to  tbe  ophthalmic  artery.  In 
this  respect  thrombosis  of  the  internal  carotid  presfuts  a  ciintrast  t^ 
embolism,  aud  has  much  more  serious  cousequeuoea.  A  clot  in  the 
•  •Bnio,'  voLi,  1882. 
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Tertebral  maj  extend  into  the  basilar,  or  the  oircnlatioii  in  this  ma^ 
be  maintained  bj  the  other  rertebral. 

A  dot  uBuallj  obBtructs  the  ressel  where  it  is  formed*  but  occa- 
rionalljy  M  already  stated,  a  clot  that  has  formed  on  the  side  of  a 
Tessel  may  become  detached,  and  may  be  arrested  at  a  narrower  part 
of  the  yessel  a  little  farther  on  (Laborde).  This  mechanism, 
although  probable,  can  rarely  be  prored.  When  the  clot  is  in  the 
place  at  which  it  was  originally  formed,  it  is  adherent  to  the  wall, 
pale,  and  often  laminated.  In  a  recent  case  the  secondary  coagulum 
that  forms  in  the  distal  part  of  the  artery  is  usually  red  and  adherent. 
After  a  time  it  undergoes  changes,  may  become  organised,  or 
degenerate,  and  even  calcify.  The  artery  may  become  transformed 
into  a  fibrous  cord.  Very  rarely  a  thrombus  breaks  down,  or  is 
pushed  on  before  distal  clotting  occurs,  and  the  circulation  is  thus 
pailially  or  entirely  re-established,  or  the  distal  thrombus  (especially 
in  the  cortex)  only  extends  towards  the  periphery  a  short  distance, 
a  collateral  circulation  being  maintained  in  the  smaller  arteries. 

Syphilitic  Diieaae, — The  disease  narrows  the  cavity  of  the  vessel  to 
a  greater  extent  than  does  atheroma,  and  hence  thrombosis  plays  a 
•mailer  but  still  effective  part  in  producing  the  final  occlusion.  The 
branches  coming  off  from  the  yessel  are  obstructed  without  occlusion 
of  the  trunk,  even  more  frequently  than  in  atheroma.  Otherwise  the 
two  conditions  produce  rery  similar  pathological  effects. 

Anaiomicdl  Contequence$. — The  first  effect  of  arterial  obstmction  is 
to  cause  the  arrest  of  the  arterial  blood-supply  to  the  region  supplied. 
There  is  generally  arterial  ansBmia ;  sometimes  the  capillaries  may 
become  distended  with  blood  from  the  veins,  and  may  giye  way  in 
places,  BO  that  the  area  may  be  infiltrated  with  hssmorrhagic  points. 
For  the  first  twenty-four  hours  there  is  little  change  in  the  consistence 
of  the  part,  and  if  the  vessels  are  empty,  it  is  difficult  to  distinguish 
the  affected  area  from  the  rest  of  the  brain,  the  only  difference  being 
its  paler  tint.  After  the  first  twenty-four  or  thirty-six  hours  the 
consistence  of  the  tissue  rapidly  lessens ;  the  nerve-elements  break 
down,  and  their  fragments  are  separated  by  effused  serum,  so  that  an 
area  of  softening  results.  The  serum  comes  no  doubt  partly  from 
the  blood,  and  partly  from  the  lymphatic  sheaths,  in  which  the 
lymphatic  fluid  must  collect  if  the  vessels  collapse.  The  tint  of  the 
•oftened  area  depends  on  the  amount  of  blood  within  it,  and  may  I  e 
white,  yellow,  or  red  from  the  beginning.  The  blood-corpuscles 
escape  into  the  softening  tissue,  partly,  perhaps,  by  diapedesis,  and 
partly  by  the  rupture  of  the  capillaries,  the  walls  of  which  undergo 
rapid  degeneration.  The  red  colour  changes,  in  the  course  of  a  few 
weeks,  to  yellow,  by  transformation  of  the  blood-pigment.  Thus 
three  forms  of  softening  are  distinguished — white,  red,  and  yellow, 
but  these  do  not  correspond  to  pathological  varieties.  In  all  fomu 
the  process  of  destruction  of  the  nerve-elements  proceeds  to  the 
formation  of  fine  fatty  granules,  in  part  aggregated  into  "granule 
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a  foot-clonus  can  seldom  be  obtained.  Spontaneons  moyemeDts  of  the 
toes  and  feet  may  occasionally  be  observed,  and  tbere  are  sometimes 
coDstantlj  repeated  moyements  of  flexion  and  extension  of  the  tmnk 
or  limbs,  especially  when  the  mind  has  suffered.  In  Tory  rare  cases 
the  arms  suffer  more  than  the  legs.  The  limbs  that  are  affected  are 
generally  thin,  but  there  is  never  extreme  muscular  wasting.  Dimin- 
ished length  of  limb  may  be  perceptible  when  the  affection  is  one- 
sided, but  if  both  sides  are  involved  no  difference  can  be  found. 

The  muscles  of  the  trunk  are  sometimes  weakened,  so  that  the  child 
has  a  difficulty  in  sitting  up,  and,  if  allowed  to  do  so,  lateral  curvature 
of  the  spine  may  be  produced.  There  is  never  distinct  paralysis  of 
the  face,  but  sometimes  traces  of  spasm  may  be  observed  about  the 
month.  Occasionally  difficulty  in  swallowing  and  defective  articula- 
tion exist,  from  paralytic  weakness,  and  sometimes  associated  with 
tremulous  difficulty  in  moving  the  tongue.  The  defective  articulation 
is  due,  in  many  cases,  to  another  frequent  symptom,  mental  defect. 
This  exists  in  at  least  two  thirds  of  the  cases,  from  a  doubtful  amount 
to  complete  idiocy,  with  permanent  inability  to  speak.  In  most  of 
the  cases  in  which  mental  power  is  low,  the  affection  of  the  limbs  is 
considerable,  but  the  opposite  rule  does  not  hold  good;  the  muscular 
affection  may  be  severe  and  general,  although  the  mind  is  nearly  or 
quite  normal.  The  difficulty  in  swallowing  or  mental  defect  or  both, 
often  cause  dribbling  of  saliTa,  and  this  seems  sometimes  to  go  on  as 
a  sort  of  habit. 

I  have  once  aeen  considerable  defect  of  sight  (associated  with 
mental  weakness)  ;  the  ophthalmoscopic  appearances  and  action 
the  pupils  were  normal.    Loss  of  sensation  in  the  skin  is  never 
be  found. 

The  affection  of  the  two  sides  is  seldom  quite  equal,  and  the  tw 
limbs  most  affected  are  always  on  the  same  side.    Occasionally, 
already  stated,  one  side  escapes,  and,  if  the  right  limbs  are  tho»« 
involved,  the  child  is  left-handed.    When  the  legs  seem  to  be  al<«^« 
affected,  slight  inco-ordination,  or  at  least  awkwardness  of  movemeAC^ 
may  generally  be  observed  in  one  arm  or  in  both  on  careful  ^y^tra*^ 
nation. 

Convulsive  attacks  occur  only  in  a  small  proportion  of  cases,  and 
they  are  rather  more  frequent  when  the  affection  is  one-sided  thai 
when  it  is  general.     They  seldom  date  from  birth  ;  initial  convulsioni 
rarely  persist.     Subsequent  fits  begin  generally  during  the  second 
half  of  the  first  year,  sometimes  later ;  tbey  may  cease  after  lasting  for* 
short  time,  or  may  recur.    The  occurrence  of  fits  bears  no  relation  to 
the  severity  of  the  limb  sjmptoms ;  and,  indeed,  the  latter  maj  bl 
scarcely  recognisable  when  the  former  are  severe.    If  the  limb  ifB- 
ptoms  are  one-sided,  so  also,  as  a  rule,  are  the  convulsions.    In  aoMS 
in  which  the  legs  only  were  affected,  and  the  leg  centre  alone  foonl 
damaged,  the  fits  began  in  the  great  toe  of  one  side  or  the  other.* 

*  Ferguson, '  Amer.  Joarn.  of  Obstetrics,'  1891. 


INFANTILB  HKHIKQEAL  HAmOBKHAQB. 


417 


Hie  subseqant  oonree  of  these  cases  is  one  of  slow  ImproTeDteat, 
^liieb  ii  greatest  when  age  enables  the  will  to  be  brougbt  to  bear  oa 
tbe  defect;  but  it  is  onl;  when  Bjmptoma  are  slight  that  thej  ftpproxi- 
tn^telf  disappear.  A  peculiar  oscillation  in  walking  is  apt  to  be 
developed,  aod  for  » long  time  the  patient  maj  walk  on  the  ball  of  the 
foot,  the  toea  being  oTer-eiteoded,  or  upon  the  toes  chieEy,  from  the 
t«lipea  eqninuB.  The  knees  are  sometimes  imperfectly  extended  even 
in  inlking,  and  there  may  be  persistent  inversioa  of  the  feet  These 
•onditiona  ma;  lessen,  bnt  often  remain  in  some  degree,  to  that  a 
pceoliaritj  of  gait  may  persist  thnragh  life. 


Patholoot. — In  many  of  these  cases,  as  we  have  seen,  coumlsions, 
rigiditj,  and  paralysis  are  observed  immediately  after  birtb.  If 
diildren  die,  who  present  snch  symptoms,  meningeal  heemorrhage  is 
invariably  foand.  The  extraTaeation  is  sometiroes  OTer  the  convexity 
oi  the  brain,  sometimes  at  the  base.  In  the  former  situation  it  ia 
C«oerally  bilateral,  and  is  moat  considerable  over  the  central  re^<m 
Ksd  towards  the  middle 
fins  (Fig.  118)  ;  it  ia 
foud  alio  on  the  medial 
■■pect  of  the  hemisphere 
<^ig.  119)  J  tiiis  is  pro- 
^*«bl7  dne  to  the  effecU  of 
*^  overlapping  of  the 
^^tft  of  the  sagittal  an- 
***ni.  Sometimes,  how- 
**«r,  it  eziata  only  over 
*•*•  posterior  part  of  the 
**>mttity.  Where  the 
**'J«  of  blood  ia  thicker, 
^^ttsTolntionaara  much 
•^npreased.  and  are  some-  ^la.  llfL— Mwlngeml  liBiiiorrh»g«  doriaat  Witt. 
**iajM  orach   injoied,  tha  Tht  ihading  reprewnti  tha  sxtnvMaUan, 

^^nbial  tissue  being 
^''vAeD  sp  and  infiltrated 
^th  blood.  The  hsemoiw 
5^>«8c  at  the  baae  ia  chiefly 
''^  tke  posterior  foaaa  ba> 
*^U  the  tentorium,  aar> 
""^VadiDg  the  pona  medulla 
**^  ctiebellDm,  and  it 
^OenOy  pro aesda  from  a 
^^ntion  in  the  eerebellar 
*^aisphere.  Dr.  UcNalt 
*^**ai  that  the  basal  h»- 

J^rrhaga  oecnrred  in  esses  of  head-presentation,  while  the  moal 
*^t«iaa  aaiiavaaation  orer  the  oerebral  heraiapheres  was  found  iK 
VOL.  u.  87 
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aoeording  not  only  to  tlie  seat,  bat  also  to  tlie  nature  of  the  yasoalar 
oodnsioii. 

Fremooitoiy  symptoms  are  rare  in  embolism.  When  present  they 
are  not  true  prodromata,  but  eonsist  in  slighter  attacks  of  the  same 
character,  or  they  are  the  first  symptoms  of  the  onset  when  the  occlu- 
sion is  graduaL  There  is  no  preceding  indication  of  encephalic 
disease,  because,  until  the  plug  obstructs  the  vessel,  the  brain  is  in  a 
normal  state.  In  thrombosis  from  atheroma,  on  the  other  hand, 
premonitory  symptoms  are  frequent.  They  depend  on  the  inter* 
ference  with  the  supply  of  blood,  due  to  the  disease  of  the  vessels. 
They  may  exist  for  months  before  the  onset  or  only  for  a  few  hours. 
The  most  common  are  dull  general  headache,  giddiness,  tingling, 
"numbness,"  slight  weakness  in  one  half  of  the  body,  sometimes 
limited  to  a  single  limb,  and  often,  but  not  always,  corresponding 
in  seat  to  the  subsequent  paralysis ;  less  commonly  there  is  defective 
articulation,  or  some  mental  change,  failure  of  memory,  or  irrita* 
bility  due  to  the  general  malnutrition  of  the  brain,  that  is  produced 
by  wide-spread  arterial  disease.  In  syphilitio  disease  premonitoij 
symptoms  are  also  frequent.  In  some  cases  they  resemble  those 
just  described,  but  more  severe  general  cerebral  symptoms  are  both 
common  and  characterbtio.  Headache  is  the  most  frequent,  and  is 
often  severe,  usually  general,  and  may  be  worse  at  night.  It  may 
exist  for  weeks  or  only  for  a  day  or  two  before  the  onset.  Another 
occasional  premonitory  symptom  is  giddiness.  Sometimes  there  is 
considerable  mental  dulness  or  a  somnolent  condition,  lasting  for 
weeks.  This  is  true  also  of  other  forms  of  arterial  disease,  but  pre- 
monitory symptoms  are  absen t  in  simple  thrombosis.  In  all  cases,  their 
presence  is  far  more  significant  than  their  absence* 

The  onset  of  cerebral  softening  is  attended  by  loss  of  consciousness 
in  a  considerable  number  of  cases,  although  this  is  less  frequent  than 
in  hflsmorrhage.  The  sadden  obstruction  of  a  large  vessel,  however 
produced,  frequently  entails  a  distinct  apoplectic  attack.  The  obstruc- 
tion of  a  small  branch,  causing  only  a  small  spot  of  softening,  often 
causes  no  loss  of  consciousness.  For  lesions  of  equal  size,  the  more 
sudden  the  obstruction,  the  more  pronounced  is  the  apoplectic  seizure. 
This  is  well  seen  in  cases  of  the  same  nature.  In  embolism  a  gradual 
onset,  occupying  many  hours,  is  rare,  but  when  it  occurs  there  is  no 
unconsciousness ;  but  with  a  sudden  onset  loss  of  consciousness  is  very 
frequent.  In  syphilitic  disease,  on  the  other  hand,  consciousness  is 
more  frequently  preserved  than  lost.  The  contrast  between  these  two 
conditions  is  more  marked  than  between  embolism  and  senile  softening, 
because  the  advanced  life  renders  loss  of  consciousness  more  readily 
produced.  When  there  is  well-marked  apoplexy,  the  loss  of  coo* 
sciousness  may  be  the  first  symptom,  but,  rather  more  frequently  than 
in  hssmorrhage,  focal  symptoms,  especially  hemiplegia,  come  on  before 
the  coma.  This  is  especially  the  case  in  atheromatous  thrombosis. 
The  apopleeiic  condition  itself  presents  no  characteristic  feature;  it 
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fesembles  closelj  that  produced  bj  hsBinorrhage.  The  turgid  faoe 
and  strongly  pulsating  carotids  are,  as  a  rule,  absenty  but  these  are 
not  very  common  in  hsBmorrhage.  As  a  rule,  the  degree  of  coma  is 
slighter,  and  its  duration  shorter,  than  in  hsemorrhage ;  but  when  a 
large  Teasel  is  plugged,  the  coma  maj  be  as  intense  and  as  prolonged* 
the  resolution  of  the  limbs  as  perfect,  and  the  interference  with 
breathing  as  marked,  as  in  a  scTere  cerebral  haemorrhage.  It  maj 
last  for  several  days,  and  end  in  death  or  in  recovery.  Coma  lasting 
for  five  or  six  days  may  pass  away  when  it  is  due  to  softening,  but 
usually  ends  in  death  if  due  to  hsemorrhage. 

The  mechanism  by  which  apoplexy  is  produced  by  yascular  obstruct 
tion  can  scarcely  be  altogether  the  same  as  in  hsemorrhage,  since  the 
element  of  pressure  is,  if  not  absent,  at  least  trifling  in  degree  and 
late  in  time,  due  only  to  the  oedematous  swelling  which  comes  on 
after  the  onset.  Attempts  have  been  made  to  explain  the  unoon- 
aciousness  by  the  disturbance  of  the  circulation.  It  has  been  ascribed, 
for  instance,  to  the  increase  of  blood -pressure  in  the  other  branches 
of  the  same  vessel,  owing  to  the  pressure  being  suddenly  diminished 
in  the  area  of  the  infarction  by  the  arrest  of  the  blood-tension  within 
it  (Heubner,  Wernicke).  This  mechanism,  however,  does  not  seem 
adequate.  Moreover,  the  fact  that  extensive  softening  is  sometimes 
unattended  with  apoplexy,  even  when  quite  sudden  in  onset,  is  difficult 
to  explain,  but  on  the  whole  it  seems  most  probable  that  the  sudden 
cessation  of  nutrition  in  the  affected  area  is  equivalent  to  a  traumatie 
irritation,  and  that  the  loss  of  consciousness  is  chiefly  due  to  an  inhi» 
bition  of  the  highest  centres,  similar  to  that  which,  in  hnmorrhage, 
results  from  the  laceration  of  the  fibres. 

Conyulsion  frequently  accompanies  the  onset  in  embolism*  It  may 
be  general,  and  irrespectiye  of  the  artery  plugged ;  sometimes  it  begins 
locally  in  the  part  afterwards  most  paralysed,  and  is  then  generally 
due  to  eml)olism  of  the  middle  oerebral,  affecting  the  motor  cortex. 
In  atheromatous  softening,  and  in  syphilitic  disease,  initial  couTulsiens 
are  much  more  rare.  Vomiting  is  not  more  common  in  any  form  of 
softening  than  in  cerebral  hsemorrhage.  It  is  most  frequent  in 
obstruction  of  the  basilar.  Delirium  may  take  the  place  of  loss  of 
consciousness  in  either  embolism  or  thrombosis.  In  atheromatous 
softening,  brief  initial  loss  of  consciousness  is  often  succeeded  by 
quiet  delirium,  lasting  for  several  days  or  even  weeks. 

When  there  is  no  loss  of  consciousness,  the  onset  is  usually  marked 
by  sudden  headache,  giddiness,  or  incoherence,  to  which  are  quickly 
added  the  paralytic  or  other  symptoms  due  to  the  destructive 
lesion.  The  loss  of  power  is  often  accompanied  by  tingling  in  the 
affected  side,  but  sometimes  comes  on  without  any  associated  sym- 
ptom. 

Focal  Sympiomi. — ^In  rare  instances  focal  symptoms  are  absent,  the 
lesion  being  so  placed  as  to  cause  none.  In  most  cases,  focal  symptoms 
may  be  recognised  during  the  period  of  unconsciouBness,  similar  to 
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ihoae  produoed  by  bflBmorrbage, — ^unilateral  atony  of  muselea*  lots  of 
reflex  aotioiit  inequalitj  of  &oe»  and  conjugate  donation  of  bead  and 
ejes.  Hemiplegia  is  tbe  most  common  form  of  palsy*  because  tbe 
middle  cerebral  is  tbe  artery  most  often  plugged,  and  aphasia  usually 
accompanies  it  wben  tbe  left  artery  is  affected.  Bikteral  palsy  may 
be  due  to  bilateral  obstruction  or  to  tbxombosisof  tbe  basilar,  causing 
softening  of  tbe  pons.  In  tbe  latter  case^  tbe  paralysis  on  eacb  side 
is  usually  partial. 

Tbe  fall  of  temperature  that  attends  tbe  onset  of  bamorrbage  is  less 
marked  in  softening,  rarely  exceeding  half  a  degree,  and  is  Tory  often 
absent.  A  rise  usually  occurs  in  ten  or  twelve  bours,  or  may  be 
deferred  for  some  days.*  Tbe  period  of  inflammatory  reaction  is 
more  pronounced  in  softening  than  in  bamorrbage,  whatever  be 
tbe  cause  of  tbe  softening ;  but  it  is  most  considerable  in  tbe  old, 
whose  brains  are  generally  ill-nourished,  and  in  embolism,  especially 
wben  tbe  plug  comes  from  a  septic  source,  such  as  ulceratiTe  or 
septicffimio  endocarditis.  Any  previous  elevation  of  temperature  in 
these  cases  increases  considerably  after  the  occurrence  of  embolism. 
In  occlusion  of  the  basilar  artery  there  may  be  hyperpyrexia,  as  in 
hemorrhage  into  tbe  pons,  but  less  rapidly  developed,  and  it  may  be 
preceded  by  a  greater  depression  of  temperature.  In  the  febrile  dis- 
turbance, the  temperature  is  often  one  or  two  degrees  higher  on  tbe 
paralysed  side;  sloughing  of  tbe  skin  is  common  in  septic  embolism; 
and  inflammation  of  tbe  joints  is  met  with  lees  rarely  than  in  bamor- 
rhage.  Tbe  headache  that  accompanies  tbe  secondary  inflammation  is 
usually  considerable,  and  both  deliiium  and  convulsions  are  not  un- 
frequent.  Optic  neuritis,  pract  ically  unknown  from  bamorrbage,  is  slso 
unknown  as  a  result  of  senile  (atheromatous)  softening  and  of  softening 
from  syphilitic  tumour  of  tbe  arteries.  If  it  co-exists  with  these  it  is 
as  the  result  of  associated  causes,  as  Brigbt's  disease  in  the  former,  or  a 
syphilitic  tumour  in  the  latter  case,  which  may  co-exist  with  the  arterial 
disease.  But  optic  neuritis  is  met  with  occasionally  in  embolism,  when 
the  plug  oomes  from  an  inflamed  endocardium,t  and  it  is  apparently 
the  consequence  of  the  irritative  character  of  the  secondary  inflamma- 
tion,  induced  by  the  infective  material  carried  by  the  plug.  In  ulcer- 
ative endocarditis,  another  ophthalmoscopic  change  may  be  met  with — 
rounded  bamorrhages,  with  white  centres,  scattered  over  the  retina. 
They  are  the  result  of  the  septic  obstruction  of  minute  vessels;  similar 
bamorrhages  may  be  found  in  the  pia  mater. 

Otherwise  tbe  local  symptoms  consist  in  motor  and  sensory  paralysia, 
Ac.9  according  to  tbe  seat  of  the  softening.    As  in  bamorrbage,  tbe 

•  Softening  of  the  central  gugllA  may  be  sttsndad  by  a  riss  (Hale  Whits). 
In  a  case  of  hamorrbagio  loftening:,  outside  tbe  optio  tbalamai,  in  a  girl  of 
twenty-threeb  tbe  tempentore  roea  to  106^,  bat  there  was  uloerative  endooardttis 
(Fartev). 

t  Snob  caMi  have  been  recorded  by  Broadbeat  sad  Stephen  XaeksDilfl^  and 
tnotber  bae  oome  under  my  own  obeervatioiu 
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initial  fTrnptoina  are  more  eztensiTe  than  those  that  penist,  and  those 
that  pass  awaj  during  the  first  two  weeks  mnst  be  regarded  as  '  iiu 
direct '  in  origin.  We  cannot  explain  them  as  pressure  effects,  but 
they  are  no  doubt  the  result,  partly  of  inbibition,  and  partlj  of  the 
interference  with  function  from  slight  damage,  wider  than  the  area 
of  actual  destruction. 

The  chief  differences  between  the  local  symptoms  in  softening  and 
hnmorrhage  are  the  following.  Aphasia  is  more  common  in  softening 
on  account  of  the  frequency  with  which  the  cortex  suffers  in  the  region 
of  the  middle  cerebral  artery.  Partial  hemiplegia,  "monoplegia,** 
of  arm,  or  face  and  arm,  rarely  of  the  leg,  is  also  more  common 
for  the  same  reason ;  because  softening  affects  the  cortex  more  fre- 
quently, and  such  palsies  are  usually  due  to  a  lesion  where  the  motor 
structures  are  separate,  t.  0.  in  the  cortex.  Another  cause  is  that  the 
effect  of  softening  is  more  restricted  than  is  that  of  haemorrhage,  on 
account  of  the  absence  of  grave  damage  to  adjacent  parts.  Becurring 
convulsions  are  also  far  more  frequent  after  softening,  owing  to  the 
more  frequent  affection  of  the  cortex,  aided  by  the  persistence  of  slighter 
adjacent  damage.  In  the  later  chronic  stage,  disorders  of  move- 
ment»  choreoid,  athetotic,  ^.,  are  also  more  common  after  softening 
than  after  haemorrhage,  although  the  explanation  of  the  fact  is  still 
uncertain.  Mental  failure,  loss  of  memory,  and  emotional  disturbance^ 
are  rather  greater  in  degree  during  the  chronic  stage  of  softening, 
but  the  difference  is  less  than  is  commonly  imagined,  and  is  chiefly 
related  to  three  facts:  (1)  foci  of  softening  are  often  more  nu- 
merous than  those  of  hsemorrhage ;  (2)  softening  from  atheroma  is 
often  accompanied  by  disease  of  other  vessels,  interfering  widely  with 
the  nutrition  of  the  brain  ;  (8)  this  is  also  the  case  in  syphilitic  dis- 
ease, in  which,  moreover,  there  may  be  a  marked  tendency  to  nerve 
degeneration. 

Another  point  of  difference  is  that  an  entire  absence  of  focal  sym- 
ptoms is  rather  more  common  in  softening,  on  account  of  the  pressure 
exerted  by  haemorrhage.  This  is  often  seen  in  lesions  of  the  central 
ganglia.  It  is  rare  for  a  haemorrhage  limited  to  the  caudate  or 
lenticular  nucleus  not  to  cause  hemiplegia  by  the  pressure  it  exerts 
on  the  internal  capsule,  whereas  it  is  not  uncommon  to  meet  with 
an  extensive  softening  of  one  of  these  nuclei  without  any  focal  sym- 
ptoms, past  or  present.  Again,  the  onset  is  sometimes  in  two  stages, 
especially  in  syphilitic  disease.  Slight  weakness,  in  one  case,  lasted 
for  four  days  before  sudden  hemiplegia.  In  another,  the  leg  was  weak 
one  morning,  and  the  arm  and  face  lost  power  in  the  course  of  the 
next  three  or  four  days. 

Bilateral  obstruction  of  large  Tessels  occurs  chiefly  from  arterial 
disease ;  it  is  rarely  simultaneous,  but  sometimes  occurs  in  quick  suc- 
eesnon,  and  may  then  cause  bilateral  symptoms  very  closely  resembling 
those  produced  by  ventricular  haemorrhage.  The  initial  disturbance 
may  or  may  not  have  passed  away  when  coma  recurs  or  suddenly 
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from  (1)  inflammation,  (2)  arterial  occlusion»  (8)  Tenons  oodurion, 
and  ChroDiti  Softening.  The  first  of  these  Tarieties  will  be  described 
in  the  chapter  on  inflammation  of  the  brain,  and  the  last  among  the 
degenerations.  Softening  also  lesnlts  from  pressure^  but  is  a  pecoiir 
dary  and  unimportant  form. 

SoFTBNiifO   FBOM   Abterial  Occlttsion    (Nkcsotio   Sovtsvis*; 

Encsphalomalacia)  . 

Softening  from  arterial  occlusion  is  not  only  far  more  common  than 
all  the  other  forms  of  softening  put  together,  but  it  is  one  of  the  moft 
frequent  diseases  of  the  brain,  perhaps  exceeding  in  frequency  cm- 
bral  hemorrhage.* 

General   Etiologt   akb    Pathology. — Two   pathological  pro- 
cesses maj  cause  the  occlusion  of  an  artery;  a  plug  coming  from  s 
distance  may  be  carried  into  it  by  the  blood  (embolism),  or  a  plog 
may  be  formed  in  it  by  coagulation   (thrombosis).      There  is  sn 
important  difference  in  the  pathological  relations  of  these  two  pro- 
cesses.   Embolism  is  the  result  of  a  morbid  process  elsewhere  io  the 
circulation,  commonly  in  the  heart     Thrombosis  is  usually  the  remit 
of  local  disease  of  an  artery  of  the  brain,  by  which  either  its  calibn 
is  narrowed,  or  its  inner  surface  is  changed,  so  as  to  caase  oosgok* 
tion ;  often  both  these  conditions  coincide.    The  chief  pathologiol 
processes  that  cause   these  changes  are  atheroma  and   sypbiliti0 
disease.    A  change  in  the  constitution  of  the  blood,  rendering  it  pnme 
to  coagulate,  and  slower  movement  of  the  blood,  from  feeblenen  of 
the  heart,  often  aid  the  effect  of  the  arterial  disease  in  produdog 
thrombosis,  and  sometimes  cause  it  when  the  arteries  are  free  froa 
disease. 

Although  the  primary  processes  of  thrombosis  and  embolism  m 
thus  distinct,  and  usually  occur  under  very  different  conditiooti  tbej 
are  often  conjoined  in  a  secondary  manner.  If  an  artery  is  obstrocted 
by  embolism,  the  stagnant  blood  in  it  may  dot,  extending  the  oodo* 
sion.  If  a  clot  forms  in  an  artery  it  may  be  detached  (as  Laboidi 
has  shown),  and  may  obstruct  the  vessel  further  on  by  a  process  fhiek 
is  actually  embolism.  But  the  process  is  regarded  according  to  itt 
general  and  primary  character,  and  the  distinction  between  thMi 
should  always  be  kept  clearly  in  view. 

Embolibm, — The  source  of  the  plug  must  be  somewhere  betwM* 
the  lungs  and  the  brain, — ^in  the  pulmonary  veins,  the  left  side  of 
the  heart,  the  commencement  of  the  aorta,  or  the  large  arteries oltbo 
neck.  It  is  possible  that  septic  material  may  pass  through  the  liop 
and  lodge  in  the  brain,  but  only  capillaries  can  be  obstructed  tf 

•  This  is  the  common  opinion,  and  is  very  likely  correct,  although  the 
it  not  conclusive.  In  the  post-mortem  room,  hsmorrhagB  is  tlie  man 
lesion,  bat  hmnorrhage  is  more  often  quickly  fatal  than  foffetni^g  is. 
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nuuntained  in  the  part  aboTe  by  the  eommuDicating  arterlea*  so  that 
•oftening  does  not  result,  while  the  connection  between  the  opb- 
thalmio  and  the  facial  arteries  helps  to  maintain  the  circulation  in  the 
former.    If  the  plug  is  arrested  at  the  division  of  the  internal  carotid^ 
the  resulting  symptoms  are  the  same  as  iu  obstruction  of  the  middle 
cerebral  artery ;  the  anterior  communicating  conveying  a  supply  of 
blood  to  the  anterior  cerebral.     Thrombosis  in  the  internal  carotid 
consequent  on  atheroma  may  cause  the  same  effects  as  embolism, 
bnt  they  are  often  more  serious,  because  there  is  a  greater  tendency 
for  the  thrombus  to  spread,  from  the  extensive  disease  of  the  wall 
of  the  vessel.    Such  a  dot  may  spread  into  the  anterior  and  middle 
cerebrals,  and  along  the  former  it  may  pass  beyond  the  communicating 
artery,  producing  softening  of  the  anterior  two  thirds  of  the  hemi- 
sphere, only  the  occipital  lobe  and  the  lower  and  inner  portions  of  the 
temporal  lobe  escaping.      It  may  spread  also  into  the  ophthalmic 
mrterj,  producing  (as  I  have  seen)  a  necrosis  of  the  eyeball,  so  that 
the  sclerotic  after  death  was  rotten  and  discoloured.    The  symptoms 
of  this  extensive  thrombosis  are  necessarily  severe — ^hemiplegia  with 
deepening  coma  and  death  at  the  end  of  (usually)  four  or  five  days. 
"Tlie    ophthalmoscopic    appearances  due  to   the  thrombosis  of  the 
<yphthalmic  artery  are  not  known,  but  they  probably  resemble  that 
produced  by  embolism  of  the  central  artery,  perhaps  with  rapid 
opacity  of  the  media.    It  is  very  important,  in  every  case  of  apoplexy, 
thmt  the  eyes  should  be  daily  examined,  because  the  obstruction  of 
tte  Ophthalmic  artery  develops  gradually  during  coma,  and  subjective 
indications  of  the  accident  ma?  be  absent. 

The  anterior  cerebral  is  rarely  obstructed  except  by  plugging  of  the 
extremity  of  the  internal  carotid,  because,  on  account  of  its  direction 
%t  right  angles  to  the  carotid,  an  embolus  seldom  enters  it.     Obstruo* 
tion  of  the  first  part  of  the  vessel  may  cause  a  small  spot  of  softening 
in  the  head  of  the  caudate  nucleus,  but  not  elsewhere-  in  the  region 
rapplied,  unless  the  anterior  communicating  artery  is  absent,  or  the 
thrombus  extends  beyond  its  junction.     Moreover,  a  collateral  circu- 
lation from  the  branches  of  the  middle  cerebral  may  aid  in  main- 
taining the  nutrition  of  the  cortex.     Hence  softening  in  the  cortical 
region  supplied  by  this  vessel  is  rare,   except  in  association  with 
obatmction  of  the  middle  cerebral.     Softening  of  the  olfactory  bulb 
sad  adjacent  part  of  the  orbital  lobule  has,  however,  been  known  to 
revolt  from  an  embolism  of  the  first  branch  of  the  artery.     Very 
rarely  softening  is  limited  to  the  paracentral  region,  or  to  the  pre- 
enneos.     Except  the  loss  of  smell  that  results  from  disease  of  the 
olfactory  nerve,  the  symptoms  of  softening  in  the  region  of  the  ante- 
rior cerebral  are  not  distinctive.     Theoretically  a  monoplegia  affecting 
the  leg  only  should  result  from  softening  of  the  marginal  convolution 
and  the  paracentral  lobule,  but  I  do  not  know  of  an  observed  Ciise. 

MiddU  CerehraL — Since  this  artery  supplies  the  motor  cortex  and 
the  motor  path  through  the  ganglia,  its  obstruction,  partial  or  com- 
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plete,  UBttallj  g^T68  rise  to  paraljsiB.  One  or  more  of  its  f onr  eortical 
branches  (see  Fig.  47,  p.  68)  may  be  occladed,  or  all  may  be 
obstructed  bj  a  plug  at  the  point  of  diriBion  of  the  arterj  at  the 
island  of  BeiL  Occlusion  of  the  branches  may  cause  softening  in  th^ 
area  supplied  by  them,  shown  in  Fig.  48.  That  of  the  first  produces 
softening  of  the  third  frontal,  and,  if  on  the  left  side,  aphasia;  of  the 
second  or  third,  softening  of  the  ascending  frontal  or  ascending 
parietal  conTolution  and  hemiplegia,  partial  when  the  softening  is 
incomplete;  and  of  the  fourth,  softening  about  the  posterior  limb  of 
the  fissure  of  SyWius,  and  if  on  the  left  side,  sensory  aphasia,  defective 
perception  of  words,  with  corresponding  impairment  of  speech*  are 
produced.  When  all  the  cortical  branches  are  obstructed,  the 
softening  extends  OTer  all  the  area  supplied,  although  usually  in 
Taiying  degree  in  different  parts,  in  oonsequenoe  of  partial  anasto- 
moses,  and  the  upper  region  of  the  hemisphere  may  escape  (see  Fig. 
16,  p.  23).  The  usual  effect  is  serere  hemiplegia,  with  impairment 
of  sensibility  for  a  time,  and  sometimes  eyen  affection  of  the  special 
senses,  and  ptosis  on  the  opposite  side.  Partial  obstruction  of  the 
deep  central  branches,  from  the  first  part  of  the  artery,  either  by 
embolism,  disease  of  the  wall  at  their  origin,  or  thrombosis,  causes 
softening  in  the  lenticular  nucleus,  caudate  nucleus,  and  anterior  part 
of  the  optic  thalamus,  yery  yariable  in  extent ;  when  considerable  the 
internal  capsule  always  suffers,  and  hemiplegia  results.  Complete 
obstruction  of  the  middle  cerebral  near  its  origin  always  causes 
softening  in  the  central  ganglia  and  hemiplegia,  with  or  without 
softening  of  the  cortex  supplied  by  it. 

Posterior  Cerebral. — The  rarity  of  softening  from  obstruction  of  the 
posterior  cerebral,  due  to  the  freedom  of  its  anastomoses,  renders  our 
knowledge  of  the  symptoms  produced  much  less  definite  than  in  the 
case  of  the  middle  cerebral.  They  are  for  the  most  part  sensory; 
there  may  be  hemiansdsthesia  from  softening  of  the  tegmentum  of  the 
cms,  or  the  internal  capsule,  or  hemianopia  from  softening  of  the 
occipital  lobe.  Such  softening,  especially  of  the  cuneus,  is  the  most 
common  cause  of  cortical  hemianopia,  but  the  same  symptom  is  very 
ccn  n  on  in  obstruction  of  this  artery  when  the  cortex  is  intact,  from 
interruption  to  the  optic  path.  Complete  but  transient  loss  of  sight 
has  also  attended  embolism  of  one  posterior  cerebral :  it  is  probably 
inhibitory  in  origin.  The  symptoms  of  limited  softenings  of  the  inner 
and  lower  part  of  the  temporal  lube  are  not  known. 

Basilar  Artery.^-The  symptoms  present  considerable  yariations 
according  to  the  seat  of  obstruction,  whether  in  the  middle,  lower,  or 
upper  portions,  or  whether  there  is  merely  occlusion  of  the  arteries  that 
come  off  from  it,  in  consequence  of  diHoase  of  the  wall,  or  of  incom- 
plete embolism.  In  the  obstruction  of  the  transyerse  arteiieti,  the 
softening  produced  may  be  bilateral  or  unilateral,  often  small  in  extent, 
near  the  middle  line  or  in  the  outer  part  of  the  pons,  according  as 
median  or  radicular  branches  are  obstructed  (see  p.  65).    Hemiplegia 
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nsuallj  results,  which  maj  be  **  alternate/*  of  limbs  and  cranial  uerves, 
or  may  resemble  that  produced  bj  a  lesion  of  the  corpus  striatum, 
according  to  the  seat  of  the  disease  (see  p.  815).  In  some  cases  the 
occlusion  of  different  branches  takes  place  snccessivel j,  and  the  patient 
may  have  several  suddeu  seisares,  with  irregular  paralysis  of  limbs 
and  cranial  nerves.  In  occlusion  of  the  whole  basilar,  the  limbs  of 
both  sides  are  usually  affected,  suddenly  or  in  the  course  of  a  few 
days.  The  limbs  on  one  side,  for  instance^  may  become  weak  and 
then  improve ;  a  day  or  two  afterwards  the  other  side  becomes  weak, 
and  then  there  is  again  loss  of  power  in  the  first  side.  The  affection 
of  the  facial  or  fifth  nerves  may  present  the  same  variations,  snd  often 
does  not  correspond  in  degree  to  that  of  the  limbs.  There  is  usually 
oonsiderable  impairment  of  articulation  and  of  swallowing.  Loss  of 
the  con]  agate  movement  of  the  ejes  to  one  side  is  occasionally 
observed*  with  or  without  palsy  of  Uie  facial  ner?e  on  the  side  of  the 
affected  external  rectus  (see  p.  IBS).  This,  however,  less  frequently 
results  from  softening  than  from  tumour.  When  the  obstruction 
involves  the  upper  part  of  the  vessel,  as  is  usually  the  case  in  embolism, 
there  are  ocular  symptoms  other  than  the  conjugate  deviation,  ptosis, 
contracted  or  dilated  pupils,  with  loss  of  reflex  action  to  light,  some- 
times transient.  There  is  occasionally  paralysis  of  the  whole  or  part 
of  one  third  nerve,  or  of  both,  sometimes  also  of  the  fourth. 
Less  common  is  hemianopia,  from  extension  of  clot  along  one 
posterior  cerebral  beyond  the  origin  of  the  posterior  communi- 
cating artery.  Obstruction  of  the  lower  extremity  of  the  basilar 
is  not  common,  except  as  the  result  of  the  extension  of  a  clot  from 
one  of  the  vertebral  arteries.  The  onset  of  obstruction  of  the 
basilar  is  usually  attended  with  a  distinct,  but  transient  apoplectic 
seizure ;  it  often  recurs,  and  gradually  deepens.  The  patient  may 
lie  for  some  days  in  a  state  of  incomplete  coma,  can  be  roused  to 
open  his  eyes,  but  does  not  speak.  Convulsions  occasionally  attend 
the  onset,  but  are  on  the  whole  not  frequent ;  they  may  be  general  or 
partial ;  one  limb  or  one  side  of  the  face  may  escape.  Big^idity  or 
clonic  spasm  in  the  legs  or  arms  is  much  less  common  than  in  hsBmor- 
rhage  into  the  pons.  Undue  frequency  and  irregularity  of  the  heart's 
action,  and  impaired  respiration  (laboured  or  sighing,  or  of  Cheyne- 
Stokes  rhythm,  or  with  irregular  variations)  are  very  common  bd^ore 
death,  and  may  occur  from  the  commencement  when  the  obstruction 
involves  the  lower  extremity  of  the  basilar,  from  which  the  arterioles 
arise  that  supply  the  pneumogastric  centre.  If  there  is  an  apoplec- 
tiform onset  there  may  be  an  initial  fall  of  temperature,  much  greater 
than  is  observed  in  the  occlusion  of  other  vessels,  and  resembling  that 
met  with  in  cerebral  Lsemorrhagp.  In  one  case  the  rectal  temperature 
fell  to  95^.*  Towards  the  end  there  is  often  the  rise  of  temperature 
so  common  in  haemorrhage  into  the  pons.  In  one  recorded  case  the 
fiso  reached  lOQ"*  before  death  and  109  5^  after  death.    The  duration 

«  BMtiui,  Clin.  8oc.,  March  13th,  1885. 
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of  life  is  nsuallj  from  three  to  seyen  dayi ;  ooeasioxially  death  ocears 
within  twenty-four  houn — in  five  and  a  half  hoan  in  the  oaee  men* 
tioned  aboTe,  in  which  the  tempeiature  fell  to  95^  Barely  life  is  pro- 
longed for  a  fortnight.  Becoverj  probably  occurs  in  some  cases  of 
syphHitio  disease  with  incomplete  ebstruction,  but  not  in  atheromatous 
thrombosis,  and  perhaps  not  in  embolism. 

VeHebral  Artery. — The  frequent  anomalies  in  the  arrangement  of 
the  arteries  of  the  medulla  render  the  symptoms  of  thrombosis  of  the 
Tertebral  artery  yeiy  variable.  It  usually  supplies  the  "bulbar** 
nuclei,  hypoglossal,  accessory,  glosso-pharyngeal,  in  part  directly,  and 
in  part  by  the  anterior  spinal;  and,  through  the  latter,  it  supplies  the 
anterior  pyramids  and  also  the  lower  part  of  the  medulla.  The 
typical  effect  of  its  occlusion  is  one-sided  bulbar  paralysis — lips, 
tongue,  palate,  and  larynx — with  paralysis  of  the  limbs  on  the  same 
side.*  The  hemiplegia,  usually  transient,  is  often  accompanied  by 
tingling,  and  sometimes  by  ansssthesia.  It  is  transient  because  the 
anterior  spinal  receives  blood  from  the  other  vertebral  artery,  and  the 
supply  to  the  lower  part  of  the  medulla  is  renewed.  The  paralysis  of 
the  bulbar  nerves,  the  nuclei  of  which  are  supplied  in  part  from  the 
anterior  spinal,  is  usually  imperfect,  but  the  impairment  of  swallow- 
ing and  of  articulatiou  is  always  great.  The  median  arterioles  may 
come  altogether  from  one  anterior  spinal  (when  thera  are  two), 
and  if  this  is  occluded,  the  bulbar  paralysis  is  bilateral,  and  may 
resemble  perfectly  that  from  chronic  degenerative  disease.  If,  as  is 
often  the  case,  the  dot  extends  up  into  the  commencement  of  the 
basilar,  the  arrest  of  the  blood-supply  to  the  respiratory  centre  causes 
rapid  death.  There  may  be  softening  of  the  posterior  part  of  the 
cerebellum,  the  occurrence  and  extent  of  which  is  influenced  by  the 
extent  of  the  arterial  anastomoses. 

Cerebellar  Arteriee. — These  vessels  are  rarely  the  seat  of  isolated 
obstruction,  and  although  softening  may  result  from  occlusion  of  tho 
arteries  from  which  the  cerebellar  vessels  spring,  the  softening  is 
always  less  extensive  than  the  area  of  distribution  of  the  affected 
vessel,  on  account  of  the  free  connections,t  and  any  symptoms  that 
are  produced  are  lost  in  the  more  serious  disturbance  that  results 
from  the  damage  to  the  pons  and  medulla^  Softening  is  most  common 
in  the  region  supplied  by  the  posterior  cerebellar,  the  obstruction  of 
which  is  usually  secondary  to  occlusion  of  the  vertebral.  Inco- 
ordination of  movement  has  been  observed  in  one  or  two  cases  of  this 
.kind.  Occasionally  an  isolated  area  of  softening  is  found  in  the 
middle  of  one  hemisphere,  without  any  symptoms  that  could  be 
ascribed  to  it. 

*  Tho  Umbs  were  affected  on  the  lame  side  as  the  thrombosis  in  moet  recorded 


t  The  whole  cerebellum  can  be  injected  from  any  one  of  its  aKeries,  even  If  tbs 
bieilar  is  tied  (Dnret). 
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DiAQVOSiB. — ^The  diagnosia  of  obstruotiye  softening  rests  on  the 
sjmptoms  of  a  sadden  oerebral  lesion,  occurring  in  the  conditions  that 
are  known  to  be  causes  of  vascular  occlusion.  The  characters  of  the 
attack  have  less  diagnostic  significance  than  the  causal  indications. 
The  chief  difficulty  is  the  distinction  of  atheromatous  obstruction  from 
hnmorrbage.  Under  forty,  hemorrhage  would  only  be  suspected  if 
the  apoplectic  attack  were  one  of  considerable  scTerity,  and  the  coma 
prolonged;  a  cause  of  aneurism,  heart  disease,  syphilis,  or  injuij  can 
then  usually  be  *  traced.  In  most  cases  during  the  first  half  of  life 
the  apoplectiform  symptoms  are  moderate,  alight,  or  absent,  and  one 
of  the  two  common  causes  of  yascular  obstruction  can  be  traced — 
heart  disease  or  syphilis.  Usually  one  is  present  and  the  other  absent, 
and  the  diagnosis  can  then  be  made  with  confidence.  If  both  are 
present,  0.  g*  if  the  patient  is  suffering  from  heart  disease  and  has 
had  syphilis,  the  diagnosis  is  much  more  difficult,  and  rests,  first,  on 
the  evidence  of  activity  of  one  or  the  other  of  these  causes,  and 
secondly,  on  the  presence  of  any  other  symptoms  that  may  be  due  to 
syphilitic  disease  of  the  brain.  If  there  is  considerable  valvular 
mischief,  if  there  has  been  recent  endocarditis,  and  especially  if 
evidence  of  embolism  elsewhere  can  be  discovered  (as  an  enlarged  and 
tender  spleen,  or  sudden  hsBmaturia,  or  embolism  of  the  central 
artery  of  the  retina),  the  probability  of  cerebral  embolism  is  very 
great.  On  the  other  hand,  persistent  headache  for  some  days  or 
weeks  before  the  onset,  transient  attacks  of  tingling,  numbness,  or 
weakness  in  the  limbs  afterwards  paralysed,  or  a  dull  somnolent  state 
before  the  attack,  suggest  syphilitic  disease  of  the  arteries.  Evidence 
of  recent  activity  of  the  syphilis  adds  weight  to  the  other  symptoms, 
but  ia  not  often  forthcoming,  since  the  period  at  which  arterial  disease 
occurs  is  later  than  that  at  which  the  obtrusive  manifestations  of  con- 
stitutional syphilis  are  common.  Apparent  quiescence  of  the  consti- 
tutional disease  is  thus  no  contra-indication,  nor  is  past  antisyphilitic 
treatment,  however  thorough.  This  is  a  frequent  source  of  error. 
Hence,  before  *the  degenerative  period  of  life,  in  the  absence  of  other 
causes,  syphilitic  disease  is  probable,  unless  the  ordinary  mode  of 
infection  can  be  absolutely  excluded.  As  an  instance  of  the  difficulty 
the  diagnosis  sometimes  presents,  I  may  mention  the  case  of  a  man 
who  had  an  attack  of  hemiplegia  at  forty-five.  He  had  a  loud  aortic 
regurgitant  murmur,  and  it  seemed  probable  that  the  hemiplegia  was 
due  to  embolism,  with  which  the  onset  was  consistent.  But  he  bad 
hiad.  severe  headache  for  some  weeks  before  tbe  attack.  Shortly 
afterwards  a  node  appeared  on  his  skull,  and  it  was  ascertained  that 
in  youth  he  had  had  syphilis.  This  fact  gave  significance  to  the  head- 
ache, and  made  it  far  more  probable  that  the  vascular  obstruction 
was  due  to  syphilitic  disease  than  to  embolism. 

A  year  or  more  after  the  onset,  the  absence  of  heart  disease  does 
not  exclude  embolism,  or  even  render  it  less  improbable,  if  the  hemi- 
plegia occurred  during  or  soon  after  an  illness  known  to  cause  endo* 
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carditis,  especially  rhenmatism  or  chorea ;  but  without  such  disease^ 
or  soon  after  the  onset,  embolism  is  unlikelj  if  no  source  can  be  fouzi  d. 
A  girl  bad  an  attack  of  chorea,  attended  by  endocarditis  and  mitz^ 
regurgitation.  While  still  ill  with  the  chorea  she  had  an  attack  ^ 
hemiplegia,  no  doubt  due  to  embolism.  Some  years  later,  the  hexxBi- 
plegia  persistiDg,  her  heart  presented  no  abnormal  sign  in  sound  ^x 
impulse.* 

Duricg  the  degenerative  period  of  life,  after  forty-fiye,  the  diagno-^^ 
of  softening  presents  much  greater  difficulties.  The  help  afforded 
causal  indications  is  more  limited.  The  conditions  associated  wi. 
bssmorrhage  and  softening  are  to  a  large  extent  the  same*  Atherotc^  ^ 
the  chief  cause  of  softening,  is  met  with  in  four  fifths  of  the  oaees 
haemorrhage.  The  state  of  the  heart  is  of  more  significanoe  thi 
that  of  the  vessels.  A  strongly  acting,  hjpertropbied  heart  suj 
hsdmorrhage ;  a  feeble,  irregular  heart,  softening :  the  former  tent 
to  burst  a  weak  vessel,  the  latter  to  permit  clotting  in  one  that  ^ 
diseased.  The  causes  which  predispose  to  thrombosis  by  influencii^iM 
the  blood  and  circulation  are  also  of  diagnostic  importance.  Tbi 
gout,  cancer,  phthisis,  prostration,  or  mental  depression  are  aU 
favour  of  this  lesion.  Other  diagnostic  indications  are  drawn  fro: 
the  characters  of  the  onset,  but  these  have  been  already  described 
the  chapter  on  haemorrhage.  It  must  be  remembered  that  the 
gnosis  is  always  a  matter  of  probability,  sometimes  high  and  somi 
times  low,  but  it  is  seldom  that  the  indications  are  lo  equ&lBs^ 
balanced  that  a  probable  diagnosis  cannot  be  made. 

Still  more  complicated,  however,  are  the  cases  in  which  more  than  oim^ 
cause  of  a  vascular  lesion  of  the  brain  can  be  traced,  but  the  additioncw  * 
complexity  relates  to  the  cause  of  softening  rather  than  to  the  dii 
tinction  from  haemorrhage.     The  latter  is  indeed  facilitated,  tint 
the  presence  of  more  than  one  condition  capable  of  causing 
increases  the  probability,  cseteris  paribuif  that  the  lesion  ia  not 
rhage.     But  the  question  which  of  several  causes  of  vascular  obstm^'^ 
tiou  has  been  efifective  in  a  given  case  can  only  be  answered  by 
careful  consideration  of  the  apparent  activity  of  the  several 
influences,  and  bj  the  svmptoms  at  the  onset  as  already 
Atheroma  and  syphilitic  disease  may  both  be  probable,  and  thej  hs^ 
more  symptoms  in  common  than  either  has  with  embolism,  sinoe 
€«.3h  there  may  be  interference  with  the  circulation,  and  often 
fore  slight  symptoms  before  the  onset.     Moreover,  the  co-e: 
of  heart  disease  with  the  causes  of  thrombosis  introduces  anotb^''^ 
element  of  uncertainty,  since  the  same  condition  of  the  circulation 
favours  the  formation  of  clot  in  the  vessels  of  the  brain  and  on  Am^ 
valves  of  the  heart.     This  is  true  both  of  syphilitic  disease  of  tl^^ 
arteries  and  of  atheroma,  and  illustrates  the  law  that  in  all  cases  ^ 
merely  probable  diagnosis,  the  rules  that  lead  to  a  correct  opinioQ  ^ 

*  Tet  several  years  later  abe  presenUd  signs  of  mitral  oouatriciioii,  a 
liftcant  tact,  although  not  strictly  relevant  to  the  present  aobjeet. 
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moat  cases,  and  must  therefore  be  followed*  now  and  then  fail  us.  A 
woman,  aged  sixty,  was  brought  unconscious  to  the  hospital  with 
symptoms  that  pointed  to  obstruction  in  the  basilar  artery.  Her 
yessels  were  highly  degenerated,  and  she  had  a  loud  murmur  of  mitral 
constriction.  Of  the  two  lesions  that  seemed  possible,  atheromatous 
thrombosis  and  embolism,  the  rarity  of  the  latter  in  the  basilar  arteij 
made  the  former  rather  more  likely.  She  died»  and  thrombosis  of  the 
basilar  was  found  as  anticipated,  but  it  was  due,  not  to  atheroma, 
but  to  intense  and  characteristic  syphilitic  disease  of  the  vessel,  which 
there  was  nothing  during  life  to  suggest.  Another  example  of  a  like 
difficulty  has  just  been  mentioned. 

Pboovobis. — ^The  prospect  of  recoyery  from  the  initial  symptoms 
depends  on  their  severity  and  duration,  on  the  previous  occurrence  of 
similar  attacks,  on  the  artery  affected,  and  on  the  nature  of  the  cause, 
lutensity  of  apoplexy  is  a  graver  indication  than  its  duration.  In  this 
respect  softening  differs  from  hiemorrhage.  It  is  not  uncommon  for 
a  patient  to  recover  after  what  may  be  called  *'  comatose  stupor"  has 
lasted  for  five  or  six  days ;  but  deep  coma,  with  impairment  of  respira- 
tion, is  as  rarely  recovered  from  in  softening  as  iu  hemorrhage.  The 
stage  of  inflammatory  reaction  is  attended  with  considerable  danger 
in  severe  cases,  and  the  occurrence  of  rapid  sloughing  or  of  convulsions 
is  usually  of  fatal  augury. 

It  is  rare  for  a  patient  to  die  in  a  first  attack  of  cerebral  softening 
unless  a  very  large  vessel  is  occluded  But  if  the  brain  has  been 
damaged  by  a  preceding  attack,  recovery  occurs  less  readily,  and  the 
immediate  danger  to  life  increases  with  the  number  of  preceding 
attacks,  especialiy  in  the  old,  or  when  there  is  extensive  syphilitic 
disease,  or  wide-spread  atheroma. 

Thrombosis  of  the  internal  carotid  or  of  the  basilar  entails  immineot 
danger  to  life ;  indeed,  the  latter,  from  whatever  cause  it  arises,  it 
rarely  survived.  Next  in  gravity  is  obstruction  of  the  vertebral,  and 
next  that  of  the  middle  cerebral.  Obstruction  of  the  trunk  of  both 
middle  cerebrals  is  almost  always  fatal.  Subject  to  thene  indications, 
the  danger  to  life  is  hut  less  in  embolism  and  in  syphilitic  disease  than 
in  senile  softening.  In  most  fatal  cases  of  cerebral  embolism  death 
has  been  due  rather  to  the  state  of  the  heart  or  to  some  general  disease, 
as  rheumatism.  Syphilitic  disease  rarely  causes  death  unless  the 
basilar  artery  or  many  vessels  are  affected,  or  the  nature  of  the 
malady  is  not  recognised  and  met  by  appropriate  treatment. 

The  prognosis  as  to  recovery  from  the  persisting  symptoms  depends 
on  the  seat  of  the  disease,  and  the  reasons  for  regarding  the  symptoms 
as  "  direct**  or  "  indirect'*  in  nature.  These  indications  are  the  same 
as  in  cerebral  haemorrhage,  and  are  described  in  the  account  of  this 
(p.  896),  and  also  in  the  description  of  the  individual  symptoms.  The 
prospect  of  recovery  depends  also  to  some  extent  on  age.  Recovery  of 
■lightly  damaged  parts,  and  compensation  by  other  parts,  take  place 
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more  readily  in  tbe  yoang  than  in  the  old«  Bat  the  prognosis  as 
regards  reooTeiy  is  but  little  influenoed  by  the  nature  of  the  disease. 
It  is  no  better  in  syphilitic  disease  than  in  embolism.  We  may,  by 
treatment,  remove  the  disease  of  the  wall  of  the  occluded  yessd,  we 
may  prevent  an  increase  in  the  symptoms,  but  we  cannot  remove  the 
clot  that  has  finally  closed  it,  and  has  extended  on  into  the  distal 
branches  of  the  vessel.  We  cannot,  therefore,  restore  the  circulation 
through  the  vessel.  Neither  can  we  influence,  by  antisyphilitic  treat- 
ment, the  process  of  softening,  which,  in  syphilitic  disease,  just 
as  in  embolism,  is  a  process  of  simple  necrosis.  Therefore  the 
syphilitic  origin  of  the  disease  does  not  influence  the  prognosis  of 
developed  palsy.  Most  cases  improve,  and  many  recover,  but  they 
improve  and  recover  in  the  same  way  as  in  every  other  form  of  acute 
cerebral  lesion — ^because  the  symptoms  are  of  indirect  and  not  of 
direct  origin,  and  sometimes  because  a  collateral  circulation  is 
possible.  If  the  softening  involves  the  motor  path  or  centres,  and  no 
compensation  is  possible,  enduring  paralysis  is  the  result.  It  is 
necessary  to  insist  strongly  upon  this  fact.  Because  a  palsy  is  due 
to  syphilis,  it  is  often  assumed,  as  a  matter  of  course,  that  it  will  be 
removed  by  antisyphilitic  treatment.  The  assumption  is  correct  as 
regards  many  pressure-effects  of  syphilitic  growths,  and  many  syphilitic 
inflammations,  but  it  is  not  true  of  necrotic  softening  from  vascular 
disease.  I  have  seen  many  patients  who  had  been  assured  that, 
because  their  hemiplegia  was  of  syphilitic  origin,  they  would  certainly 
be  cured ;  and  when,  after  a  year  or  two,  the  paralysis  remained,  they 
were  naturally  indignant  at  the  erroneous  opinion  they  had  received. 

It  must  be  remembered  that  convulsions  at  an  interval  after  the 
onset  are  prone  to  recur,  and  the  tendency  to  the  return  is  greater 
the  longer  the  interval.  They  may  continue  even  when  the  para- 
lysis has  passed  away,  and  may  constitute  a  disease  resembling 
epilepsy  in  its  course.  Such  recurring  convulsions  are  far  more 
frequent  after  softening  than  after  hsmorrhage,  partiy  because  the 
cortex  is  more  often  involved. 

The  probability  of  a  recurrence  of  paralysis  varies  according  to  the 
nature  of  the  disease.  In  embolism  it  is  not  great.  Although  a 
second  attack  is  possible,  and  instances  are  occasionally  met  with,  it 
is  a  rare  accident,  and  in  any  given  case  a  recurrence  is  unlikely. 
In  syphilitic  disease  the  probability  of  a  recurrence  depends  on  proper 
and  repeated  treatment  (see  "  Syphilitic  Tumour"),  and  also  on  the 
previous  duration  of  the  disease.  The  arterial  walls  may  be  so  pro* 
fonndly  altered,  that  treatment  can  only  induce  a  cicatricial  state  so 
abnormal  that  coagulation  is  favoured.  But  the  nature  of  the  case  is 
now  usually  recognised  and  treated  early,  and  hence  a  recurrence  of 
softening  is  extremely  rare.  In  atheromatous  softening,  on  the  other 
hand,  the  tendency  to  recurrence  is  very  great.  Many  arteries  are 
always  affected ;  the  disease  of  their  walls  is,  for  the  most  part, 
beyond  control,  and  sooner  or  later  other  vessels  become  obstruotad. 
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Beconenoo  is  more  likelj  to  be  speedy — «.  g*  within  two  or  three  jears— 
if  the  first  attack  occurred  independently  of  inflaenoes  faTonring 
thrumbosis*  than  if  it  was  "  excited."  If»  for  instance,  the  attack 
came  on  after  depressing  grief,  during  a  condition  of  general  illness,  or 
in  oonsequenDB  of  prostrating  fatigue,  and  these  influences  are  avoided, 
a  recurrence  is  more  likely  to  be  long  deferred.  This  is  also  true  of 
states  of  the  blood  which  are  under  control.  On  the  other  hand,  a 
speedy  recurrence  is  more  probable  if  there  are  conditions  f aTOuring 
thrombosis  that  cannot  be  removed,  especially  cardiac  weakness  and 
dilatation.  Exceptions  to  these  rules  naturally  occur,  because  we 
cannot  tell  the  extent  and  degree  of  the  yascular  disease,  and  this 
may  sometimes  invalidate  conclusions  that  are  reached  by  a  process 
which  usually  leads  to  a  correct  opinion* 

Tbkatmbkt. — ^The  treatment  of  the  initial  apoplexy  is  in  part  the 
same  as  in  cerebral  heemorrhage ;  in  part  it  is  different.  The  same 
precautions  are  necessary  as  to  the  avoidance  of  movement,  and  of 
any  hindrance  to  the  return  of  blood  from  the  head.  Sinapisms  to 
the  back  of  the  neck  seem  to  hasten  the  recovery  of  consciousness, 
and,  by  causing  reflex  contraction  of  the  arteries,  they  probably 
quicken  the  cerebral  circulation  and  lessen  the  tendency  to  stasis. 
But  whereas  in  hsemorrhage  the  object  of  treatment  is  to  lower  the 
blood-pressure  and  promote  coagulation,  in  softening  the  aim  is  to 
lessen  the  tendency  to  clotting,  and  to  increase  the  flow  of  blood  at 
least  up  to  normal  conditions.  The  action  of  the  heart  should  be 
kept  uniform  and  strengthened  if  necessary  by  small  doses  of  digitalis 
or  strophanthus.  By  doing  this  we  may  lessen  the  tendency  to  the 
spread  of  the  thrombus  (whether  this  is  primary  or  secondary). 
The  patient  should  lie  with  the  head  and  shoulders  slightly  raised. 
The  bowels  should  be  opened,  but  more  gently  than  in  hiemorrhage, 
because  violent  purgation,  weakening  the  heart,  may  increase  the 
tendency  to  an  extension  of  the  clot.  If  the  patient  is  gouty  and  the 
heart  regular,  a  somewhat  stronger  aperient  may  be  given,  which 
should  contain  some  mercury.  Under  the  same  circumstances  a 
diuretic  is  useful — half-drachm  doses  of  nitrous  ether  by  the  mouth 
or  by  the  rectum.  Venesection  is  not  to  be  thought  of  in  any  case 
that  may  possibly  be  of  this  nature.  Whether  stimulants  are  given 
or  not  must  depend  on  the  state  of  the  pulse  and  heart.  If  indicated, 
ether,  ammonia,  or  alcohol  may  be  given,  the  latter  more  freely  than 
in  hemorrhage.  If  there  is  doubt  whether  alcohol  should  be  given  or 
nut  in  hsamorrhage,  it  is  better  to  withhold  it;  in  softening  it  is  better 
to  give  it. 

After  the  patient  has  regained  consciousness,  mental  and  physical 
tranquillity  is  of  the  first  importance.  All  excitement  and  movement 
should  be  carefully  avoided,  since  whatever  disturbs  the  heart's 
action  is  liable  to  be  followed  by  reactionary  failure  that  will  favour 
extension  of  the  thrombus.    Food  should  be  light,  easily  digested. 
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and  nutritions.  Alcohol  is  better  aToided  after  the  first  two  mr  tk 
days  (unless  the  state  of  the  pulse  demands  it),  on  account  of  the 
of  iucreasing  the  intensity  of  the  inflammatory  reaction.  During  t  '^ii§ 
stage  the  management  of  the  case  requires  great  care,  and  shorn  r»M 
be  conducted  on  the  same  principles  as  a  local  inflammation  rrf  miq 
where.  The  diuretic  given  at  the  onset  may  be  continued.  The 
bowels  must  be  kept  carefully  open.  The  patient's  head  may  be  rai 
a  little  higher,  but  the  shoulders  should  always  be  raised  as  well 
head.  If  there  is  headache  and  fever,  ice  may  be  applied  to  ^^ 
Itead,  and  moderate  doses  (10  or  12  gr.)  of  antipvrin  may  be  gif^i^ 
Leeching  has  been  advocated,  but  it  is  safer  to  abstain  from  ajujfo^"''^ 
of  depletion,  unless  the  patient  is  manifestly  plethoric.  If  convulsion' 
occur  during  this  stage,  tbey  are  often  arrested  by  the  measures  reco 
mended  for  the  headache,  and  moderate  doses  of  bromide  may 
given.  The  same  treatment  is  suitable  for  delirium.  Extreme  cl 
liness  is  essential ;  it  is  at  this  stage  that  bedsores  are  most  apt 
form.  The  limbs  and  back  should  be  daily  examined,  and  on  the  I 
indication  of  trophic  disturbance  the  patient  should  be  placed 
a  water-bed,  or  the  pressure  be  kept  from  any  reddened  spot 
pillows  or  cotton  wool.  The  latter,  charged  with  some  disinfectiC^ 
agent,  is  especially  useful  when  there  is  any  escape  of  urine.  Aft^^^^ 
the  inflammatory  stage  is  over,  tonics  are  usually  needed,  especialX^ 
iron  and  nux  vomica  or  strychnine ;  but  the  measures  likely  to  lessen  tt»^ 
tendency  to  further  thrombosis  must  be  continued,  and  the  state 
the  pulse,  heart,  urine,  &c.,  should  be  frequently  observed. 

The  variations  in  this  treatment  which  the  spi^cial  form  of  obstm 
tion  renders  necessary  are  not  great.     In  embolism  the  general  princ^' 
pies  of  treatment  are  also  in  the  main  the  same  as  in  thrombosi^v 
because  the  latter  process  is  always  associated  with  embolism,  d 
forming  not  only  on  the  distal  side  but  also  on  the  proximal  side 
the  obstruction  up  to  the  origin  of  the  first  large  bianch,  and  it  is  i 
portant  to  avoid  whatever  may  facilitate  the  extension  downwards 
this  secondary  clot.     Moreover,  it  is  important  in  embolism  at 
thrombosis  to  strengthen  and  steady  the  action  of  the  heart,  in 
to  lessen  the  risk  of  further  embolism.     This  is  more  likely  to  ocenr  i^ 
the  heart  acts  irregularly,  because  vegetations  tend  to  increase  dnrif^ 
the  feeble  action,  and  to  be  detached  when  it  becomes  excited.    Bot,  i^ 
syphilitic  diaiease,  although  treatment  is  powerless  to  undo  mischl^^ 
that  has  aiieady  oceurred,  it  may  prevent  its  increase  or  fresh  lesKKft^- 
Many  arteries  are  usually  affected ;  the  same  artery  may  be  diseased  ^^ 
separate  places,  and  it  is  of  the  utmost  importance  to  remove  tl»^^ 
disease.    Iodide  of  potassium  should  therefore  be  given  in  dos^'* 
of  seven  or  ten  grains  every  six  or  eight  hours,  or  fifteen- grain  dos^^ 
may  be  injected  into  the  rectum.      It  may  be  well  also  to  n^* 
in  some  mercury,   especially  if    the  symptoms  indicate  extensr^^ 
disease.     The  importance  of  prompt  treatment  canuot  be  too  strongly 
urged,  because  the  closure  of  another  artery  may  be  preven 
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or  Terj  early  symptoms,  due  to  commencing  thrombosie,  maj  certainly 
be  arrested.  But  it  is  not  well  to  give  iodide  in  larger  doses,*  or  to 
employ  it  in  other  forms  of  thrombosis,  because  it  has  a  distinct  ten- 
dency to  promote  coagulation,  as  its  value  in  aneurisms  testifies. 

When  treatment  fails  to  avert  further  thrombosis,  it  is  because  the 
arterial  walls  are  so  profoundly  changed  that  it  is  not  possible  for 
them  to  regain  a  normal  state.  Nor  is  it  well  to  continue  the  treat* 
ment  for  more  than  six  or  eight  weeks.  In  that  time  it  will  have 
achieved  its  objects :  persistent  symptoms  are  due  to  the  disease  of  the 
nerve-elements,  and  may  or  may  not  slowly  pass  away.  But  the 
treatment  should  be  renewed  for  three  weeks  every  six  months,  for 
at  least  three  or  four  years,  to  arrest  tbe  development  of  commencing 
disease,  probably  by  preventing  insusceptible  germs  from  becoming 
susceptible  and  injurious  organisms.f 

The  physical  rest  that  is  needed  must  vaiy  with  the  severity  of  the 
disease,  and  may  be  two  weeks  in  slight  cases,  and  four  or  six  weeks 
in  those  that  are  more  severe.  When  th^  stage  of  inflammatory 
disturbance  is  over,  and  the  process  of  repair  of  the  less  damaged 
structures  has  commenced,  nervine  tonics  may  be  g^ven,  such  as 
quinine,  strychnia,  bypopbospbite  of  soda,  and  otber  tonics  that  may 
be  indicated,  such  as  iron.  For  the  reasons  to  be  mentioned  presently, 
it  is  impossible  to  obtain  satisfactory  evidence  that  nervine  tonics  do 
good,  but  it  18  probable  that  they  have  some  influence  in  the  right 
direction. 

For  the  treatment  of  the  residual  symptoms  that  depend  on  the 
destruction  of  tissue,  little,  unfortunately,  can  be  done.  It  is  con- 
Tcuient  here  to  describe  the  general  treatment  of  hemiplegia,  since 
the  measures  suitable  to  that  which  is  produced  by  softening  are  the 
same  as  in  other  lesions.  Many  of  these  effects  lessen  after  a  time, 
with  and  without  treatment,  in  consequence  of  the  compensation 
effected  by  other  parts  of  the  brain.  In  hemiplegia,  for  instance, 
improvement  always  occurs  in  the  leg,  even  when  the  motor  path  to 
the  affected  side  is  completely  interrupted,  in  consequence  of  the  other 
hemisphere  gaining  that  power  over  the  limb  for  which  anatomical 
arrangements  always  exist.  The  indirect  symptoms  pass  away 
spontaneously. 

In  the  early  stage  of  hemiplegia,  gentle  rubbing  of  the  limbs  is  all 
the  local  treatment  admissible.  It  has  a  tendency  to  lessen  the 
rigidity,  and  may  be  continued  and  made  more  vigorous  when  the 
early  rigidity  has  passed  away  and  the  late  rigidity  has  set  in. 
Upward  rubbing  of  the  muscles  has  most  influence  in  lessening  the 
spasm.  The  influence  of  electricity  on  the  paralysis  is  very  small,  as 
may,  indeed,  be  anticipated  from  the  nature  of  the  palsy.     Late 

*  UnleM  Qnwise  penistence  bms  habituated  the  patient  to  it,  lo  that  it  no  longw 
•becks  tbe  syphilitic  lesions  wben  given  in  ordinary  doses,  to  which  tiie  organifOM 
if  the  disease  seem  to  get  accastomed.     (See  next  note.) 

t  flee  the  writer's  lectures  on  *  Syphilia  and  the  Nenrona  Sjrstem,'  London,  18ML 
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rigidity  in  tlie  flexon  ia  leBsened,  for  the  inoinent»  bj  fftmdiiatbii 
the  exteiiBorSy  and  repeated  applications  sometimei  seem  slightlj 
diminish  the  contraction.    If  there  is  some  power  of  Tolantary  mo? ■ 
ment,  the  stimulation  of  the  muscles  hj  any  form  of  electricitj 
followed  by  a  slight  temporary  iniprovement  in  power,  but  the 
provement  is  not  permanent,  and  it  is  doubtful  whether  any  iastii 
benefit  results  from  a  course  of  such  treatment.    In  any  case  it  is 
desirable  to  apply  electricity  to  the  limbs  during  the  first  six  weel 
after  the  onset.    The  stimulation  of  the  sensory  nenres  of  the  liml 
has  an  influence  on  the  brain,  as  the  arrest  of  a  commencing  epilept 
fit  by  such  means  clearly  shows,  and  the  early  application  of  di 
tricity  has  been  followed  immediately  by  a  fresh  attack  of  paralyi 
Any  influence  on  the  cerebral  disease,  of  the  voltaic  current  applied 
the  heart,  is  not  within  the  range  of  therapeutic  possibility.    The  t&Kx* 
dency  to  improvement  by  cerebral  compensation,  and  by  the  sponti^a- 
neous  disappearance  of  indirect  symptoms,  is  very  marked,  andmakoB  14 
difficult  to  estimate  the  actual  influence  of  treatment  that  is  employed^ 
especially  of  methods  that  extend  over  a  long  period,  and  thus  bawe 
time  on  their  side ;  moreover  it  renders  these  cases  a  tempting  field 
for  the  assumptions  of  the  ^iMm-therapeutist.    It  is  most  important^ 
when  there  is  evidence  of  destruction  of  the  motor  path,  that  tto 
friends  of  the  patient,  if  not  the  patient  himself,  should  be  msd* 
aware  of  the  hopelessness  of  a  search  after  a  ''cure,** on  the  onehisit 
and,  on  the  other,  of  the  slow  improvement  that  time  will  bring. 

In  addition  to  the  measures  just  mentioned  which  tend  to  kMi 
late  contractures,  mechanical  means  are  sometimes  necessary  for  ctiei 
in  which  it  becomes  extreme  in  degree.     The  hand  may  be  placed  os 
a  splint  for  a  few  hours  each  day ;  the  spasm  may  be  readily  otw* 
come,  so  as  to  apply  the  splint,  by  gentle  continued  extension,  aided 
in  severe  cases  by  the  immersion  of  the  limb  in  warm  water.    A  inall 
cylinder  maybe  placed  in  the  hand  within  the  flexed  fingers, or ib 
India-rubber  ball  to  which  a  tube  is  attached  may  be  introduced,  lad 
inflated  after  it  is  in  the  band.    When  the  paralysb  of  the  leg  ii  con- 
siderable, there  is  often  shortening  of  the  calf  muscles,  due  to  tke 
weight  of  the  foot,  which  brings  it  into  the  position  of  extension ttilM 
patient  lies.    This  is  a  serious  inconvenience,  because  it  may  pmes' 
the  patient  standing  and  walking  when  he  acquires  sufficient  moieidf 
power.     It  can  be  more  readily  prevented  than  cured.    The  fo 
should  be  carefully  kept  at  right  angles  to  the  leg  during  the  ei 
stage,  by  a  footboard,  or  by  a  sand-bag,  about  nine  inches  in  diame 
beneath  the  sole.    At  a  later  period  it  may  be  necessary  to  keqp 
foot  up  by  attaching  a  cord,  with  a  spring  inserted  in  it»  froD 
front  of  tho  boot  to  the  knee,  or  by  the  use  of  a  suitable  splint 
active  character  of  the  contracture  renders  tenotomy  nndesiraUr 

The  post-hemiplegic  athetoid  spasm  is  very  difficult  to  infloei 
treatment.  Electricity  fails,  as  a  rule,  to  lessen  it.  I  have,  f 
met  with  one  ease  in  which  the  spasm  presented  a  very  mark 
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pennanent  diminntion  daring  a  course  of  treatment  with  tbe  Toltaio 
current^  but  no  such  effect  was  produced  in  a  number  of  similar 
oases  in  which  I  employed  the  same  treatment,  and  I  am  therefore 
disposed  to  regard  the  improvement  as  a  coincidence  rather  than  as  a 
consequence.  The  inco-ordination  is  somewhat  lessened  bv  the  per- 
severing practice  of  hand  gymnastics — rhythmical  movements  of  the 
fingers  and  thumb.  A  set  of  "  dumb  piano  "  keys  is  convenient  for 
this  purpose.  These  are  made  for  exercising  the  fingers  of  pianists, 
and  are  so  constructed  that  the  resistance  of  the  keys  can  be  varied 
by  a  spring.  A  type-writer  is  useful  for  slighter  cases,  and  trains 
the  brain  as  well  as  the  hand.  Systematic  rubbing  has  also  a  trifling 
influence  on  this  as  on  other  forms  of  inco-ordinate  spasm. 

Softening  of  the  brain  is  the  most  common  cause  of  aphasia,  and 
the  question  often  arises  whether  any  special  treatment  should  be 
adopted  for  the  loss  of  speech.  So  far  as  concerns  general  therapeutic 
measures,  the  treatment  for  the  condition  of  the  brain  already  men- 
tioned is  ail  that  can  be  done ;  the  only  special  treatment  for  Uie  loss 
of  speech  is  educational.  The  question  only  arises  in  a  severe  case  of 
speech  defect;  slight  defects  pass  away  without  more  training  than 
ordinary  life  supplies.  But  if  there  is  destruction  of  the  speech  region, 
motor  and  sensory,  on  the  left  side  of  the  brain,  speech  is  recovered  by 
a  process  of  training  of  the  right  hemisphere  so  as  to  bring  the  right- 
sided  speech-processes  into  a  relation  to  the  will  similar  to  that  of  the 
processes  in  the  left  hemisphere.  The  readiness  with  which  this  can 
be  effected  varies  in  different  individuals.  In  some  it  occurs  speedily, 
in  others  it  never  oocurs,  and  all  treatment  fails  to  evoke  any 
power  of  voluntary  speech.  In  the  former,  systematic  training  hastens 
the  compensation.  Possibly  it  is  facilitated  by  the  use  of  the  left  hand 
for  working  and  other  objects.  The  precise  method  to  be  adopted 
must  depend  on  the  character  of  the  defect,  consisting  in  the  exer- 
cise of  the  speech-process  that  is  deficient.  If  there  is  word-deafness, 
simple  directions  must  be  uttered  to  the  patient,  and  gradually  varied 
and  made  more  complex ;  if  the  patient  has  a  difficulty  in  reviving 
word- images,  he  must  be  exercised  in  naming  objects ;  if  there  is  motor 
aphasia  without  word-deafness,  he  should  try  to  repeat  words  after 
another  person.  So  with  inability  to  read  and  to  write.  In  motor 
aphasia,  attempts  to  write  are  useless  until  the  patient  has  made  some 
progress  with  articulate  expression.  In  every  case  the  exercises  must 
begin  with  the  simplest  word-processes  of  each  kind,  and  these  should 
be  mastered  before  more  difficult  processes  are  attempted.  The 
practice  should  not  be  continued  long  enough  to  fatigue  the  brain, 
but  should  be  repeated  several  times  a  day.  Patience  and  persever- 
ance are  needed,  bat  will  meet  with  iheir  reward. 
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Coagalalion  of  blood  maj  occur  in  the  cerebral  siuuscB  and  yeina, 
and  may  cause  mechanical  congestion,  oddema,  capillary  hflBmorrhageSp 
and  sometimes  softening,  in  the  parts  from  which  the  blood  should  be 
convejed  by  the  occluded  vessel.  The  occurrence  is  usually  of  werj 
serious  significance,  on  account  not  only  of  its  effects,  but  also  of  the 
gravity  of  the  conditions  with  which  it  is  associated.  In  order  to 
understand  the  pathology  of  the  condition,  it  is  necessary  to  bear  in 
mind  the  chief  facts  regarding  the  Tenons  circulation  of  the  brain, 
already  described  at  p.  60. 

Oattsss. — Sinus-thrombosis  may  occur  (1)  from  tlie  state  of  the 
blood  and  circulation  generally ;  (2)  in  consequence  of  disease  adja- 
cent to  the  sinuses.  Haying  regard  to  the  local  process  itself,  the 
former  may  be  called  primary,  the  latter  $eeondary  thrombosis.  The 
secondary  thrombosis  is  more  than  twice  as  common  as  the  primary. 

1.  Primary  ihr<mhoii$  usually  occurs  in  association  with  general 
malnutrition  and  prostration,  and  hence  is  often  termed  **  marantic 
thrombosis/'*  It  occurs  at  all  ages,  but  most  frequently  in  childreut 
and  next  in  frequency  in  the  very  old.  In  children,  it  is  met  with  up 
to  fourteen  years  of  age,  but  the  chief  liability  is  during  the  first  six 
months  of  life,  and  the  chief  cause  is  severe  and  exhausting  diarrhoea. 
It  may,  however,  follow  almost  any  prostrating  malady,  luug  disease, 
long-continued  suppuration,  or  acute  specific  diseases.  In  adults,  it 
occurs  occasionally  during  the  last  stage  of  phthisis,  sometimes  from 
acute  diseases,  in  the  puerperal  state,  at  a  result  of  gout,  or  in  the 
course  of  cancer. 

These  causes  no  doubt  act  partly  by  weakening  the  heart  and  so 
retarding  the  circulation,  and  partly  by  rendering  the  blood  more 
prone  to  coagulate.  Diarrhoea  may  act  also  by  reducing  the  volume 
of  the  blood.  The  rigid  walls  of  a  sinus  cannot  contract  in  adapta- 
tion to  the  lessened  volume  of  the  blood,  and  hence  the  circulation  in  it 
must  be  unduly  retarded.  The  trabeculsa  that  cross  its  cavity  doubt- 
less also  facilitate  the  formation  of  a  clot,  and  so  also  does  the  irre- 
gular shape  of  the  cavity.  The  seat  of  primary  thrombosis  is  almost 
invariably  the  superior  longitudinal  sinus,  very  rarely  the  lateral,  but 
occasionally,  in  old  persons,  the  cavernous  sinus.  It  is  probable  that 
the  current  of  blood  in  the  superior  longitudinal  sinus  is  normally 
more  feeble  than  in  any  other  vessel  of  the  body.  The  veins  that  it 
receives,  open  into  it  in  a  forward  direction,  so  that  the  motion  of  the 
entering  blood  is  opposed  to  that  of  the  blood  in  the  sinus.  More- 
over, these  veins  ascend  to  the  sinus,  and  nowhere  else  in  the  body  do 
ascending  veins  receive  the  blood  of  ascending  arteries.    Destitute, 

*  The  term  maraimui  ii  carrently  used  in  a  more  reetricted  senie  than  U  implied 
in  thti  use  of  tha  adjective,  althongh  ihe  Utter  ii  jastified  by  the  original 
of  the  word. 
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ft«tr«fore»  of  the  influence  of  the  hjdrostatio  pressnre  to  potent  else- 
lierBp  the  blood  within  them  ia  only  influenced  bj  the  force  of  the 
exerted  through  the  capillariefl.  It  is,  therefore,  not  surprising 
thrombosis  should  readilj  occur  in  this  vessel,  when  the  circula- 
is  still  further  weakened  by  disease.  This  result  is  favoured  bj 
be  irregularity,  not  only  of  the  shape,  but  of  the  inner  surface  of  tbo 
inns,  which  is  such  that  a  layer  of  a  clot  is  sometimes  found  upon  it, 
Itliough  a  channel  remains  for  the  passage  of  the  blood. 

IX>e8  primary  thrombosis  ever  occur  in  the  veins  and  not  in  a 
inns?    There  is  some  pathological  evidence  that  it  does.    Young 
^ihildien  are  sometimes  seized  with  hemiplegia,  commencing  with 
onilateral  connilsions  that  are  prone  to  recur.    Sometimes  the  attack 
eomet  on  without  exciting  cause,  sometimes  under  the  same  condi- 
tions as  sinus-thrombosis.     The  lesion  which  causes  the  symptoms  is 
often  cortical,  and  its  ultimate  aspect  is  consistent  with  the  theory  that 
it  was  due  to  thrombosis  in  one  of  the  veins  of  the  convexity.    Very 
nmilar  symptoms  in  the  course  of  tubercular  meningitis  have  been 
proved  to  be  due  to  thrombosis  in  a  vein,  and  the  same  process  has 
been  met  with  in  the  subjects  of  phthisis  without  inflammation  or 
TisiUe  tubercle. 

S.  Secondary  {hromhoti$  is  the  result  of  disease  adjaoent  to  a  sinus. 
Tha  most  common  cause  is  caries  of  the  bone,  and  especially  disease 
of  the  internal  ear.  Other  causes  are  injury  to  the  bone  (especially 
vhsQ  attended  with  inflammation  of  the  diploS),  meningitis,  espe- 
osllj  tubercular,  compression  of  a  sinus  by  a  tumour  or  foreign 
Wj,and  suppurative  diseases  outside  the  skull,  erysipelas,  carbuncle 
<rfboe  or  neck,  malignant  ulceration,  and  even,  it  is  said,  suppurating 
of  the  scalp  (TonnelQ.  This  form  occurs  with  nearly  the 
frequency  throughout  life,  except  that  it  is  rare  in  the  very 
J^Mog  and  in  Uie  very  old. 

The  mechanism  by  which  local  disease  acts  is  probably  threefold. 
Knti  the  inflammation  may  extend  to  the  wall  of  the  sinus,  and 
the  iuflamed  wall  may  cause  coagulation  of  the  blood  within  it. 
Bmadlj,  a  clot  may  extend  along  a  vein  that  passes  from  the 
mt  of  the  disease  to  the  sinus.  Almost  every  sinus  receives 
^visafiom  the  exterior  of  the  skull  (see  p.  67),  many  of  them  also 
^^tho  diploe,  while  the  superior  petrosal  and  lateral  sinus  receive 
"l^  from  the  internal  ear.  The  third  mechanism  is  the  simple 
^^Pmnon  of  a  sinus,  but  this  is  very  rare.  The  first  and  second 
^  common,  and  it  is  often  difficult  to  say  which  has  been  effective 
^^gifsn  case.  There  is  sometimes  distinct  evidence  of  inflainma- 
^  of  the  wall  of  the  sinus,  and  meningitis  frequently  co-exists. 
Bat  ia  other  cases  the  wall  of  the  sinus  is  healthy,  and  the  clot  has 
fPF^v^tly  extended  into  it  by  prolongation.  Even  when  there  is 
'^mmatioD  of  the  wall,  this  may  be*  in  some  aises,  secondary  to 
the  formation  of  the  clot  Hence  it  is  not  desiiuble  to  call  the  whole 
if  this  group  ^'phlebitic  thrombosis.''    The  sinus  affected  is  always 
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that  neuPMt  to  tlie  local  disease,  and,  m  ear  diseaie  ia  the  most 
common  canse,  the  meet  common  aeat  of  thrombosis  is  the  superior 
petrosal  or  lateral  sinns.  The  superior  longitudinal  sinus  is  very 
rarely  the  seat  of  a  seoondarj  thrombus.  In  tubercular  meningitis 
and  phthisis  the  clot  may  be  limited  to  a  Tein« 

Pathological  Ajtatoxt. — The  affected  sinus  is  usually  filled  with 
a  clot  adherent  to  the  walls,  the  more  firmly  the  older  it  is.  A  recent 
clot  is  dark  red  and  soft,  but  after  a  few  days  becomes  paler,  granu* 
lar,  and  friable.  It  is  usually  laminated.  Sometimes  the  clot  does 
not  entirely  fill  the  sinus.  When  due  to  adjacent  caries,  it  is  usually 
softened  and  puriform  in  aspect,  and  often  contuns  pathogenic 
organisms.  The  clot  may  be  limited  to  one  part  of  the  sinus,  or  may 
extend  through  its  whole  length,  and  even  beyond  it,  into  the  tribu- 
tary veins,  or  into  another  sinus,  and  even  (in  the  case  of  the  lateral 
sinus)  into  the  commencement  of  the  internal  jugular  vein.  The  wall 
of  the  sinus  is  rarely  inflamed  in  marantic  thrombosis,  but  often 
when  the  condition  is  due  to  the  extension  of  adjacent  inflammation 
of  septic  character.  Meningitis  is  common  under  the  same  circum- 
stances. The  Teins  from  which  the  sinus  receires  its  blood  are 
always  greatly  distended,  and  the  coagulation  may  have  spread  into 
one  or  more.  The  mechanical  obstruction  to  the  return  of  the  blood 
causes  intense  congestion  and  cedema  in  the  part  from  which  the 
tributary  ressels  come.  Capillaries  often  give  way,  especially  in  the 
grey  substance,  so  that  this  is  crammed  with  minute  points  of  hsamor- 
rhage.  This  is  most  marked  when  and  where  the  clot  has  extended 
into  the  tributary  veins.  If  the  clot  is  limited  to  a  sinus,  some  blood 
can  pass  from  the  veins  by  other  channels ;  but  if  a  vein  is  plugged* 
the  circulation  in  the  part  is  arrested.  The  result  of  the  csdema  and 
hsamorrhage  is  to  cause  softening,  often  limited  to  miuute  foci,  but 
sometimes  diffuse,  so  that  a  mulberry-coloured  pulp  results.  Very 
rarely  there  is  meningeal  hsBmorrhage.  If  the  patient  recovers,  the 
destruction  of  tissue  is  rarely  so  great  as  in  arterial  obstruction,  and 
the  affected  part  of  the  cortex  ultimately  presents  atrophy  and 
induration  of  the  convolutions.  When  the  clot  softens,  foci  of 
inflammation  may  often  be  found  in  the  lungs,  sometimes  purulent, 
constituting  secondary  septic  abscesses.  They  are  present  in  about 
half  of  the  cases  of  secondary  (septic)  thrombosis. 

Symptoms. — The  symptoms  vary  much,  and  are  often  masked  by 
those  of  the  condition  that  gives  rise  to  the  thromliosis  or  results 
from  it, — the  cerebral  anssmia  in  primary  thrombosis,  the  adjacent 
disease  or  the  meningitis  it  excites  in  the  secondary  form.  The 
symptoms  directly  due  to  the  thrombosis  are  of  two  kinds, — those 
produced  by  the  interference  with  the  functions  of  that  part  of  the 
brain  in  which  the  circulation  is  obstructed,  and  those  due  to  the 
disturbed  circulation  outside  the  skull  in  the  parts  from  which  vdns 
Vass  through  the  bone  to  the  internal  siftus.    The  former  symptoms 


8INUS-THB0MB0SIS.  453 

;veHitle  in  themaelTes  that  is  duuraeteristio ;  and  tbe  latter,  although 
^liajracteristic,  are  comparatiyely  rare. 

Symptoms  of  Thrombo8i$  </  Special  8inu$e$  i  Superior  Long^iudinoL'^ 

Sxternal  OBdema  aod  distension  of  veins  maj  be  present  on  the  sides 

of  tbe  head  and  forehead.    There  may  be  epistaxis  from  the  veins  of 

tlie  nose,  which  commnnicate  with  the  anterior  extremity  of  the  sinus. 

In  yonng  children,  the  fontanelle  may  become  prominent,  in  striking 

Gontrast  to  its  previous  depression  if  there  had  been  collapse  from  diar- 

vhcBa.    Cerebral  symptoms  are  chiefly  general — apathy,  somnolence, 

aiid  ooma ;  vomiting  and  convulsions,  usually  general,  but  sometimes 

locsl ;  rigidity  of  tbe  neck,  and  sometimes  of  the  muscles  of  the  back. 

In  sdults,  convulsions  are  less  common  tban  delirium,  quiet  or  active. 

There  is  usually  headache.     In  both  children  and  adults  there  may 

W  itrabismus,  tremor  of  tongue  or  limbs,  rigidity  of  all  the  limbs,  or 

of  tlie  arms  only  or  the  legs.    Unilateral  symptoms  are  usually  due 

te  the  extension  of  the  thrombus  into  veins  over  one  bemisphere,  and 

Aeo  there  may  be  unilateral  convulsions,  often  beginning  locally,  and 

loss  of  power  on  one  side,  sometimes  limited  in  extent.     Thus,  in  a 

ii^an  in  the  last  stage  of  phthisis,  the  superior  longitudinal  sinus  con- 

^hied  an  old,  granular,  partly  discoloured  dot,  wbicb  did  not  quite 

^  it,  and  a  more  recent  clot  bad  extended  into  tbe  veins  over  tbe 

'^t  frontal  lobe,  which  was  intensely  congested   with  aipillary 

Wnorrhages.    The  symptoms  were  mental  dulness  for  a  day  or  two, 

*^  then  repeated  convulsions,  each  beginning  in  the  left  arm,  and 

l^^elviiig  the  whole  of  the  left  side,  then  ceasing  on  tbe  left  side  and 

^iiTolfing  the  r^bt.     They  recurred  everj  ten  minutes  until  death  two 

I^Hin  later.    Such  symptoms,  if  initial,  suggest  that  tbe  thrombus 

^^cgao  in  the  vein. 

CavermouM  8inu$. — There  is  usually  some  oedema  about  tbe  eyelids 
*>UI  temples,  and  enlargement  of  the  veins  about  tbe  orbit,  in  couse- 
ViQiiee  of  the  eommunication  of  the  o[>htbalmic  and  facial  veins. 
^We  may  be  distension  of  the  retinal  veins,  usually  transient,  and 
flight  csdema  of  the  optic  papilla.  Tbe  eyeball  may  be  prominent 
^i^^c^ihe  distension  of  the  orbital  vessels.  Headache  is  common,  but 
^lulsleral  limb  symptoms  are  rare.  Sometimes  there  is  paralvsis  of 
^  nerves  to  the  orbit  which  run  in  the  wall  of  the  sinus,  including 
^  first  division  of  the  fifth.  Bilateral  symptoms  have  resulted  from 
^^^fombosis  of  both  sinuses.  Neuro-paraiytic  ophthalmia  has  been 
*tefved  (Lebert). 

feliroeal  Sinneee, — It  is  doubtful  whether  distinctive  symptoms 
^^^^  thrombosis  of  either  of  the  petrosal  sinuses. 

ImUral  8mtu. — There  may  be  distension  of  veins  and  oedema  over 
^  mastoid  process,  and  tbe  cause  of  tbe  thrombosis,  ear  disease,  is 
^^QiUy  obtrusive.  The  cerebral  symptoms  are  not  distinctive,  since 
^J  resemble  those  of  local  meningitis. 

Sfrnpioms  due  to  (As  Nature  of  the  Thrombosis.  —  In  primary 
^anutie  thrombosis  the  symptoms  vary  in  their  accentuation.     In 
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adults,  the  sjmptoiiis  of  a  cerebral  lesion  of  aoine  kind  are  asoilly 
di&tinct ;  the  significance  of  the  somnolence  and  coma,  of  the  delirium 
and  headache^  or  of  the  motor  SYmptoms,  is  unmistakable.  But  in 
joung  children,  the  simple  exhaustion  from  the  diarrhoaa  is  often 
attended  bj  somnolence  and  inertia  hardly  less  seTcre  than  that  wbich 
attends  the  occlusion  of  the  sious.  Epistaxis,  oedeaia  of  the  scalp, or 
retraction  of  the  head,  under  such  circumstances,  should  alwaji 
attract  attention,  'ilie  temperature  is  normal,  or  raised  only  one  or 
two  degrees. 

Secondary. — Tbe  ublebitic  form  is  nsoally  due  to  ear  diseaie,  lo^ 
the  sinuses  most  often  occluded  are  those  near  the  ear:  the  blood  ii 
able  to  escape  bj  other  channels ;  tbe  damage  to  the  brain  is  thei»> 
fore  slighter,  and  the  direct  symptoms  are  less  obtrusive  tlum  in 
thromljosis  of  the  superior  longitudinal  sinus.  Indeed,  the  cerebral 
symptoms  that  occur  are  due  rather  to  the  meningitis  which  luoallj 
coincides  than  to  the  closure  of  the  sinus.  The  clot  that  fonni  ii 
usually  septic,  and  breaks  down  quickly  into  purulent  infective 
material;  hence  the  symptoms  of  septicemia  are  often  more  pronouoced 
than  are  those  of  intra-cranial  disease.  In  some  cases  the  local  17D* 
ptoms  hare  been  so  slight  that  tbe  occurrence  of  a  morbid  procesi  vtf 
not  suspected  until  the  signs  of  secondary  pulmonary  abscesses  were 
found.  More  frequently  the  septicsemic  symptoms  are  of  considenble 
severity, — rigors,  remitting  or  intermitting  pyrexia,  and  a  typboid 
aspect.  Gradually,  cerebral  symptoms  become  more  promineot; 
there  is  headache,  sometimes  local.  The  patient  becomes  dnH 
somnolent,  and  comatose ;  or,  on  the  other  band,  there  msj  be 
deliiium,  quiet  or  yiolent.  Motor  symptoms  may  consist  in  wed 
paralyses,  disordered  sensation,  convulsions,  or  rigidity,  due  dueflj 
to  the  meningitis.  Their  significance  depends  on  their  associfttioo 
with  septic  symptoms,  or  with  the  subcutaneous  oedema  already  de> 
scribed.  When  the  secondary  thrombosis  affects  other  sinosei,  (be 
special  local  symptoms  already  described  may  be  more  pronounced. 

The  onset  of  the  symptoms  is  sometimes  sudden,  but  more  ofta 
insidious.  Their  duration  varies  from  a  few  days  to  a  fbrtnigbt 
Coma  usually  precedes  death.  Occasionally  severe  convulnoai  ibmJ 
exhaust  the  patient  in  a  few  hours.  Beooverj  is  extremely  r^f 
when  the  external  symptoms  leave  no  doubt  of  the  accuracy  of  tbe 
diagnosis,*  but  it  sometimes  occurs  in  marantic  cases.  It  is  probable 
that  the  clot  may  be  absorbed  and  circulation  re-established ;  but  » 
the  thrombus  has  extended  into  a  vein,  permanent  damage  to  tbe 
cortex  may  result. 

DiAONOBis. — In  marantic  thrombosis  in  tho  adult  the  oconrreDeeef 

*  An  instance  of  recovery  with  some  pennsnent  damage  to  the  left  heaiif|ibat" 
recorded  by  Voornum  (•  Deut.  med.  Wochcnicbrift,'  1882,  No.  86)  In  a  ehW  *• 
months  old,  in  whom  the  ■ymptoms  were  tremor  of  tongoe  and  right  liBbe»rigiW 
of  neck,  opisthotonos,  with  distension  of  the  left  temporal  vein^  and  «diBS^  ^ 

■calp. 
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eerebral  sjmptomB  maj  lead  to  a  suspicion  of  the  condition  if  the 
patient  has  no  heart  disease  and  has  not  reached  the  de^eneratiye 
period  of  life,  bat  the  diagnosis  is  only  certain  when  there  is  external 
QBdema  or  distension  of  reins.  In  an  old  person,  without  these  sym« 
ptoms,  the  cerebral  disturbance  is  more  likely  to  be  due  to  thrombosis 
in  an  artery  than  in  a  vein.  In  young  children,  somnolence,  coma,  and 
Bran  general  con? ulsions  may  be  due  merely  to  cerebral  an»mia  (in 
die  state  termed  **  hydrocephaloid  "),  but  if  these  symptoms  continue 
iftor  the  diarrhoea  has  ceased  and  the  collapse  is  sUghter,  thrombosis 
is  probable ;  the  occurrence  of  local  brain  symptoms  ^creases  very 
mueh  the  degree  of  probability,  and  the  addition  of  the  external  sym- 
ptoms renders  the  diagnosis  certain.  In  phlebitic  thrombosis  the 
iiagnostic  difficulties  are  much  greater.  The  cerebral  symptoms  are 
ine  to  and  suggest  meningitis  rather  than  thrombosis,  and  the  indi- 
cations of  the  latter  are  chiefly  those  of  septtcsemia  (due  to  the  soften- 
ing of  the  clot)  and  especially  the  external  oedema. 

Peoovosis. — ^Tbis  is  extremely  grave  in  all  cases.  Fhlebitio 
thrombosis  with  septicoeniia  is  probably  always  fatal.  Marantic 
thrombosis  is  occasionally  suryived  in  children,  but  scarcely  ever  in 
idolts,  in  whom  it  usually  supervenes  on  a  disease  that  is  itself  in- 
compatible with  the  long  continuance  of  life.  If  a  patient  recovers, 
the  general  symptoms  pass  away,  but  local  symptoms  may  persist,  and 
th«re  may  be  some  impairment  of  intellect.  Possibly  some  cases  of 
•o-cmlled  atrophy  of  the  brain,  that  supervene  on  an  acute  illness  in 
childhood,  have  this  origin. 

Tbbatuvt. — ^In  cases  of  primary  thrombosis  the  most  importsnt 
dements  in  treatment  are  to  arrest  the  cause  of  the  prostration,  and 
to  maintain  and  increase  the  strength  of  the  circulation  by  stimulants 
ind  tonics  such  as  bark.  The  [)08ture  should  be  that  which  will  aid 
the  ilow  of  blood  in  the  special  sinus  affected — if  it  is  the  superior 
kmgitadinal,  for  instance,  flexion  of  the  neck  should  be  carefully 
avoided.    No  depleting  measures  are  permissible. 

Ib  secondary  thrombosis,  treatment  usually  fails  to  exert  any  influ* 
cnee  on  the  disease.  Free  exit  for  all  discharges  from  any  wound  must 
be  secured.  For  the  septicsemic  form,  quinine  and  salicylate  of  soda 
have  been  reoommended.  I  think  that  full  doses  of  tincture  of  the 
petehloride  of  iron  more  frequently  produce  a  distinct  effect  upon  this 
condition  than  any  other  drug,  but  it  may  be  doubted  whether  recovery 
ever  results  from  the  use  of  internal  reme<lio8  only.  Surgical  measures 
have,  moreover,  been  successfully  employed,  even  in  cases  ilue  to  ear 
dismsf)  Ballanoe  has  opened  the  sinus  after  (double)  11  ^^a tare  of  the 
jugular  vein,  and  has  cleared  out  the  thrombus  with  a  satisfactory 
i\U  and  without  extension  to  the  opposite  sinus.*    Sulzcr  has  done 


*  M!sac»  vt«tct  that  the  left  sinus  opi  dh  into  tlic  htrHi^ht  sinoi,  and  the  righU 
lato  tha  lMigl»«diiial  ilnat  (Ballance,  *  Lancet,'  1890,  vol.  i). 
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the  same,  indading  tbe  removal  of  neeroaed  dam  mater  oferthoaiiia^ 
outside  which  was  a  collectioji  of  paa.^ 
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(IxvAjniL^  Hsxiplsoia). 

Hemiplegia  of  sadden  onset  is  not  ancommon  in  children,  especially 
in  young  children.f  There  is  considerable  difference  of  opinion  as  to 
the  exact  pathological  condition  on  which  it  nsuallj  depends,  and  it 
is  probable  tbat  the  cause  is  not  alwa js  the  same.  Hence  it  is  con- 
venient to  give  a  brief  account  of  tbe  coudition  as  a  clinical  yarietj  of 
disease.  It  is  probably  not  a  distinct  pathological  variety.  Many  of 
tbe  cases  are  examples  of  one  or  other  of  the  forms  of  disease  already 
described.  In  almost  all  cases  there  is  paralysis— -hemiplegia.  Some- 
times, perhaps,  a  lesion  occurs  and  causes  no  local  symptom,  but  such 
cases  can  scarcely  be  recognised.  Very  rarely  there  is  general  loss  of 
power,  but  it  is  probable  that  in  such  cases  both  bemispheres  are 
diseased :  there  is  double  hemiplegia. 

It  is  to  be  understood  that  only  the  cases  in  wbich  the  onset  is 
acute  or  sudden  are  now  considered.  Hemiplegia  of  chronic  onset  is 
generally  due  to  a  cerebral  tumour.  Another  class  of  cases  which 
must  be  excluded  are  those  in  which  the  paralysis  dates  from  birth, 
and  is  due  to  injury  received  during  the  process  of  birth.  These 
cases  have  been  considered  in  the  section  on  meningeal  hsemor- 
rha^e. 

The  following  account  of  the  acquired  palsy  is  based  on  an  extensive 
and  consecutive  series  of  cases  that  have  come  under  my  observation. 

Acute  cerebral  palsy  with  a  distinct  onset  during  infancy  or  childhood 
is  rather  more  common  in  females  than  in  males,  the  proportion  being 
about  five  to  four.  In  three  fifths  of  the  cases  the  onset  was  during 
the  first  two  years  of  life,  three  quarters  during  the  first  three  years, 
and  seven  eighths  during  the  first  five  years.  It  seems  to  be  equally 
common  in  the  first  and  second  year  of  life.  Males  preponderate 
dm-ing  the  first  year,  and  females  after  the  first  year. 

In  the  majority  of  the  cases  the  disease  is  not  distinctly  secondary 
to  any  morbid  influence ;  it  was  apparently  primary  in  five  of  the 
eight  cases.  In  some  of  these  the  onset  was  during  hot  weather,  and 
in  a  few  there  had  been  distinct  exposure  to  the  sun,  but  the  relation 
to  season  was  not  investigated  in  a  sufficiently  large  number  to  justify 
any  conclusion.    We  must  remember  that»  by  mere  ooincidence,  nearly 

•  '  Wien.  kUn.  Wocheniob.,*  1800. 

t  The  condition  has  been  carefully  etndied  by  Strflmpell,  and  vtliiable  vaalywm 
of  canes  have  been  published  since  the  first  edition  of  thie  work  appeared  by  Osier 
('  The  Cerebral  Palsies  of  Children,'  1889)  and  Sachs  (see  reference  on  p.  413,  and  in 
•Die  Himlahmungen  der  Kinder,**  'Volkmann's  Samml.  Kl.  Tortrftge,'  1892). 
If  ost  of  the  facts  ascertained  by  them  arc^  howerer,  embraoed  in  tbe  briefer  aooonnt 
which  foUowa. 
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i  third  of  the  caaet  nay  be  expected  to  ocoor  danug  the  time'ot  the 
remr  when  hot  weather  is  ooeaeionallj  met  with.  The  onset  some- 
imet  occurs  within  a  few  days  of  a  severe  fall,  especiallj  during  the 
irst  two  jears  of  life.  It  maj  also  be  secondaij  to  pneumonia  and  to 
lerere  diarrhoea,  chiefly  in  early  infancy. 

Of  other  diseases  to  which  the  condition  was  distinctly  secondary, 
kwo  acute  specific  diseases  take  the  first  place — scarlet  fever  and 
Bieaslea.  In  almost  all,  the  onset  was  during  the  decline  of  the 
leute  specific  disease^  or  within  a  fortnight  of  its  termination.  In 
lome  of  the  cases  after  scarlet  fever,  dropsy  was  present  at  the  time 
(tf  the  onset;  in  others  there  was  no  dropsy.  The  cases  after 
icarlet  fever  occur  chiefly  between  two  and  five  years  of  age ;  those 
ifter  measles  between  one  and  four.  The  malady  may  also  come  on 
during  severe  and  prolonged  whooping-cough  or  bronchitis,  and  in 
later  childhood  during  the  course  of  "  gasiric  fever.''  It  very  rarely 
Domes  on  during  rheumatic  fever,  but  I  have  known  it  to  follow 
BBumps. 

The  onset  was  attended  by  severe  convulsions  in  more  than  half  the 
oases;  in  some  the  convulsions  recurred  at  short  intervals  during 
wreral  hours,  and  at  the  end  of  that  time  the  child  was  found  paralysed. 
In  other  cases,  several  distinct  attacks  of  convulsion  were  separated  by 
houns  or  dsys,  and  the  hemiplegia  was  only  found  after  two  or  three 
had  occurred,  or  when  the  series  was  over.  The  initial  convulsions 
aie  generally  one-sided,  affecting  the  limbs  afterwards  paralysed,  and 
the  later  fits  have  almost  always  this  distribution ;  sometimes  the 
initial  fits  are  generaL  In  some  cases  the  hemiplegia  comes  on  with- 
ovi  any  convulsion.  In  most  instances,  whether  there  are  convulsions 
or  not»  the  onset  is  attended  by  severe  cerebral  symptoms,  and  the 
ehild  often  lies  unconscious  for  several  days.  Sometimes  there  is 
fever  and  vomiting.  In  older  children  there  may  be  some  pain  in  the 
head«  but  this  symptom,  on  the  whole,  is  not  prominent.  In  the  cases 
that  are  secondary  to  some  acute  disease,  attended  with  general  pros- 
tntion,  or  in  which  such  prostration  follows  general  convulsions,  the 
hemiplegia  may  not  be  discovered  for  some  days  or  weeks  after  the 
QSieei.  If  the  paralysis  is  on  the  right  side,  it  may  be  accompanied 
bj  distinct  aphasia  in  those  children  who  have  already  acquired  the 
power  of  speech.  The  aphasia  passes  away  completely  in  the  course 
of  a  few  weeks ;  rarely  it  lasts  for  a  month  or  two. 

The  further  course  of  the  symptoms,  and  the  persistent  condition, 
vary  in  different  cases.  In  most  of  them  a  considerable  degree  of 
hemiplegia  remains,  but  it  is  probable  that  in  some  instances  a  cere- 
bral leaioii  of  the  same  character  is  so  placed  as  to  cause  no  persistent 
•jmptoma,  and  there  nay  then  be  no  indication  of  its  existence.  I 
mmember,  many  years  ago,  finding  a  large  cavity,  the  size  of  a  hen*8 
(gg,  in  the  posterior  part  of  the  left  parietal  lobe,  in  a  man  in  whom 
no  cerebral  lesion  was  even  suspected.  With  the  exception  of  the 
halt^Tisioa  eentx%  in  the  posterior  extremity  of  the  hemisphere,  it  is 
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probable  that  a  lesion  in  early  life  causes  lasting  sjmptoms  onlj  wh 
it  invoWes  the  motor  path  or  motor  cortex. 

The  residual  hemiplegia  affects  the  right  or  left  side  with  aboa 
equal  frequency.     In  some  cases  the  amount  of  the  persistent  pala^^ 
is  Blight.     If  at  first  incomplete,  it  soon  passes  awaj  from  some 
of  the  side,  the  arm  or  the  leg.     More  often  it  is  at  first  oomplet 
and  continues  so  for  a  few  months,  and  then  power  slowly  returns  i 
some  parts,  especially  the  face  and  arm,  in  consequenoe  of  the  co 
pensation  by  the  other  hemisphere.    Yery  rarely  the  paralysis 
been  bilateral  from  the  first,  and  both  sides  have  remained  paral 
Tliis  is  doubtless  the  result  of  a  bilateral  lesion,  as  one  recorded 
proves;*  compensation  is  then  impossible,  and  the  palsy  re 
absolute  in  the  legs  as  well  as  in  the  arms. 

The  ultimate  condition  of  these  cases  necessarily  depends  on 
severity  of  the  symptoms.    In  a  large  number   the  arm  remai 
considerably  paralysed.    Some  power  is  recorered  in  the  shoulder  ai 


elbow,  and  a  little  in  the  hand,  and  as  movement  returns  contracta 
comes  on.    In  the  vast  majority  the  limb  becomes  the  seat  of  mobi 
spasm  (athetosis,  post-hemiplegic  chorea),  of  which  these  cases  p 
sent  the  most  typical  examples.f    There  is  varying  flexor  and 
spasm  at  the  several  joints,  the  variations  being  greatest  in  the  han 
in  which  there  are  often  spontaneous  movements,  quick  or  slow,  w 
Toluntarv  movement  is  disordered  and  ataxic    The  condition  is  th 
described  at  p.  85.    The  subluxation  of  the  middle  joint  of 
fingers,  in  consequence  of  the  spasm  in  the  interosseal  muscles, 
generally  conspicuous.     The  active  changing  spasm  is  proportioned 
the  amount  of  voluntary  power ;  when  this  is  slight  there  is  mu 
fixed  spasm,  by  which  the  wrist-joint  is  otten  strongly  flexed.    T 
spasm  in  the  upper  part  of  the  arm  may  be  considerable,  and 
keep  the  limb  rigid,  generally  in  extension.     A  strong  effort  with  t 
affected  hand  causes  a  corresponding  movement  in  the  other  haia 
and  vice  versa.    In  some  cases  recovery  is  so  great  that  only  a  slig'S^^ 
amount  of  inco-ordination  remains,   and  occasionally  even  this 
absent.     The  paralysed  arm  is  shorter  than  the  other  in  most  of  t 
severe  cases,  and  all  the  bones,  even  the  scapula,  present  a  diminutic:^^ 
in  size.     The  muscles  may  also  be  small,  but  are  occasionally  hyp^^^' 
trophied  from  the  effect  of  their  continuous  over-action.    The  L^^ 
always  regains  considerable  power,  and  the  patient  can  walk  wither '^^^ 
difficulty,  althou<:^h  the  growth  of  the  limb  may  be  so  hiudered  as    '^ 
cause  a  limp.     The  knee-jerk  is  excessive,  and  a  clonus  can  sometinv-  ^^ 
be  obtained.     Spa^^m  is  generally  slight,  but  often  causes  BometaUp^*^ 
equinus,  or  equino-varus,  always  to  be  overcome  by  gentle 
the  toes  are  sometimes  over-extended  in  the  act  of  walking.     In 

•  Heabner  (see  p.  461  note). 

t  On  Hccouut  of  the  freciuency  of  this  symptom  ths  cases  have  been  teni»^ 
**  cerebral  spastic  paralysis,"  but  the  designation  is  too  wide  in  its  mmninf  la  ^ 
▼ery  appropriate. 
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face  the  residual  weakness  is  trifling,  but  often  there  is  distinct  oyer- 
action  of  the  muscles  on  the  affected  side.  This  is  seen  best  in  the 
act  of  smiling,  in  which  a  slight  movement  occurs  earlier,  and  is  at  first 
more  marked,  than  on  the  other  side,  although  a  strong  movement 
maj  be  distinctly  slighter. 

Ab  a  rule,  sensation  is  pertectlj  normal  on  the  paralysed  side.  It 
is  probably  impaired  in  some  cases  during  the  early  stage,  but  recovery 
18  constant,  so  constant  that  it  can  only  be  by  the  compensation  effected 
by  the  other  hemisphere.  In  the  only  case  I  have  seen  in  which  there 
was  any  loss  of  sensation  some  years  after  the  onset,  the  loss  was 
clearly  functional,  hysterical  hemianeesthesia ;  a  week  later  it  had  dis- 
appeared, and  existed  on  the  opposite  side.  Mental  defect  is  very 
common,  and  presents  every  conceivable  degree,  from  a  slight  amount 
of  hysteria  to  pronounced  iodicy.  One  of  the  most  severe  cases  of 
hysteria  that  I  have  seen  was  in  a  girl,  the  subject  of  old  infantile 
hemiplegia.  Another  frequent  symptom  is  convulsion,  recurring,  and 
resembling  idiopathic  epilepsy  in  its  course,  although  not  in  its  origin. 
Such  recurring  fits  are  met  with  in  at  least  two  thirds  of  the  caces. 
Sometimes  they  continue  from  the  onset;  sometimes  an  interval  of 
years  may  elapse  before  the  fits  begin,  and  occasionally  the  hemiph^gia 
occurs  in  infancy,  and  the  convulsive  attacks  are  only  added  when  the 
age  of  puberty  is  reached.  These  cases  will  be  again  considered  in  the 
chapter  on  "  Epilepsy.**  The  convulsions  are  almost  always  one-sided, 
affecting  only  the  paralysed  limbs,  and  often  begin  locally  after  the 
fashion  of  **  cortical  epilepsy."  It  is,  however,  a  siguificant  fact,  in- 
dicating how  profound  is  the  influence  of  the  repeated  discharges  on 
the  brain,  that  the  fits  may  ultimately  be  preceded  by  an  aura  identi- 
cal with  some  one  of  the  most  common  warnings  of  idiopathic  epilepsy, 
and  that  minor  attacks  may  be  developed  which  consist  only  of  loss 
of  consciousness. 

FiLTHOLOQT. — ^Very  few  observations  have  been  made  on  the  condi- 
tion  of  the  brain  in  these  cases,  and  those  are  chiefly  on  cases  long 
after  the  onset.  The  conditions  found  have  varied,  and  are  susceptible 
of  different  explanations.  In  some,  a  cavity  has  been  found  in  the 
central  region  of  the  hemisphere,  involving  the  central  ganglia,  and 
sometimes  extending  as  far  as  the  cortex  of  the  motor  region.  If 
there  is  an  opening  on  the  surface  of  the  brain  the  condition  has  been 
distinguished  by  a  special  name,  "  porencephalia."^  The  actual  cavity 
may  be  very  large,  or  may  be  small,  and  may  appear  as  if  cicatricial 
contraction  had  drawn  the  walls  together.  On  the  other  hand,  there 
is  sometimes  no  cavity  or  evidence  of  extensive  destruction  of  tissue, 
but  some  convolutions  are  small  and  indurated.    In  most  cases  the 

*  It  it  carioiu  that  in  aome  cases  of  sach  cavity  there  has  been  a  defect  in  the 
bone  correiipoDditig  to  the  hole  in  the  bnin.  The  origin  of  rach  defect  in  skaU 
and  brain  ii  not  known,  but  it  is  improbable  that  the  condition  belongs  to  the 
BOW  under  consiiierution. 
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vrhdle  of  the  liemispbere  in  which  the  lesion  is  found  is  smaller  tbsa 
the  other;  the  diminution  in  size  maj  involve  all  parts  of  the  cortex* 
and  its  substance  is  firmer  than  normal,  and  contains  more  connectiTe 
tissue.^  The  condition  has  been  termed  "  diffuse  lobar  sclerosis, "t 
or ''chronic  encephalitis."^  Occasionallj  such  a  diminution  in  size 
of  the  whole  hemisphere  is  the  only  visible  disease ;  the  atrophy  is*  «*f 
however,  generally  more  marked  in  one  part  than  in  another.  In  the  ^^e 
former  case  it  is  possible  that  there  has  been  a  primary  lesion  in  one  ^^^ 
part  of  the  cortex,  and  the  wasting  elsewhere  bas  been  secondary,  «■  "i 

although  the  two  can  scarcely  be  distinguished  after  the  lapse  of  '^f 

years.     We  are  only  considering  now  the  cases  in  which  there  was  a  ^^ 

sudden  onset,  and  it  is  scarcely  conceivable  that  any  disease,  affect-  — 

ing  primarily  in  such  a  manner  all  parts  of  a  hemisphere,  can  have 
come  on  suddenly,  or  that  actually  sudden  palsy  should  be  the  mani- 
festation of  a  chronic  process.  It  seems  more  probable  that,  in  soch 
cases,  the  diffuse  change  is  really  a  secondary  atrophy. 

Two  kinds  of  lesion  have  been  assumed,  in  current  theory,  as  the 
cause  of  these  acute  symptoms.  According  to  the  one,  the  primary 
lesion  is,  in  most  cases,  vascular  occlusion ;  according  to  the  other, 
which  has  been  put  forward  by  Strumpell,§  and  widely  accepted  in 
Germany,  it  Is  inflammation  of  the  grey  matter  of  the  cortex,  "polio- 
encephalitis," analogous  to  the  inflammation  of  the  grey  substance  of 
the  spinal  cord,  **  polio-myelitis."  Attractive  as  the  latter  theory  is 
at  flrst  sight,  it  rests  upon  no  evidence,  and,  as  Sachs  has  pointed  oat, 
the  scanty  pathological  facts  we  possess  are  opposed  to  its  validity,  as 
are  also  the  facts  of  etiology.  A  primary  inflammation  of  a  part  of 
the  cortex  of  the  brain  is  a  purely  theoretical  disease ;  if  it  occurs  not 
rarely  in  childhood  (as  must  be  assumed  on  this  theory),  pathol(^cal  -^^ 

evidence  of  it  would  certainly  have  been  forthcoming,  even  more 
abundant  than  that  of  the  analogous  spinal  malady,  as  every  kind  of 
organic  brain  disease  is  more  often  fatal  than  is  disease  of  the  cord. 
It  must  be  remembered  that  the  general  liability  of  the  brain  to 
primary  inflammation  is  very  much  less  than  is  that  of  the  spinal  -^^ 

cord,  and  we  are  therefore  not  justified  in  relying  on  analogy  as  a 
basis  for  theory.  The  circumstances  of  the  onset  present  a  mariced 
contrast  to  those  of  the  spinal  malady,  since  the  latter  is  scarcely  ever 
secondary  to  a  general  disease,  while  the  cerebral  lesion,  whatever  its 
nature,  frequently  i8.|| 

The  alternative  theory,  vascular  obstruction,  has  much  to  support 
it.    It  is  the  common  cause  of  such  central  cavities  as  have  been 

*  Many  examples  of  this  are  on  record.  A  good  initance  his  beca  deMribed  hj 
East,  'Arch.  f.  Psych./  Hd.  xviii.  Heft  2. 

t  Marie  and  Jendrasi^ik, '  Arch,  de  Physiologie/  1886,  No.  1« 

J  Bourneville,  '  Itecherches  sur  rKpilopsie.' 

§  'Dent  med.  Wochenschr.,'  188 K  No.  44. 

II  This  paragraph  has  been  left  unchanged  from  the  fiist  edition,  becaoM  lb« 
evidence  is  practicallj  analtered. 
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found  in  some  oaset.  It  is  a  known  oonBeqnence  of  sueb  geneiul 
diseases  as  frequently  precede  the  cerebral  lesion.  It  has  been 
actuallj  found  in  some  cases  of  the  kind.^  A  cavitj  in  the  centrkl 
ganglia  can  bardlj  be  due  to  any  other  cause  than  arterial  obstruc- 
tion. But  whether  this  is  the  result  of  embolism  or  thrombosis  is  an 
open  question*  The  former  has  generally  been  a8snmed.t  But  in 
the  yast  majority  of  cases  of  proved  embolism  there  has  been  an 
obvious  source  for  the  occluding  plug,  in  most  cases  endocarditis. 
In  some  of  the  conditions  in  which  infantile  hemiplegia  comes  on, 
endocarditis  is  most  improbable ;  whereas  we  know  that,  at  least  in 
the  sinuses  of  the  brain,  primary  thrombosis  occurs  in  children,  and 
sometimes  occurs  under  the  circumstances  in  which  infantile  hemi- 
plegia comes  on4  Hence,  while  some  cases  may  be  due  to  embolism, 
it  seems  on  the  whole  more  probable  that  when  the  primary  lesion  is 
obstruction  of  an  artery,  this  is  the  result  of  thrombosis  in  $Uu.  In 
the  cases  in  which  there  is  no  evidence  of  softening  en  masse,  in  which 
there  is  no  cavity,  but  only  shrinking  and  induration  of  part  of  the 
cortexy  I  have  suggested  that  the  lesion  is  probably  thrombosis  in  a 
surface  vein,§  and  that  the  reason  why  this  lesion  is  so  seldom  found 
post  mortem  is  because  in  fatal  cases  the  dot  usually  spreads  into  a 
sinus  before  death,  and  the  case  is  then  regarded  as  one  of  sinus- 
thrombosis.  We  know  that  the  closure  of  a  vein  does  not  commonly 
cause  softening  of  the  whole  of  the  cerebral  tissue  from  which  the 
blood  should  pass  to  the  vein,  but  merely  intense  congestion,  minute 
extravasations,  and  punctiform  softening,  a  condition  that  may  well 
leave  the  state  of  atrophy  and  induration  met  with  in  some  cases.  It 
IS  certain  that  throm'bosis  may  be  limited  to  veins.  An  instructive 
ease  has  been  published  by  Money,  in  which  such  thrombosis  was 
found  after  scarlet  fever,  and  the  extravasations  into  the  related 
substance  showed  that  the  coagulation  had  occurred  during 


•  As,  for  instance,  that  recorded  by  Heubner, '  Med.  Wien.  Blatt.,'  1883,  No.  13. 
Bilateral  palsy  and  rigidity  with  trismus  developed  doriug  prostration  after  bron- 
tUtis  in  a  child  one  year  nnd  fimr  months  old.  C&Tities  were  foand  in  both  hemi- 
spheres and  the  pons,  with  clots  in  the  middle  eerebral  arteries,  but  these  clots  were 
''eanalised,"  and  thearteriee  beyond  were  pervious.  Embolism,  from  ▼entricnlar 
endocarditis,  was  the  assumed  lesion,  the  lining  membrane  of  the  left  ventricle 
being  thickened.    Bat  thrombosis  tm  $Uu  could  not  be  excluded. 

t  See  Abercrombie,  <  Brit.  Mud.  Journal/  1887,  toI.  i,  p.  1328. 

X  Heubner  assumes  that  in  his  case  embolism  had  occurred.  There  was  thick* 
ening  of  the  lining  membrane  of  the  left  ventricle,  and  he  supposoil  that  there  had 
been  a  ventricular,  not  valvoUr,  endocarditis,  from  whioh  the  plug  had  come.  This 
theory,  to  those  familiar  with  diseases  of  children,  will  aeem  far  less  probable  than 
tbftt  of  thrombosis  m  ntu,  especially  when  the  multiplicity  of  the  cerebral  lesion  is 
eoropared  with  the  fact  that  elsewhere  in  the  body  only  one  uncertain  trace  of 
embolism  was  found.  Moreover  the  canalisation  of  a  clot  formed  in  siim  is  f  ^r 
more  probable  than  is  that  of  an  embolic  obstmction. 

I  This  has  also  been  accepted  as  ths  most  probable  eiplanation  bj  Sachs  (Clia, 
Lsok  ia  Yolkmann's  Series,  1892). 


462  BBAIN. 

life.^  We  must  remember  that  thrombosis  in  a  sinus  does  not 
always  involye  its  whole  cavily :  the  clot  may  be  limited  to  the  wall 
or  to  one  side,  and  the  vessel  maj  remain  pervious.  In  this  connec- 
tion it  is  instructive  to  note  that  in  one  of  mj  cases  the  history 
strongly  suggested  thrombosis  in  the  superior  longitudinal  sinus.  A 
child  of  four  months  old  was  prostrated  by  severe  diarrhoea,  and  the 
fontanelle  depressed ;  convulsions  set  in,  and  the  fontanelle  became 
extremely  prominent;  the  child  lay  motionless  for  four  days,  and 
then,  when  improvement  commenced,  hemiplegia  was  found. 

Becurring  unilateral  convulsions  have  not  quite  the  same  weight 
as  indications  of  a  cortieal  lesion  in  these  cases  as  they  have  in  lesions 
of  the  brain  in  adnlts.  They  have  been  met  with  in  several  cases  in 
which  the  lesion  was  in  the  central  ganglia,  even  supervening  years 
after  the  onset. 

We  cannot  yet  give  any  trustworthy  explanation  of  the  mechanism 
of  the  spasm  in  the  limbs  which  so  constantly  accompanies  the  hemi- 
plegia. It  seems  to  follow  lesions  of  various  kinds,  degrees,  and  seat, 
in  the  cortex  as  well  as  the  central  ganglia.  The  far  greater  frequency 
(almost  constancy)  of  the  symptom  after  a  lesion  in  early  life  makes 
it  probable  that  it  is  in  some  way  due  to  the  disordered  action  of 
centres  that  remain,  and  not  to  the  direct  effect  of  the  disease  itself. 

The  diagnosis  of  these  cases  has  to  be  made  chiefly  from  those  in 
which  birth-palsy  is  one-sided,  and  this  depends  on  the  history  of  a 
distinct  onset  after  birth,  which  is  scarcely  ever  wanting.  In  cases 
in  which  similar  symptoms  are  due  to  a  stationary  lesion  of  chronic 
character,  such  as  a  tumour,  the  early  history  is  distinctive. 

The  treatment  of  the  cases  in  the  early  stage'  must  depend  on  the 
probable  nature  of  the  lesion.  Whatever  be  its  exact  character  the 
treatment  for  thrombosis  in  veins  and  sinuses,  described  at  p.  455, 
will  be  most  suitable.  The  after-treatment  of  the  mobile  spasm  has 
been  considered  in  the  chapter  on  softening  of  the  brain. 

*  Money,  '  Treatment  of  IXseaee  in  Children/  p.  4i5.  There  had  been  iymptome 
•imiUur  to  these  in  the  oaiee  now  under  coniideration,  but  the  dot  did  not  teem  of 
iufflciently  old  date  to  make  the  oue  a  proof  ol  the  relation  of  the  symptoms  to  the 
thromboeiai 
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INFLAMMATION  OP  THE  BBAIN 
(Encephalitis,  Cebebbitis.) 


AouTx  Ikflammatiov. 


The  oerebral  tissue,  like  most  other  tissues,  may  be  the  seat  of  inflam- 
mation, but  in  no  organ  has  the  part  played  by  inflammation  in 
l>roducing  morbid  changes  and  symptoms  been  more  variously  esti- 
ixiated  at  different  times.  This  is  due  to  two  causes :  (1)  Inflamma- 
tion causes  softening ;  hence  it  was  once  thought  that  all  forms  of 
softening  are  inflammatory.  It  is  now  known  that  most  are  not,  but 
Are  simply  necrotic,  due  to  an  arrest  of  the  supply  of  blood.  Neverthe- 
kss  some  forms  of  local  disease,  which  are  probably  due  to  yasoular 
occlunon,  are  still  regarded  by  some  authorities  as  inflammatory.  (2) 
Inflammation  of  the  surface  of  the  brain  accompanies  that  of  the 
membranes,  and  it  is  through  the  former  that  many  symptoms  of 
mirningitis  are  produced.  Hence,  although  the  inflammation  of  the 
membranes  is  the  primary  condition,  and  the  fact  is  now  recognised 
in  terminology,  these  cases  were  formerly  called'*  inflammation  of  the 
brain,*'  and  are  often  still  thus  designated  in  popular  language. 
These  two  classes  must  be  therefore  put  on  one  side.  The  residual 
cases,  in  which  acute  inflammation  is  known  to  exist,  are  not  nume- 
foos.  A  source  of  uncertainty  regarding  the  part  played  by  inflam- 
mation in  the  production  of  local  lesions  arises  from  the  fact  that 
the  ultimate  aspect  of  the  damaged  region,  years  after  the  onset,  has 
alone  been  obsenred,  and  its  aspect  is  not  then  distinctive.  Much 
weight,  however,  may  be  g^ven  to  the  mode  of  onset ;  when  this  is 
aetaaily  sudden,  a  vascular  lesion  is  indicated,  and  not  a  simple 
inflammation.  This  point  needs  attention,  even  in  the  acute  stage 
embolic  softening  has  been  mistaken  for  inflammation* 

EnoLooT. — Acute  inflammation  of  the  brain  usually  results  from 
one  of  three  causes — a  traumatic  injury,  contiguous  inflammation,  or 
some  septic  influence.  Injury  commonly  sets  up  inflammation  in 
the  meninges  as  well  as  in  the  brain,  but  now  and  then  the  former 
escape,  and  the  latter  is  affected  beneath  the  surface,  apparently 
because  the  white  substance  is  more  easily  injured  than  the  grey.  All 
forms  of  injury  may  be  effective,  blows  and  falls  on  the  bead,  frac- 
tures of  the  skull,  and  punctured  wounds.  It  may  occur  from 
mere  concussion,  but  is  doubtless  set  up  by  the  mechanism  of  inter- 
stitial laceration.    Usually  the  cerebritis  is  immediately  beneath  the 

kt  of  the  injury  ;  much  less  commonly  it  occurs  at  the  opposite  shh} 
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of  the  br&in  from  eonire'eoup.  The  latter  especially  damages  the 
centre  of  the  conyolution,  so  that  there  results  ultimately  an  irre- 
gular shallow  depression  in  its  surface.  This  appearance  is  often 
seen  near  the  apex  of  the  temporal  lobe  in  cod  sequence  of  a  blow  on 
the  vertex.  The  inflammation  may  subside,  leaving  only  the  change 
above  described,  or  it  may  go  on  to  suppuration,  and  the  abscess  may 
run  an  independent  course.  A  punctured  wound  is  very  apt  to  cause 
an  abscess.  A  very  acute  form  of  cerebritis,  sometimes  involving 
the  whole  hemisphere,  may  follow  rapidly  on  an  operation  on  the 
brain  when  aseptic  precautions  have  been  imperfect.  lu  other  cases 
of  trephining,  local  inflammation  of  more  chronic  course  seems  to 
attend  the  formation  of  *'  hernia  cerebrL*'  Another  frequent  cause 
of  oerebhtis  is  hone  disease,  usually  actual  caries,  but  sometimes  osteitis 
which  has  not  gone  on  to  caries.  The  affection  of  the  bone  may  be 
traumatic,  syphilitic,  or  the  result  of  contiguous  inflammation.  The 
last  is  almost  confined  to  the  bones  adjacent  to  or  enclosing  the 
organs  of  the  special  senses,  the  nose,  orbit,  and  especially  the  ear. 
The  inflammation  of  the  brain  thus  excited  usually  accompanies 
meningitis,  but  sometimes  occurs  alone.  It  usually  goes  onto  suppa* 
ration.  New  grotdhs  in  the  brain  usually  cause  softening  in  the 
adjacent  cerebral  tissue,  partly  necrotic,  the  result  of  pressure, 
partly  inflammatory,  but  the  inflammation  is  slight  in  degree,  is 
attended  with  oadema,  and  scarcely  ever  presents  any  tendency  to 
suppuration.  In  acuie  disecLem,  especially  erysipelas,  diphtheria,  and 
typhoid  fever,  minute  foci  of  encephalitis,  characterised  especially  by 
leueocytal  aggregations,  and  sometimes  by  micrococcal  infiltration, 
are  often  fouud  on  microscopical  examination.  Lesions  of  consider- 
able size,  in  acute  specific  diseases,  are  generally  due  to  embolism 
or  thrombosis.  In  simple  vosei^ar  obitruction^  the  softening  which 
results  is  chiefly  necrotic;  on  its  margin,  inflammation  oocurs»  and 
k  often  considerable  when  the  obstructing  plug  comes  from  a  septic 
source,  as  in  acute  endocarditis.  Even  then,  suppuration  is  extremely 
me.  In  pyasmia,  however,  the  inflammation  thus  excited  always 
goes  on  to  the  formation  of  pus. 

Idiopathic  cerebritis  is  almost  unknown.  It  has  been  supposed  by 
Strumpell  to  be  the  cause  of  sudden  cerebral  palsy  in  children,  and  ' 
the  engsging  character  of  this  theory  of  **  polio-encephalitis  "  has  led  to 
the  use  of  this  name  for  the  affection.  But  no  observations  have 
given  distinct  oonfirmation  of  the  view;  all  are  otherwise  explicikble» 
and  many  certainly  point  to  a  lesion  primarily  vascular  and  not  inflam- 
matory. Actual  inflammation,  however,  seems  sometimes  to  affect 
the  nuclei  of  the  ocular  muscle  nerves,  and  also  those  of  the  bulbsr 
nerves. 

Acute  functionsl  disturbance  of  the  brain  is  usually  attended  by 
minute  changes,  and  especially  by  the  vascular  alterations  that  always 
accompany  such  derangement ;  these  are  revealed  by  the  microscops^ 
and  may  be  of  such  degi^ee  as  to  be  distinctly  infliammatoiy.    VW 
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matftnoe,  in  hydrophobia  the  medulla  oblongata,  the  fanctions  of 
which  are  bo  conspicuously  deranged,  presents  such  microscopical 
alterations — ^aggregations  of  leucocytes  outside  the  vessels  and  even 
in  the  substance  of  the  nerve-tissue.  These  changes  are  not  primary, 
but  are  secondary  to  the  intense  functional  disturbance,  although 
they  have  many  of  the  anatomical  characters  of  inflammation. 

Pathology. — The  alteration  in  the  tissue  of  the  brain  which  results 
from  acute  inflammation  has  been  long  and  accurately  known  under 
the  name  of  *'  red  softening/'  since  it  is  usually,  from  the  first,  much 
redder  than  the  softening  which  results  from  necrosis  or  mere  imbi- 
bition of  efEused  fluid  and  is  ''  yellow  "  or  **  white."  The  red  tint 
of  the  affected  area  depends  partly  on  the  distension  of  small  vessels, 
but  chiefly  on  minute  points  of  extravasation,  and,  according  to  the 
number  of  the  latter,  the  colour  varies  from  pale  to  deep  red.  The 
consistence  is  lessened,  from  the  disintegration  of  the  tissue-elements 
by  effused  liquid  and  the  separation  of  the  partides.  For  the  same 
reason,  the  affected  area  is  swollen,  and,  on  section,  stands  up  above 
the  level  of  the  adjacent  brain- substance.  It  is  never  sharply  limited, 
and  the  consistence  of  the  adjacent  tissue  is  usually  lessened.  The 
microscope  shows  distension  of  the  vessels,  especially  the  capillaries, 
foci  of  heemorrhage,  and  accumulations  of  lymphoid  (leucocytal) 
elements  in  the  tissue  and  around  vessels.  These  are  always  to  be 
foand,  but  vaxy  in  number;  when  numerous,  the  softened  tissue 
may  have  the  aspect  of  actual  pus.  The  proper  elements  of  the 
tissue — ^nerve-fibres,  ganglion-cells,  and  neuroglia-cells  are  in  various 
stages  of  degeneration,  and  from  all  these  granule-cells  develop.  The 
cell-elements  nndergo  first  the  stage  of  cloudy  swelling,  the  nerve- 
fibres  become  granular,  the  axis-cylinder  presents  fusiform,  highly 
granular  enlaxgements,  which,  becoming  detached,  also  form  granule- 
cells.  At  the  margin  of  the  inflamed  area,  the  ganglion-cells  also 
pass  into  the  stage  of  cloudy  swelling,  but,  instead  of  breaking  up, 
may  atrophy  or  become  pigmented,  or  undergo  a  sort  of  vitreous 
degeneration.  These  changes  in  the  nerve-elements  are  the  same  as 
are  met  with  in  simple  necrotic  softening,  and  hence  their  occurrence 
does  not  show  that  the  process  was  one  of  primary  inflammation. 

It  is  only  in  the  rare  cases  in  which  the  inflammation  is  very  slight 
in  degree,  and  there  is  no  actual  destruction  of  nerve-elements,  that 
rocovery  of  the  affected  part  is  possible.  Small  foci  of  considerable 
inflammation  may  ultimately  cease  to  be  visible  to  the  unassisted  evA — 
a  different  thing  from  actual  recovery.  In  most  cases  visible  damage 
persists.  The  complete  disintegration  of  the  tissue-elements,  and 
absorption  of  the  remains  of  vessels,  leave  a  fatty  emulsion  in  the 
Insulting  cavity,  and  to  it  the  remains  of  blood- pigment  (oft^i  hssma- 
toidin  crystals)  give  a  yellow  or  reddish  tint,  always  deeper  in  the 
giey  than  in  the  white  substance.  Such  a  cavity  may  at  last  be  indis- 
tingaishable  from  one  left  by  a  simple  necrotic  process.    TTltimately, 
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the  ta.ttj  gnutnlei  maj  be  slowly  removed,  utd  a  little  clear  BmA  mmy 
alone  remain.  Ocoasienallj  a  reticulated  stroma  pereista  (or  is  formed) 
in  the  softened  area;  the  loculated  cavitiei  tbna  ooiistitnt«d  may 
contract,  ao  that  ultimately  a  sort  of  fibrons  cicatrix  remiuns,  with  a 
little  adjacent  atropli;,  the  remit  of  the  initial  odema  around  tbe 
focus  of  inflammation.  Now  and  then  this  cicatrix  containa  a  central 
nucleus  of  fatty  difbria  and  hnmaloidin  iTystals.  An  increase  of  cod- 
nectiTe-tissue  elements  may,  perhaps, sometimes  caoae tbe development 
of  Bclerotio  induration  in  the  affected  area,  but  this  is  far  less  oommoD 
than  it  is  in  cases  of  chronic  inflammation,  venous  thrombosis,  and 
compression  by  meningeal  faamorrhage,  and  it  is  doubtful  whether  such 
a  state  ever  justifiee  tbe  diagnosis  of  an  initial  acute  inflammation. 
When  the  process  is  intense,  the  lymphoid  (pus)  cell*  are  bo  nnmeroua 
that  (be  sottening  becomes  actually  purulent,  and  a  cavity  thus  reiulta 
containing  pus.  This  result  of  inflammation  is  further  deocribed  in 
(he  chapt«r  on  "  Cerebral  Abscess."  A  distinctly  purulent  appear- 
ance has  been  acquired  in  ao  short  a  time  as  six  or  seren  days.  If  a 
Terr  acute  a^d  malignant  form  of  inflammation  atfecta  an  extenaiTe 
area,  rapid  and  infiltrating  suppuration  occurs,  with  acate  sloughing 
of  tbe  cerebral  tissue. 

The  traces  of  inflammation  tn  tjphns  and  ^phoid  feren  tn 
seldom  to  be  recognised  by  tile  anaaeisted  eye.  They  consist  of 
aggregations  of  lymphoid  cells  around  the  vessels  or  in  the  tiscoe,  and 
may  sometimes  oonstitute  a  mass  of  relatively  large  dimensions,  com- 
parable in  sise  to  a  tubercular  granulation  (Fig.  124).  They  are  not 
always  met  with,  and  are  more  pronounced  in  typhus  than  in  typhoid. 
They  Lave  been  especially  studied 
^jfl^BEf.  -^^  .^  >*  by  Popoff,  who  states  that  the  lym- 

^^B^^^HHMBl^  phoid  corpuscles  sometimes  enter 

J^^^^^^^^^^Kfl^B^^      the  protoplasm  of  tbe  nerve-cells. 
^^^^^^^^^^^^V|^^^H       and  may  canse  multiplication  of 
^^^^^^^^^^^^^^|^K,«     the  nucleus  and  other  changea,* 
^^^^^^^^^^^^^^^^^^F  The  disseminated  inflammati<Hi 

^^^^^^^^^^^^^^r  that  oceurs      some  cases  of  eryn- 

^^^^^^^^^^^^V  pelas  and  diphtheria,  and  aome- 

^^^^^^^B^^^^  times  in  septicemia,  is  of  especial 

interest  on  account  of  the  organ- 
isms  that  are  aasociated  with  it. 


Anilu,*  Bd.  U»iWU  pL  L)  changes  are  only  discovered  with 

the  microscope.     In  certun  spots 

micrococci  may  be  seen  aroand  the  vessels,  scattered   through  the 

braintisBUes,  and  even  densely  aggregated  in  definite  "  colonies."    Iba 

condition  has  been  termed  "  mycosis  of  tbe  brain. "f 

•  Fopofl,  •  Virchow's  Archiv,"  Bd.  Isiivii. 

t  Sua  Scb&l«, ' Virchow'i  Archir,' livii;  LetMricb,  ib.,  Bd. Uiv )  sud  BlasoUw, ib.. 
Bd.  Uuii.     It  mtut  not  be  mnfnud  with  "actiDOiBjaMui"  we  p.  467. 
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therefore,  of  the  influence  of  the  hydrostatic  pressure  so  potent  else- 
irhere,  the  blood  within  them  is  only  influenced  by  the  force  of  the 
lie&rt,  exerted  through  the  capillaries.  It  is,  therefore,  not  surprising 
tb&t  thrombosis  should  readily  occur  in  this  vessel,  when  the  circula- 
tion is  stUI  further  weakened  by  disease.  This  result  is  favoured  by 
the  irregularity,  not  only  of  the  shape,  but  of  the  inner  surface  of  tbo 
sinus,  which  is  such  that  a  layer  of  a  clot  is  sometimes  found  upon  it, 
although  a  channel  remains  for  the  passage  of  the  blood. 

I>oe8  primary  thrombosis  ever  occur  in  the  veins  and  not  in  a 
sinus?  There  is  some  pathological  evidence  that  it  does.  Young 
Children  are  sometimes  seized  with  hemiplegia,  commencing  with 
^i^ilateral  convulsions  that  are  prone  to  recur.  Sometimes  the  attack 
^^omes  on  without  exciting  cause,  sometimes  uuder  the  same  condi- 
^^out  as  sinus-thrombosis.  The  lesion  which  causes  the  symptoms  is 
pf  ten  cortical,  and  its  ultimate  aspect  is  consistent  with  the  theory  that 
^^  was  due  to  thrombosis  in  one  of  the  veins  of  the  convexity.  Very 
^itnilur  symptoms  in  the  course  of  tubercular  meningitis  have  been 
I^^Ted  to  be  due  to  thrombosis  in  a  vein,  and  the  same  process  has 
^^^eo  met  with  in  the  subjects  of  phthisis  without  inflammation  or 
^i«iUe  tubercle. 

8.  Secondctry  thromhon$  is  the  result  of  disease  adjacent  to  a  sinus. 
^he  most  common  cause  is  caries  of  the  bone,  and  especially  disease 
^t  the  internal  ear.    Other  causes  are  injury  to  the  boue  (especially 
'When  attended  with  inflammation  of  the  diploe),  meningitis,  espe- 
cially  tubercular,  compression  of  a  sinus  by  a  tumour  or  foreign 
Vody,  and  suppurative  diseases  outside  the  skull,  erysipelas,  carbuncle 
of  face  or  neck,  malignant  ulceration,  and  even,  it  is  said,  suppurating 
cciemA  of  the  scalp  (TonnelQ.     This  form  occurs  with  nearly  the 
lime  frequency  throughout  life,  except  that  it  is  rare  in  the  very 
young  and  in  the  very  old. 

The  mechanism  by  which  local  disease  acts  is  probably  threefold. 
Ffant.  the  inflammation  may  extend  to  the  wall  of  the  sinus,  and 
thb  inflamed  wall  may  cause  coagulation  of  the  blood  within  it. 
Secondly,  a  clot  may  extend  along  a  vein  that  passes  from  the 
seat  of  the  disease  to  the  sinus.  Almost  every  sinus  receives 
feins  from  the  exterior  of  the  skull  (see  p.  67),  many  of  them  also 
from  the  diploe,  while  the  superior  petrosal  and  lateral  sinus  receive 
blood  from  the  internal  ear.  The  third  mechanism  is  the  simple 
eompreieion  of  a  sinus,  but  this  is  very  rare.  The  first  and  second 
are  common,  and  it  is  often  difficult  to  say  which  has  been  effective 
m  a  given  case.  There  is  sometimes  distinct  evidence  of  inflauima- 
lion  of  the  wall  of  the  sinus,  and  meningitis  frequently  co-exists. 
Bat  in  other  cases  the  wall  of  the  sinus  is  healthy,  and  the  clot  has 
apparently  extended  into  it  by  prolongation.  Even  when  there  is 
inflimmatioD  of  the  wall,  this  may  be,  in  some  aises,  secondary  to 
the  formation  of  the  dot.  Hence  it  is  not  desii*able  to  call  the  whole 
0f  thie  group  ''phlebitic  thrombosis."    The  sinus  affected  is  always 
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its  exiatenoe  was  recognised  elsewhere  io  tlie  body,  and  it  is  too  ran 
to  be  of  practical  importance.* 

ChBOVIO  LfTLAiniATlOM. 

Of  chronic  cerebritis  we  have  also  very  little  exact  knowledge.  It 
is  true  tbe  term  "  cbronic  encephalitis  **  or  '^  meningo-encephalitis  ** 
is  frequently  employed,  especially  by  French  writers,  but  for  the  most 
part  as  a  conTenient  designation  for  obscure  cases,  the  exact  nature 
of  which  is  unknown.  In  this  loose  way  the  term  is  applied  to  all 
conditions  in  which  traces  of  inflammation  can  be  fonnd,  and  the  fact 
of  inflammation  is  allowed  to  override  tbe  question  whether  the 
process  was  primary  or  secondary. 

One  class  of  these  cases  is  that  in  which  the  chief  alteration  is  an 
increase  in  the  connective  tissue  in  some  part  of  the  brain,  but  these 
cases  are  described  in  the  chapter  on  **  Sclerosis  of  the  Brain.** 

The  inflammation  which  surrounds  new  growths  in  the  brain  is 
often  chronic,  aa  well  aa  acute ;  and  acute  cerebritis,  however  caused, 
may  pass  into  a  chronic  stage.  Indications  of  extensive  primary  chronio 
cerebritis,  diffuse  in  distribution,  are  sometimes  found  in  cases  of  dis« 
eases  usually  regarded  as  degeneratire,  as  general  paralysis  of  the 
insane.  Leucocytal  aggregations  around  the  yessels  and  in  the  cortex 
are  occasionally  met  with  in  this  disease,  but  its  extremely  chronio 
course,  and  the  absence  of  the  headache  which  usually  attends  en« 
cephalitis,  discountenance  the  view  that  it  is  primarily  inflammatory 
in  its  nature.  Tbe  term  **  chronic  cerebritis  "  seems,  however,  strictly 
applicable  to  certain  rare  cases  in  which  a  patient  suffers  from  head- 
ache and  other  cerebral  symptoms  (which  may  even  include  optio 
neuritis), — symptoms  that  run  a  chronic  course  and  may  end  in  death. 
After  death  the  only  changes  are  the  mioiosoopical  indications  of 
slight  general  inflammation.  For  instance,  a  woman  aged  thirty-four 
had  attacks  of  epileptoid  nature,  some  vertiginous,  others  with  tran- 
sient loss  of  sight.  Some  months  later  she  suffered  from  severe 
headache,  with  paroxysmal  exacerbations,  accompanied  by  vomitrng, 
intense  optic  neuritis,  slight  pyrexia  and  terminal  coma,  the  duration 
of  the  severe  symptoms  having  been  about  six  months.  No  naked-eye 
alterations  were  found  in  the  brain,  but  slight  diffuse  inflammatory 
changes  were  found  throughout  its  substance  on  microscopical  exami- 
nation.f  A  somewhat  analogous  condition  throughout  the  cortex  of 
one  hemisphere  has  been  observed  to  follow  injury  in  childhood,  which 
led  to  mental  defect  and  epilepsy,  with  left-sided  weakness  and  oho- 
reoid  movements,  in  a  case  observed  by  Fletcher  Beach.} 

e  Caies  will  be  fonnd  reoorded  by  K«U«r,  'Brit.  Med.  JoarnV  1890 1  Orlow, 
*Deat.  mad.  Wocbeoioh./  1890,  and  Bollinger, '  Manch.  med.  WocheniehV  1887 1 
the  last,  eoinddent  with  an  OTirian  formatioB,  being  believed  to  be  prlaaiy  and 
dne  to  unboiled  milk. 

t  Hnghlinga  Jackson, '  Opbih.  Hoep.  Bep.,*  voL  vUi,  p.  4M. 

t  '  Jonmal  of  Med.  Seienoe/ 1887. 
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.▼^Bitle  in  tbemtelTes  tbftt  is  duuraotenBtie ;  and  tbelatter,  although 
di&Tacteristic,  are  comparatiTelj  rare. 

8ymplom»  of  ThnmlbotU  of  Special  Sinuie$  i  Superior  LongUudinal,'^ 
Sx^mal  oBdema  and  distension  of  veins  may  be  present  on  the  sides 
of  the  bead  and  forehead.    There  maj  be  epistaxis  from  the  veins  of 
tlie  nose,  which  commnnicate  with  the  anterior  extremity  of  the  sinus. 
1q  jonng  children,  the  fontanelle  may  become  prominent,  in  striking 
oontiist  to  its  previous  depression  if  there  had  been  collapse  from  diar- 
rtiQNL    Cerebral  symptoms  are  chiefly  general — a|>athy,  somnolence, 
^nd  ooma ;  vomiting  and  convulsions,  usually  general,  but  sometimes 
locsl ;  rigidity  of  ibe  neck,  and  sometimes  of  the  muscles  of  the  back. 
b  idults,  convulsions  are  less  common  tban  delirium,  quiet  or  active. 
^herais  usually  headache.     In  both  children  and  adults  there  may 
^  itrabismus,  tremor  of  tongue  or  limbs,  rigidity  of  all  the  limbs,  or 
^  the  arms  only  or  the  legs.    Unilateral  symptoms  are  usually  due 
te  the  extension  of  the  thrombus  into  veins  over  one  hemisphere,  and 
^eo  there  may  be  unilateral  convulsions,  often  beginning  locally,  and 
'^^as  of  power  on  one  side,  sometimes  limited  in  extent.     Thus,  in  a 
'tt&o  io  the  last  stage  of  phthisis,  the  superior  longitudinal  sinus  con- 
fined an  old,  granular,  partly  discoloured  clot,  wliich  did  not  quite 
^  it,  aud  a  more  recent  dot  had  extended  into  the  veins  over  the 
^ght  frontal  lobe,  which  was  intensely  congested   with   ciipillary 
^^iBmorrhages.    The  symptoms  were  mental  dulness  for  a  day  or  two, 
^^  then  repeated  oonvulsiims,  each  beginning  in  the  left  arm,  and 
Q&Tolving  the  whole  of  the  left  side,  then  ceasing  on  tbe  left  side  and 
^▼olving  the  right.     They  recurred  every  ten  minutes  until  death  two 
l^onn  later.    Such  symptoms,  if  initial,  suggest  that  the  thrombus 
Wgan  in  the  vein. 

Cavemotis  Sinue. — There  is  usually  some  oedema  about  the  eyelids 
^d  temples,  and  enlargement  of  the  veins  about  the  orbit,  in  cousc- 
V^ttiea  of  the  communication  of  the  ophthalmic  and  facial  veins. 
^We  may  be  distension  of  the  retinal  veins,  usually  transient,  aud 
■light  flsdema  of  the  optic  papilla.  The  eyeball  may  be  prominent 
^'OQi  the  distension  of  the  orbital  vessels.  Headache  is  common,  but 
^ttilsteral  limb  symptoms  are  rare.  Sometimes  there  is  paralvsis  of 
^  nerree  to  the  orbit  which  run  in  the  wall  of  the  sinus,  including 
^  fint  division  of  the  fifth.  Bilateral  symptoms  have  resulted  from 
^t^iXHobosis  of  both  sinuses.  Neuro-paralytic  ophthalmia  has  been 
*Wved  (Lebert). 

Pifnosol  Sinuiee, — It  is  doubtful  whether  distinctive  symptoms 
^tteod  thrombosis  of  either  of  the  petrosal  sinuses. 

Leieral  8mu9, — ^There  may  be  distensiou  of  veins  and  oedema  over 

Uie  mastoid  process,  and  the  cause  of  the  thrombosis,  ear  di^iease,  is 

^taiUy  obtrusive.    The  cerebral  symptoms  are  not  distinctive,  since 

Uiey  resemble  those  of  local  meningitis. 

Sfrnpiams    due  /•  the    Nature  of   the   Thrombosis,  —  In   primary 

thrombosis  the  symptoms  vary  in  their  accentuation.     In 
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stationary  state.  The  condition  may,  lioweyer,  end  in  death  after  a 
course  of  one  or  two  years.  A  chronio  relapsing  gouty  eerebritia 
affords  the  best  explanation  of  it. 

The  ireatmeni  of  chronic  inflammation,  if  its  existence  is  snspected, 
must  be  in  the  main  directed  against  its  cause.  Improvement  of  the 
general  health  is  of  great  importance,  together  with  tranquillity, 
attention  to  posture,  the  state  of  the  bowels,  &o.  Mercury  seems 
also  to  influence  the  process,  and,  especially  in  the  cases  of  presum* 
ably  gouty  oerebritis,  it  should  be  giyen  by  the  mouth  or  inunction  in 
proportion  to  the  intensity  of  the  lesion,  the  arrest  of  which  some- 
times  distinctly  follows  its  use.  It  may  also  be  given  in  syphilitic 
cases,  followed  by  iodide  and  combined  with  tonics. 


ABSCESS  OF  THE  BBAIN. 


Collections  of  pus  may  form  on  the  surface  of  the  brain  or  within 
its  substance.  In  the  former  case,  the  membranes,  thickened  by 
inflammation,  constitute  one  wall  of  the  abscess.  In  the  latter  case» 
which  is  the  more  common,  the  pus  is  separated  from  the  surface  by 
a  layer  of  brain-tissue,  normal  or  only  slightly  damaged,  although  » 
communication  sometimes  exists  through  this  layer  between  the 
interior  of  the  abscess  and  the  surface.  The  white  substance  of  the 
brain  appears  to  be  more  prone  to  suppuration  than  the  grey.  An 
abscess  may  occur  in  any  part,  but  is  most  frequent  in  the  cerebral  or 
cerebellar  hemispheres,  and  is  rare  in  the  central  ganglia,  the  pons, 
meduUa,  or  the  middle  lobe  of  the  cerebellum.  Usually  there  is  only 
a  single  abscess,  sometimes  there  are  two  or  more,  and  occasionally 
there  are  many.  There  is  an  increasing  tendency  in  modem  patho- 
logy to  ascribe  all  forms  to  an  organised  yirus,  although  the  theory  is 
as  yet  unproTcd  as  regards  many  Tarieties,  especially  the  deeper 
traumatic  forms. 

Oekkbal  Etioloot.—- Abscess  of  the  brain  is  usually  due  to  injury 
or  to  suppurative  inflammation,  near  or  distant,  from  which  septic 
material  is  conveyed  to  the  brain.  The  most  common  cause  is  dinmsc 
of  the  bones  of  the  skull,  and  of  such  disease  that  of  the  bony  inyest- 
ment  of  the  organ  of  hearing  is  the  most  frequent.  Injury  usually 
causes  an  abscess,  sometimes  directly,  but  indirectly  as  a  result  of 
bone  disease  thus  produced.  We  may  oouTeniently  divide  the  imme- 
diate  causes  of  cerebral  abscess  into  two  classes,  the  near  and  the 
distant.  The  near  causes  are  the  most  frequent,  and  to  them  no  less 
than  70  per  cent,  of  the  cases  are  due.*    Ear  disease  causes  42*5  per 

*  One  hundred  and  leyenty-three  of  841  casei  ooUeeted  from  Tariovs  Kmrcet,  io^ 
slnding  the  76  eaeet  tahalated  by  Gall  and  Sutton  (*  Reynoldi^  System  of  3f edidne,* 
▼oL  ii,  2nd  ed.,  art  "AbiiceM  of  the  Brain")*  ^^Uur  diieaae,  102  cnsea;  injury, 
67 
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^rebral  Bjmptoma  may  lead  to  a  suspicion  of  the  condition  if  the 
>^tient  has  no  heart  disease  and  has  not  reached  the  degeneratiye 
Period  of  life,  but  the  diagnosis  is  only  certain  when  there  is  external 
ffidema  or  distension  of  yeins.  In  an  old  person,  without  these  sym- 
ptoms, the  cerebral  disturbance  is  more  likely  to  be  due  to  thrombosis 
in  an  artery  than  in  a  vein.  In  young  children,  somnolence,  coma,  and 
^en  general  convulsions  may  be  due  merely  to  cerebral  ansemia  (in 
the  state  termed  '^  hydrocephaloid  "),  but  if  these  symptoms  continue 
sftor  the  diarrhosa  has  ceased  and  the  collapse  is  slighter,  thrombosis 
is  probable ;  the  occurrence  of  local  brain  symptoms  Increases  yery 
much  the  degree  of  probability,  and  the  addition  of  the  external  sym- 
ptoms renders  the  diagnosis  certain.  In  phlebitic  thrombosis  the 
diagnostic  difficulties  are  much  greater.  The  cerebral  symptoms  are 
due  to  and  suggest  meningitis  rather  than  thrombosis,  and  the  indi- 
cations of  the  latter  are  chiefly  those  of  septicsemia  (due  to  the  soften- 
ing of  the  clot)  and  especially  the  external  oedema. 

Pboovosis. — This  is  extremely  graye  in  all  cases.  Fhlebitio 
thrombosis  with  septicienua  is  probably  always  fataL  Marantic 
thrombosis  is  occasionally  sturived  in  children,  but  scarcely  eyer  in 
adults,  in  whom  it  usually  supervenes  on  a  disease  that  is  itself  in- 
compatible with  the  long  continuance  of  life.  If  a  patient  recovers, 
the  general  symptoms  pass  away,  but  local  symptoms  may  persist,  and 
there  may  be  some  impairment  of  intellect.  Possibly  some  casfs  of 
io-cmlled  atrophy  of  the  brain,  that  supervene  on  an  acute  illness  in 
childhood,  have  this  origin. 

Tbbaticxht. — ^In  cases  of  primary  thrombosis  the  most  important 
elements  in  treatment  are  to  arrest  the  cause  of  the  prostration,  and 
to  maintain  and  increase  the  strength  of  the  circulation  by  stimulants 
sad  tonics  such  as  bark.  The  posture  should  be  that  which  will  aid 
the  flow  of  blood  in  the  special  sinus  afEected — if  it  is  the  superior 
longitudinal,  for  instance,  flexion  of  the  neck  should  be  carefully 
avoided.    Ko  depleting  measures  are  permissible. 

In  secondary  thrombosis,  treatment  usually  fails  to  exert  any  influ- 
enoe  on  the  disease.  Free  exit  for  all  discharges  from  any  wound  must 
be  secured.  For  the  septicssmio  form,  quinine  and  salicyhite  of  soda 
hare  been  recommended.  I  think  that  full  doses  of  tincture  of  the 
peiehloride  of  iron  more  frequently  produce  a  distinct  efEect  upon  this 
condition  than  any  other  drug,  but  it  may  be  doubted  whether  recovery 
ever  results  from  the  use  of  internal  remedies  only.  Surgical  measures 
have,  moreover,  been  successfully  employed,  even  in  cases  due  to  ear 
disrasn  Ballanoe  has  opened  the  sinus  after  (double)  li^^iture  of  the 
jugular  vein,  and  has  cleared  out  the  thrombus  with  a  satisfactory 
fesult*  and  without  extension  to  the  opposite  sinus.*     Sulzer  has  done 


it«tci  that  tbe  left  ninui  opi-OH  iuto  the  ^trai^ht  siDui,  and  th»  righl 
iBlo  th«  loi^»iittiial  rinoB  (BalUuice,  *  Lancet,'  1890,  vol.  i). 


472  BRAIN. 

and  in  tliickiie«u  It  ham  a  amooth  inner  murfmoe,  and  ita  rabstanoe  ta 
composed  of  coDnectiye-tusue  elements,  looser  externally  tlian  in  the 
middle.  Bejond  it  the  brain-tissue  is  often  softened  by  slight  (Bdema» 
and  in  the  immediate  vicinitj  of  the  capsule  there  is  some  fiittj  de- 
generation of  the  cerebral  elements.  Doubtless  most  of  the  pus-cells 
are  escaped  leucocytes,  but  some  may  be  formed  from  the  cells  of  the 
neuroglia.  After  the  capsule  is  formed,  pus-cells  still  increase  in  the 
cayity  of  the  abscess,  and,  if  there  is  a  channel  by  which  the  contents 
may  escape,  the  formation  of  pus  may  be  continuous  and  abundant. 

Taking  together  all  cases  of  cerebral  abscess,  it  is  about  equally 
common  for  a  capsule  to  be  present  or  absent.  The  time  at  which 
one  is  formed  is  important,  because,  if  known,  its  presence  affords 
some  indication  of  the  age  of  the  abscess.  The  question  can  only  be 
decided  by  traumatic  cases,  in  which  the  commencement  can  be  accu« 
ratelv  determined.  In  such  cases  the  first  indication  of  a  delicate 
membrane  has  been  seen  at  the  end  of  the  second  week,*  but  it  is 
rarely  distinct  before  the  end  of  the  third  week.f  and  it  only  assumes 
its  character  as  a  well-defined  membrane  with  a  smooth  surface  at 
the  end  of  two  months.  But  an  abscess  may  remain  for  a  much 
longer  time  without  a  capsule.  The  absence  of  this  is  therefore  of 
less  significance  than  its  presence.  The  abscess  may  be  entirely 
dosed,  but  not  unfrequentiy  an  opening,  sometimes  a  fistulous 
channel,  connects  it  with  the  surface  of  the  brain,  especially  when 
there  is  bone  disease,  and  it  may  thus  communicate  with  the  exterior 
of  the  skull.    It  may  also  open  into  the  yentrides. 

The  shape  of  the  encapsuled  abscess  is  more  or  less  rounded,  but  a 
recent  abscess  with  adjacent  sloughing  may  be  irregular  and  ill- 
defined.  Barely  it  consists  only  of  a  fistulous  channel  extending 
from  the  surface  of  the  brain  to  the  yentricles.  The  size  yaries  in 
most  cases  between  that  of  a  walnut  and  a  hen*s  egg^  but  it  may  be 
so  large  as  to  occupy  apparently  two  thirds  of  the  cerebral  hemi- 
sphere, or,  on  the  other  hand,  it  may  be  no  larger  than  a  pea. 
Multiple  pyflBmic  abscesses  are  usually  smalL  In  about  four  fifths  of 
the  cases  the  abscess  is  single— almost  always  when  of  traumatic 
origin,  and  usually  when  due  to  ear  disease.  On  the  other  hand, 
when  due  to  distant  suppuration,  the  abscess  is  single  in  less  than 
half  the  cases,  and  in  general  pyesmia  the  abscesses  are  multiple  in 
two  thirds  of  the  cases,  ^nd  they  are  generally  numerous  and  small. 
When  multiple,  it  is  about  as  frequent  for  there  to  be  two,  a  few,  or 
many.  In  half  the  cases  of  multiple  abscesses,  these  are  situated  in 
the  same  hemisphere  of  the  cerebrum.  Suppuration  occurs  in  both 
hemispheres  only  when  due  to  distant  septic  causes.  In  one  quarter 
of  the  cases  the  abscesses  are  situated  in  the  same  side  of  both  cere- 
brum and  cerebellum.  Less  frequently  there  are  multiple  absoeaaea 
in  the  cerebellum,  and  the  cerebrum  is  free. 

•  Lallem&ud,  quoted  by  Lebert. 

t  Lei  art, '  Virchow's  ArchiV  Bd.  s,  1856,  pu  95. 
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i  Odrd  of  tbe  cafes  maj  be  expected  to  ooour  dunug  the  time' of  the 
'ear  when  hot  weather  is  occasionallj  met  with.  The  onset  some- 
imea  oooun  within  a  few  dajs  of  a  serere  fall,  especially  durinf?  the 
Lrst  two  jears  of  life.  It  may  also  be  secondary  to  pneumonia  and  to 
lerere  diarrhosa,  chiefly  in  early  infancy. 

Of  other  diseases  to  which  the  condition  was  distinctly  secondary, 
two  acute  specific  diseases  take  the  first  place — scarlet  fever  and 
Deaslei.  ^  almost  all,  the  onset  was  during  the  decline  of  the 
icote  specific  disease^  or  within  a  fortnight  of  its  termination.  In 
lome  of  the  cases  after  scarlet  fever,  dropsy  was  present  at  the  time 
if  the  onset;  in  others  there  was  no  dropsy.  The  cases  after 
icarlet  fever  occur  chiefly  between  two  and  five  years  of  age ;  those 
ifter  measles  between  one  and  four.  The  malady  may  also  come  on 
luring  severe  and  prolonged  whooping-cough  or  bronchitis,  and  in 
later  childhood  during  the  course  of  "  gasirio  fever."  It  very  rarely 
M>mes  on  daring  rheumatic  fever,  but  I  have  known  it  to  follow 
■ramps. 

The  onset  was  attended  by  severe  convulsions  in  more  than  half  the 
oases;  in  some  the  convulsions  recurred  at  short  intervals  during 
wrexal  hours,  and  at  the  end  of  that  time  the  child  was  found  paralysed. 
In  other  cases,  several  distinct  attacks  of  convulsion  were  separated  by 
liosrs  or  days,  and  the  hemiplegia  was  only  found  after  two  or  three 
had  occurred,  or  when  the  series  was  over.  The  initial  convulsions 
no  generally  one-sided,  affecting  the  limbs  afterwards  paralysed,  and 
the  later  fits  have  almost  always  this  distribution ;  sometimes  the 
initial  fits  are  general  In  some  cases  the  hemiplegia  comes  on  with- 
iNii  any  convulsion.  In  most  instances,  whether  there  are  convulsions 
Mr  not»  the  onset  is  attended  by  severe  cerebral  symptoms,  and  the 
diild  often  lies  unconscious  for  several  days.  Sometimes  there  is 
fever  and  vomiting.  In  older  children  there  may  be  some  pain  in  the 
head,  but  this  symptom,  on  the  whole,  is  not  prominent.  In  the  cases 
that  are  secondary  to  some  acute  disease,  attended  with  general  pros- 
limiioii*  or  in  which  such  prostration  follows  general  convulsions,  the 
hemiplegia  may  not  be  discovered  for  some  days  or  weeks  after  the 
BBsei.  If  the  paralysis  is  on  the  right  side,  it  may  be  accompanied 
bj  distinct  aphasia  in  those  children  who  have  already  acquired  the 
power  of  speech.  The  aphasia  passes  away  completely  in  the  course 
of  a  few  weeks ;  rarely  it  lasts  for  a  month  or  two. 

The  farther  course  of  the  symptoms,  and  the  persistent  condition, 
vaiy  in  different  eases.  In  most  of  them  a  considerable  degree  of 
hemiplegia  remains*  but  it  is  probable  that  in  some  instances  a  cere- 
bral lesion  of  the  same  character  is  so  placed  as  to  cause  no  persistent 
symptoms,  and  there  aiay  then  be  no  indication  of  its  existence.  I 
lemember,  many  years  ago,  finding  a  large  cavity,  the  size  of  a  hen*s 
cgg^  IB  the  posterior  part  of  the  left  parietal  lobe,  in  a  man  in  whom 
aoeerebral  lesion  was  even  sus|)ected.  With  the  exception  of  the 
halt*TiBioa  eenti%  in  the  posterior  extremity  of  the  hemisphere,  it  is 
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probaBle  tbat  a  lesion  in  earlj  life  causes  lasting  symptoms  only  wb 
it  involves  tbe  motor  patb  or  motor  cortex. 

Tbe  residual  bemiplegia  affects  tbe  rigbt  or  left  side  with  abon 
equal  frequency.    In  some  cases  tbe  amount  of  tbe  persistent  pals^ 
is  sligbt.    If  at  first  incomplete,  it  sooo  passes  away  from  tome 
of  tbe  side,  tbe  arm  or  tbe  leg.     More  often  it  is  at  first  oomplet 
and  contiuues  so  for  a  few  montbs,  and  then  power  slowly  returns  ir 
some  parts,  especially  tbe  face  and  arm,  in  oonsequenoe  of  the  oo 
pensation  by  tbe  other  hemisphere.    Yery  rarely  the  paralysis 
been  bilateral  from  tbe  first,  and  both  sides  haye  remained 
This  is  doubtless  the  result  of  a  bilateral  lesion,  as  one  recorded 
proves;*  compensation  is  then  impossible,  and  the  palsy  remai 
absolute  in  the  legs  as  well  as  in  tbe  arms. 

The  ultimate  condition  of  tbese  cases  necessarily  depends  on 
severity  of  tbe  symptoms.    In  a  large  number   the  arm  remai 
considerably  paralysed.    Some  power  is  recovered  in  the  shoulder 
elbow,  and  a  little  in  tbe  hand,  and  as  movement  returns 
comes  on.    In  the  vast  majority  tbe  limb  becomes  tbe  seat  of  mobi 
spasm  (athetosis,  post-hemiplegic  chorea),  of  which  these  cases  p 
sent  tbe  most  typical  examples.f    There  is  varying  flexor  and 
spasm  at  tbe  several  joints,  the  variations  being  greatest  in  the  ban 
in  wbicb  tbere  are  often  spontaneous  movements,  quick  or  slow, 
Toluntarv  movement  is  disordered  and  ataxic    The  condition  is  ik 
described  at  p.  85.    The  subluxation  of  the  middle  joint  of  tSae 
fingers,  in  consequence  of  the  spasm  in  the  interosseal  muscles,      if 
generally  conspicuous.     Tbe  active  changing  spasm  is  proportioned,  to 
tbe  amount  of  voluntary  power ;  when  tbis  is  slight  there  is  ma.<s& 
fixed  spasm,  by  wbicb  tbe  wrist-joint  is  olten  strongly  flexed.    Fhe 
spasm  in  tbe  upper  part  of  the  arm  may  be  considerable,  and  jomj 
keep  tbe  limb  rigid,  generally  in  extension.    A  strong  effort  with  ^be 
affected  band  causes  a  corresponding  movement  in  the  other  hso4 
and  vice  versa.    In  some  cases  recovery  is  so  great  that  only  a  sligbt 
amount  of  inco-ordination  remains,   and  occasionally  even  this  u 
absent.     Tbe  paralysed  arm  is  shorter  than  tbe  other  in  most  of  the 
severe  cases,  and  all  the  bones,  even  the  scapula,  present  a  diminatioa 
in  size.    The  muscles  may  also  be  small,  but  are  occasionally  hyper- 
tropbied  from  the  effect  of  their  continuous  over-action.    The  leg 
always  regains  considerable  power,  and  the  patient  can  walk  without 
difficulty,  although  tbe  growth  of  tbe  limb  may  be  so  hindered  si  to 
cause  a  limp.     Tbe  knee-jerk  is  excessive,  and  a  clonus  can  sometim«i 
be  obtained.     Spasm  is  generally  slight,  but  often  causes  sometalip^ 
equinus,  or  equino-varus,  always  to  be  overcome  by  gentle  pressing* 
tbe  toes  are  sometimes  over-extended  in  tbe  act  of  walking.     In  ^ 

•  Heabner  (see  p.  461  nolo). 

t  On  Hccoant  of  the  frequency  of  this  symptom  the  cases  have  ben  twc^ 
"  cerebral  spastic  paralysis,"  bat  the  designation  U  too  wide  in  Hb  meaning  to  ^ 
very  appropriate. 
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face  the  residual  weakness  is  trifling,  but  often  there  is  distinct  over- 
action  of  the  muscles  on  the  affected  side.  This  is  seen  best  in  the 
act  of  smiling,  in  which  a  slight  movement  occars  earlier,  and  is  at  first 
more  marked,  than  on  the  other  side,  although  a  strong  movemeut 
maj  be  distinctlj  slighter. 

As  a  rule,  sensation  is  perfecUj  normal  on  the  paralysed  side.  It 
is  probably  impaired  in  some  cases  during  the  early  stage,  but  recovery 
is  constant,  so  constant  that  it  can  only  be  by  the  compensation  effected 
bj  the  other  hemisphere.  In  the  only  case  I  have  seen  in  which  there 
was  any  loss  of  sensation  some  years  after  the  onset,  the  loss  was 
clearly  functional,  hysterical  hemiansssthesia ;  a  week  later  it  had  dis- 
appeared, and  existed  on  the  opposite  side.  Mental  defect  is  very 
common,  and  presents  every  conceivable  degree,  from  a  slight  amount 
of  hysteria  to  pronounced  iodicy.  One  of  the  most  severe  cases  of 
hysteria  that  I  have  seen  was  in  a  girl,  the  subject  of  old  infantile 
hemiplegia.  Another  frequent  symptom  is  convulsion,  recurring,  and 
resembling  idiopathic  epilepsy  in  its  course,  although  not  in  its  origin. 
Such  recurring  fits  are  met  with  in  at  least  two  thirds  of  the  cases. 
Sometimes  they  continue  from  the  onset;  sometimes  an  interval  of 
jears  may  elapse  before  the  fits  begin,  and  occasionally  the  hemiplegia 
occurs  in  infancy,  and  the  convulsive  attacks  are  only  added  when  the 
age  of  puberty  is  reached.  These  cases  will  be  again  considered  in  the 
chapter  on  "  Epilepsy/*  The  convulsions  are  almost  always  one-sided, 
affecting  only  the  paralysed  limbs,  and  often  begin  locally  after  the 
fashion  of  **  cortical  epilepsy."  It  is,  however,  a  siguificant  fact,  in- 
dicating  how  profound  is  the  influence  of  the  repeated  discharges  on 
the  brain,  that  the  fits  may  ultimately  be  preceded  by  an  aura  identi- 
cal with  some  one  of  the  most  common  warnings  of  idiopathic  epilepsy, 
and  that  minor  attacks  may  be  developed  which  consist  only  of  loss 
of  consciousness. 

Patboloot. — ^Yexy  few  observations  have  been  made  on  the  condi- 
tion of  the  brain  in  these  cases,  and  those  are  chiefly  on  cases  long 
after  the  onset.  The  conditions  found  have  varied,  and  are  susceptible 
of  different  explanations.  In  some,  a  cavity  has  been  found  in  the 
central  region  of  the  hemisphere,  involving  the  central  ganglia,  and 
•ometimes  extending  as  far  as  the  cortex  of  the  motor  region.  If 
there  is  an  opening  on  the  sturface  of  the  brain  the  condition  has  been 
distinguished  by  a  special  name,  "  porencephalia."*  The  actual  c^ivitj 
may  be  very  large,  or  may  be  small,  and  may  appear  as  if  cicatricial 
contraction  had  drawn  the  walls  together.  On  the  other  hand,  there 
is  sometimes  no  cavity  or  evidence  of  extensive  destruction  of  tissue, 
but  some  convolutions  are  small  and  indurated.     In  most  cases  the 

*  It  is  enrioiis  that  in  some  cases  of  sach  cavity  there  has  been  &  defect  in  the 
Wmm  €orr»'poDdiug  to  the  bole  in  the  brain.  The  origin  of  such  defect  in  »kull 
and  brain  ia  not  known,  but  it  it  improbable  that  the  condition  belongs  to  the  aCaas 
Bsw  under  oonsiUerution. 
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of  the  brain,  and  extended  ontwards  towards  the  diseaaed  bone^ 

nntil  a  communication  was  established. 

The  mechanism  by  which  an  abscess  within  the  brain  is  produced  bj 
ear  disease,  not  directly  continnons  with  the  cerebral  suppuration, 
must  be  by  the  passage  of  septic  material  from  the  bone  disease  into 
the  cerebnd  substance.  The  arrest  or  retardation  of  the  circulation  in 
the  sinuses  may  permit  this  material  to  reach  the  brain  by  the  yeins 
which,  from  ear  and  brain,  ponr  their  blood  into  the  sinuses ;  but  while 
the  current  is  still  flowing  this  can  scarcely  occur.*  It  is  not  impro- 
bable, however,  that  the  periyascnlar  lymphatic  canals  are  the  paths  by 
which  the  infection  generally  trayels;  in  these  inflammation  may 
extend  by  contiguity,  and  does  so  rapidly  when  septic  in  natnre.  The 
internal  carotid  artery  sends  twigs  to  the  interior  of  the  tympanio 
cavity,  and  the  perivascular  sheaths  of  these  have  been  thought 
to  be  the  chief  channels  of  infection  (Binswanger),  but  the  rarity  of 
abscess  in  the  frontal  lobes  in  consequence  of  ear  disease  renders  this 
improbable. 

The  roof  of  the  tympanum  forms  part  of  the  middle  fossa  of  the 
base  of  the  skull,  on  which  lies  the  temporo-sphenoidal  lobe,  and  the 
superior  petrosal  sinus  receives  blood  &om  both.  The  bone  which 
separates  the  mastoid  cells  from  the  intra-cranial  cavity  forms  part  of 
the  posterior  fossa  beneath  the  tentorium,  and  on  it  the  cerebellar 
hemisphere  lies,  while  the  lateral  sinus  receives  blood  from  both. 
Hence,  as  Toynbee  first  pointed  out,  disease  of  the  tympanum  causes 
chiefly  cerebral  abscess,  that  of  the  mastoid  cells  cerebellar  abscess. 
Exceptions  to  the  rule  are,  however,  occasionally  met  with. 

Okronie  diieois  of  the  nae  is  an  occasional  but  rare  cause  of  cerebral 
abscess  (6  cases  of  240).  There  is  usually  bone  disease,  involving  the 
nasal,  sphenoid,  or  ethmoid  bones,  and  often  syphilitic  in  origin.  In 
some  cases  the  disease  is  confined  to  the  nasal  mucous  membrane,  just 
as  the  ear  disease  may  be  limited  to  the  mucous  membrane  of  the  tym- 
panum. The  abscess,  single  in  two  thirds  of  the  cases,  is  almost  invari* 
ably  situated  in  the  frontal  lobe;  in  only  one  recorded  case  was  it  in  the 
parietal  lobe.  Meningitis  frequently  co-exists.  When  there  is  bone 
disease  the  sac  of  the  abscess  may  communicate  with  this,  so  that  pus 
is  discharged  from  the  interior  of  the  brain  through  the  nose. 

Still  rarer  as  a  cause  of  cerebral  abscess  is  orbiial  dUeaae  (three 
cases).  In  two  there  was  an  abscess  in  the  orbit,  in  one  a  growth. 
The  suppuration  was  always  in  the  frontal  lobe,  and  single. 

Caries  of  other  bones  than  temporal,  and  not  due  to  injuiy,  very 
rarely  causes  cerebral  abscess.  Five  cases  only  were  of  this  nature. 
In  one  the  caries  was  syphilitic,  in  one  cancerous.  The  abscess  in 
each  case  was  single. 

The  last  local  cause  of  abscess  (extremely  rare)  is  a  tubercular 
growth  in  the  brain,  which  has  been  known  to  break  down  into  a 

•  Adams, '  Qliugow  Med.  Journ./  vol.  xv.  1881,  June,  pu  424.  The  problem  td 
ib«  mechaiibm  U  well  discussed  in  this  paper. 
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collection  of  pus.*  Other  tubercular  tumonrt,  and  other  evidence 
of  tuberde,  are  nsnallj  present,  and  indicate  the  origin  of  the 
abscess. 

The  Distant  Ccnues  of  cerebral  abscess  are  morbid  processes  in  some 
other  part  of  the  bodj  bj  which  septic  material  is  produced,  and  this, 
passing  into  the  blood-current,  doubtless  causes  the  abscess  of  the 
brain  by  septic  embolism.  The  reality  of  this  mechanism  has  been 
demonstrated  in  one  case ;  a  cerebral  abscess,  secondary  to  suppuration 
in  the  lung,  was  found  to  contain  lung-pigment.f  Since  embolic 
processes  are  rarely  single,  cerebral  abscess  from  distant  causes  is  fre- 
quently multiple.  From  local  causes  the  proportion  of  cases  in  which 
there  are  more  than  one  abscess  is  only  18*5  per  cent. ;  from  distant 
canses  it  is  61  per  cent. 

In  general  pysemia  the  brain  is  far  less  frequently  the  seat  of  the 
secondary  suppuration  than  are  some  other  organs,  and  it  is  probable 
that  the  brain  is  less  frequently  affected  in  pyesmia  due  to  injury  than 
in  pyaemia  due  to  non-traumatic  causes.  Only  9  of  234  cases  of 
cerebral  abscess  occurred  as  part  of  general  pjrsemia,  and  in  only  one 
of  these  was  the  pysemia  secondary  to  injury ;  in  one  it  was  post- 
puerperal  ;  in  three  it  was  secondary  to  abscesses  elsewhere,  and  in  two 
to  abscess  of  the  liver  produced  by  dysentery.  In  one  third  of  the 
cases  the  abscess  was  single,  in  another  third  there  were  from  two  to 
fiTe  abscesses,  in  the  remaining  third  numerous  small  foci  of  suppura- 
tion were  scattered  through  the  brain,  as  many  as  sixty-eight  being 
counted  in  one  case.) 

In  an  important  group  of  cases  (about  10  per  cent,  of  the  whole) 
an  abscess  of  the  brain  is  the  result  of  suppuration  elsewhere, 
generally  in  the  lung,  without  indications  of  general  pyssmia.  This 
form  has  been  termed  '*  pulmonal  cerebral  abscess  ;**§  the  limitation 
of  the  secondary  suppuration  to  the  brain  is  remarkable.  Pneumonia, 
imperfectly  resolved  and  breaking  down ;  suppurating  cavities  in  the 
Inngs,  left  by  such  pneumonia,  or  the  result  of  bronchial  dilatation ; 
simple  foetid  bronchitis ;  and  especially  empyema,  are  the  chief 
causal  conditions.  II  It  never  results  from  true  tubercular  cavities. 
Suppuration  in  the  abdominal  cavity  is  a  less  common  cause,  and 
still  rarer  is  suppuration  connected  with  the  limbs.    The  abscess  is 

*  For  an  iDsUnce  lee  I/Eipine,  '  Rev.  m^d.  de  la  Suisse  Romande,'  1886,  p.  37L 
t  B5ttcher,  '  Petersb.  med.  Zeitschrift/  1869,  and  *  Yirchow*!  Jahretbericht,' 

1869,  ii,  61. 

{  It  ihoold  be  noted  tbat  pymnU  !•  not  alwaji  the  canse  of  a  cerebral  abscess 
with  wbicb  it  eo-ezifts.  Tbe  abscess  may  be  of  local  origin,  and  tbe  pyemia  may 
be  the  result  eitber  of  the  abscess  or  of  the  local  canse  of  the  absoesa. 

I  Martins, '  flimabecesse/  Berlin,  1892. 

II  In  diseases  within  the  Inng-snbstance  capable  of  cansiDg  it^  cerebral  abscess 
appears  to  occnr  in  about  8  per  oent  according  to  some  facts  published  bj 
B.  Hatber  (« Dentsche  Arobiv  f .  Idin.  Med.,'  zuiv,  p.  169).  Of  ninety-eight  caees 
(lorty-nins  of  gangrene  of  the  lungs,  thirty-eeTen  of  fcstid  bnmchitii^  aad  twelve 
ef  tetmchlal  dilatation)  there  was  cerebral  abscess  in  eight. 
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adults,  the  sjmptomB  of  a  cerebral  lesion  of  some  kind  are  uai 
distinct ;  the  significance  of  the  somnolence  and  coma,  of  the  delirii^=i 
and  headache,  or  of  the  motor  symptoms,  is  unmistakable.  But 
joung  children,  the  simple  exhaustion  from  the  diarrhoBa  is  oftz.  < 
attended  bj  somnolence  and  inertia  hardly  less  severe  than  that  wh-s^ 
attends  the  occlusion  of  the  sinus.  Epistaxis,  cedema  of  the  scalps  c 
retraction  of  the  head,  under  such  circumstances,  should  alwa.^i 
attract  attention.  The  temperature  is  normal,  or  raised  only  one  or 
two  degrees. 

Secondary. — Tbe  pblebitic  form  is  usually  due  to  ear  disease,  aiul 
the  sinuses  most  often  occluded  are  those  near  the  ear:  the  blood  k 
able  to  escape  by  other  channels ;  the  damage  to  the  brain  is  theiv* 
fore  slighter,  and  the  direct  symptoms  are  less  obtrusive  than  ii 
thrombosis  of  the  superior  longitudinal  sinus.  Indeed,  the  oerebnl 
symptoms  that  occur  are  due  rather  to  the  meningitis  which  usuallj 
coincides  than  to  the  closure  of  the  sinus.  The  clot  that  form  ii 
usually  septic,  and  breaks  down  quickly  into  purulent  infeetifi 
material;  hence  the  symptoms  of  septicsemia  are  often  more  pronoanoad 
than  are  those  of  intra-cranial  disease.  In  some  cases  the  local  !][■- 
ptoms  have  been  so  slight  that  the  occurrence  of  a  morbid  procenvM    . 


not  suspected  until  the  signs  of  secondary  pulmonary  abscesses  vol 
found.  More  frequently  the  septicsemic  symptoms  are  of  considenUl 
severity, — rigors,  remitting  or  intermitting  pyrexia,  and  a  typkoM 
aspect.  Gradually,  cerebral  symptoms  become  more  prominaali 
there  is  headache,  sometimes  local.  Jhe  patient  becomes  dnH 
somnolent,  and  comatose ;  or,  on  the  other  hand,  there  mtj  bl 
delirium,  quiet  or  violent.  Motor  symptoms  may  consist  in  variai 
paralyses,  disordered  sensation,  convulsions,  or  rigidity,  due  diieflj 
to  the  meningitis.  Their  significance  depends  on  their  assodikioi 
with  septic  symptoms,  or  with  the  subcutaneous  oedema  already  ds» 
8cril>ed.  When  the  secondary  thrombosis  affects  other  sinusei)  iki 
special  local  symptoms  already  described  may  be  more  pronounoei 

The  onset  of  the  symptoms  is  sometimes  sudden,  but  more  ofui 
insidious.  Their  duration  varies  from  a  few  days  to  a  fbrtoi^ 
Coma  usually  precedes  death.  Occasionally  severe  convukioiii  9tJ 
exhaust  the  patient  in  a  few  hours.  Becoverj  ia  extremely  !*■' 
when  the  external  symptoms  leave  no  doubt  of  the  accuracy  of  tkl 
diagnosis,*  but  it  sometimes  occurs  in  marantic  cases.  It  isprobm 
that  the  clot  may  be  absorbed  and  circulation  re-establisbed ;  M  ' 
the  thrombus  has  extended  into  a  vein*  permanent  damage  to  tb 
cortex  may  result. 

DxAONOSis. — In  marantic  thrombosis  in  tho  adult  the  oeeuiisMff 

*  An  ioBtance  of  recovery  with  some  permanent  damage  to  the  left  beadi|hi*< 
recorded  by  Voormnn  ('  Dent.  med.  Wochenscbrifty'  1882,  No.  86)  in  a  eUi  i" 
mouths  old,  in  whom  the  ■ymptoms  were  tremor  of  tongao  and  right  Uabi^ikW 
of  neck,  opistbotonoe,  with  distent^ion  of  the  left  temporal  vein,  and  aidsBiif 

•calp. 


1 
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The  sjmptams  that  are  produced  are  thns  in  part  those  of  inflam« 
mation;  in  part  thej  are  those  of  an  irritating  foreign  body,  snch  ai 
a  tomour  maj  cause.  Their  character  is  determined  by  the  character 
of  the  morbid  process,  and  by  its  seat ;  but  local  symptoms,  such  as 
afford  an  indication  of  the  position  of  the  disease,  are  absent  far  mors 
frequently  than  in  the  case  of  tumour.  This  is  due  to  two  circum* 
stances.  First,  abscesses  are  often  situated  in  parts  of  the  brain,  as 
the  temporo-sphenoidal  and  frontal  lobes,  in  which  a  lesion  often  causes 
BO  local  symptoms,  whatever  be  its  nature.  Secondly,  the  pressure  of 
a  slowly  developed  abscess  produces  less  grave  effects  than  does  that 
of  a  tumour. 

Every  gradation  is  met  with  between  the  cases  of  acute  abscess 
with  severe  cerebral  symptoms,  running  a  rapid  course,  and  ending 
fatally  in  two  or  three  weeks,  and  those  chronic  forms  in  which  the 
initial  disturbance  is  so  slight  as  to  be  unnoticed;  while  the 
stationary  period  is  marked  by  complete  latency,  so  that  the  existence 
of  the  disease  is  unsuspected  until  the  rupture  of  the  abscess,  or  some 
acute  consequence,  causes  death.  In  cases  of  pyesmia,  moreover,  the 
existence  of  suppuration  in  the  brain  may  be  unsuspected,  because 
its  symptoms  are  masked  by  those  of  the  general  disease. 

Early  symptoms  are  most  frequent  in  cases  of  traumatic  abscess, 
because  the  initial  inflammation  is  most  extensive.  When  present 
they  resemble  those  of  meningitis,  which  often  co-exists ;  there  is  head« 
ache,  frequently  local,  vomiting,  and  febrile  disturbance,  attended  in 
severe  cases  by  rigors.  Convulsions  are  less  common;  when  general 
they  indicate  that  the  mischief  is  extensive  and  severe.  Local  convul- 
mens  occur  only  when  the  disease  is  near  or  beneath  the  central 
oonTolutions.  Paralysis*  and  delirium  are  rarely  early  symptoms. 
In  the  cases  of  acute  abscess  these  effects  pass  on  into  those  presently 
to  be  described,  such  as  attend  the  terminal  stage  of  chronic  abscess, 
and  usually  consist  in  delirium,  convulsions,  and  paralysis  on  the 
side  opposite  to  the  abscess  The  temperature  is  raised,  and  severe 
rigors  may  occur.  Delirium  gives  place  to  stupor,  which  deepens 
into  final  coma. 

These  cases  of  acute  abscess  are  most  frequently  the  result  of 
injury,  next  of  distant  suppuration  and  pysemic  embolism,  while  they 
are  not  common  as  a  result  of  otitis.  The  duration  of  the  symptoms 
is  in  most  cases  from  ten  to  thirty  days,  but  sometimes  death  occurs 
at  the  end  of  a  week,  and  suppuration  has  been  found  at  the  end  of 
thirty-six  hours  after  an  injury.f  A  communication  between  the 
kteral  Tentride  and  the  surface  has  been  established  in  twelve  days4 
The  *'  latent  period  '*  of  chronic  abscess  varies  much  in  duration, 

*  Such  oorticftl  motor  lymptomt  are  met  with  especially  in  absoeM  from  long 
in  whidi  an  emboUe  prooeM  occim  in  the  region  of  the  middle  cerebnd 


t  MartiDi,  loc  dt. 

S  flootham. '  Brit.  Mod.  Jovm.,'  189S. 
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from  two  or  ihiee  monthfl  to  several  yean.    Wheiit  m  i«  often 
ease,  the  initial  symptoms  were  slight,  its  oommencement  caniiot 
fixed,  but  it  seems  to  be  oceasionally  yery  prolonged;  aa  abaoasr^ 
which  has  become  enclosed  in  a  thick  capsule  has  apparently  remainei^ 
for  as  much  as  seven  years  in  one  case,  and  in  another  for  twent; 
without  exciting  symptoms.     But  the  latency  is  often   im 
slight  symptoms  exist,  their  natiire  being  misunderstood, 
is  the  most  common,  usually  not  severe.    In  cases  of  ear  disease 
sometimes  alternates  with  otorrhoea.     Convulsions  may  have  occurred 
and  have  been  thought  to  be  due  to  idiopathic  epilepsy.     In  a  f 
cases  slight  mental  disturbance,  usually  melancholiOy  has  been 
only  symptom. 

The  latent  period  may  end  suddenly  or  gradually.    The  ie 
stage  is  sometimes  preceded  by  a  gradual  increase  in  the  headache       oj 
mental  symptoms,  by  restlessoess.irritability  of  temper,  or  depressi^sno. 
Barely,  acute  symptoms  develop  and  subside,  the  latency  oontinuS.s^ 
as  before.     Such  an  attack  is  usually  due  to  intercurrent  meningi^fa 
As  a  rule,  when  the  latency  is  once  broken,  the  active  symptc^KHf 
increase  until  death  occurs. 

The  characteristic  symptoms  of  abscess,  therefore,  are  those  of  tt« 
terminal  stage;  these  in  acute  cases  are  continuous  with  the  inirfcni/ 
disturbance,  and  even  in  chronic  abscess  they  sometimes  exist  in  sli^l 
degree  during  the  latent  stage,  especially  towards  its  close.  lob 
those  of  tumour,  they  may  be  divided  into  general  and  focal,  but  the 
former  are  the  more  important,  and  exist  alone  more  frequently  tba 
in  the  case  of  tumour. 

Headache  is  as  frequent  as  it  is  in  tumour,  and  presents  similtf 
characters.  It  is  more  often  moderate  in  degree,  but  now  and  then 
is  extremely  severe,  and  has  even  been  known  to  kill  the  patient  t^ 
its  violence.  It  is  often  increased  by  posture,  and  by  muscular  effort 
that  causes  mechanical  congestion.  Its  position  corresponds  with  tlM 
seat  of  the  disease,  and  more  frequently  than  in  the  case  of  tumour; 
but  it  is  sometimes  referred  to  a  different  part  of  the  head,  and  the 
statements  made  in  a  subsequent  page  regarding  the  pain  of  tomoar 
are  applicable  also  to  that  of  abscess.  In  traumatic  abscess  the  psin 
is  generally  referred  to  the  situation  of  the  lesion,  but  iu  abscess  froB 
ear  disease  pain  in  the  ear  often  blends  with  general  pain  in  the  Iwii 
Occasionally  the  pain  varies  in  seat  from  day  to  day.  Oaee 
established,  it  usually  persists. 

Vomiting  is  often  associated  with  the  headache,  and  is  especisOj 
frequent  in  cerebellar  abscess.    The  same  is  true  of  giddiness.  A' 
though  less  frequent  in  cerebral  than  in  cerebellar  abscess,  bothtlie 
symptoms  are  occasionally  very  marked  in  the  former. 

Optic  neuritis  is  less  common  in  abscess  than  in  tumour,  hot 
certainly  more  frequent  than  published  facts  suggest.    It  may  or 
in  both  acute  and  chronic  abscess,  and  probably  the  ophthalmos 
would  show  that,  during  the  latent  stage,  it  frequently  precede 
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of  the  CMM  may  be  expected  to  ocoor  daimg  the  time'of  the 
jemr  when  hot  weather  is  oeoasionallj  met  with.      The  onset  some- 
tunes  oceun  within  a  few  dajs  of  a  severe  fall,  especiallj  during  the 
first  two  jears  of  life.    It  may  also  be  secondary  to  pneumonia  and  to 
leTore  diarrhoea,  chiefly  in  early  infancy. 

Of  other  diseases  to  which  the  condition  was  distinctly  secondary, 
two  acute  specific  diseases  take  the  first  place — scarlet  fever  and 
measles.  In  almost  all,  the  onset  was  during  the  decline  of  the 
acate  specific  disease^  or  within  a  fortnight  of  its  termination.  In 
some  of  the  cases  after  scarlet  fever,  dropsy  was  present  at  the  time 
of  the  onset;  in  others  there  was  no  dropsy.  The  cases  after 
scarlet  fever  occur  chiefly  between  two  and  five  years  of  age ;  those 
after  measles  between  one  and  four.  The  malady  may  also  come  on 
daring  severe  and  prolonged  whooping-cough  or  bronchitis,  and  in 
later  childhood  during  the  course  of  "  gasiric  fever."  It  very  rarely 
comes  on  during  rheumatic  fever,  but  I  have  known  it  to  follow 
mnmps. 

The  onset  was  attended  by  severe  convulsions  in  more  than  half  the 
cases;  in  some  the  convulsions  recurred  at  short  intervals  during 
several  hours,  and  at  the  end  of  that  time  the  child  was  found  paralysed. 
In  other  cases,  several  distinct  attacks  of  convulsion  were  separated  by 
hours  or  days,  and  the  hemiplegia  was  only  found  after  two  or  three 
had  occurred,  or  when  the  series  was  over.  The  initial  convulsions 
aic  generally  one-sided,  affecting  the  limbs  afterwards  paralysed,  and 
the  later  fits  have  almost  always  this  distribution ;  sometimes  the 
initial  fits  are  general  In  some  cases  the  hemiplegia  comes  on  with- 
out any  convulsion.  In  most  instances,  whether  there  are  convulsions 
or  not,  the  onset  is  attended  by  severe  cerebral  symptoms,  and  the 
child  often  lies  nnconscious  for  several  days.  Sometimes  there  is 
fever  and  vomiting.  In  older  children  there  may  be  some  pain  in  the 
head«  bnt  this  symptom,  on  the  whole,  is  not  prominent.  In  the  cases 
that  are  secondary  to  some  acute  disease,  attended  with  general  pros- 
tniioD,  or  in  which  such  prostration  follows  general  convulsions,  the 
hemiplegia  may  not  be  discovered  for  some  days  or  weeks  after  the 
osiaet.  If  the  paralysis  is  on  the  right  side,  it  may  be  accompanied 
hj  distinct  aphaisia  in  those  children  who  have  already  acquired  the 
power  of  speech.  The  aphasia  passes  away  completely  in  the  course 
of  a  few  weeks ;  rarely  it  lasts  for  a  month  or  two. 

Tho  farther  course  of  the  symptoms,  and  the  persistent  condition, 
^vy  in  different  cases.  In  most  of  them  a  considerable  decree  of 
hemiplegia  remains,  but  it  is  probable  that  in  some  instances  a  cere- 
bral lesion  of  the  same  character  is  so  placed  as  to  cause  no  persistent 
symptoms,  and  there  may  then  be  no  indication  of  its  existence.  I 
mmember,  many  years  ago,  finding  a  large  cavity,  the  size  of  a  hon*s 
(gg^  IB  the  posterior  part  of  the  left  parietal  lobe,  in  a  man  in  whom 
10  cerebral  lesion  was  even  suspected.  With  the  exception  of  the 
halt*visi(m  centi%  in  the  posterior  extremity  of  the  hemisphere,  it  is 
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is  ferer,  but  towards  the  eod  (and  Bometimet  througboat)  it  maj  be 
infrequent,  falling  to  50,  40,  or  80.  A  dry  brown  tongue  and  con* 
stipation  are  sometinieB  attended  bj  profound  anorexia,  and  often  bj 
Tomiting.     The  sphincters  are  rarely  affected  until  the  final  period. 

Symptonu  aecarding  io  Seat, — The  general  symptoms,  headache, 
delirium,  terminal  coma,  optic  neuritis,  &e.,  are  irrespectiye  of  the 
seat  of  the  abscess,  and  the  chief  local  s3rmptom8  hare  been  already 
mentioned.  It  is  important  to  remember  that  they  are  seldom 
present  when  the  abscess  is  in  the  pre-central  region  of  the  frontal 
lobe,  or  in  the  temporo-sphenoidal  lobe,  and  when  an  abscess  in  the 
central  ganglia  is  small.  Otherwise  the  statements  to  be  made 
regarding  tumour  apply  also  to  abscess. 

The  headache  due  to  a  cerebellar  abscess  is  usually  occipital,  often, 
in  ear  disease,  darting  from  the  ear  to  the  occiput,  and  sometimes  it  isTory 
severe.  Vomiting  is  frequent,  and  occasionally  there  is  typical  cere- 
bellar  inco-ordination,  probably  in  consequence  of  pressure  on  the 
middle  lobe.  The  symptoms  that  may  be  caused  by  compression  of 
the  pons  have  been  already  mentioned.  Bigidity  of  the  neck,  pro- 
bably due  to  slight  meningitis,  occurs  without  rupture. 

A  small  abscess  in  the  pons  usually  causes  no  symptoms  till  it 
bursts,  but  alternate  hemiplegia,  or  even  bilateral  paralysis  of  limbs 
and  face,  has  been  observed,  and  is  common  if  the  abscess  is  large. 

When  several  abscesses  are  present,  unless  they  are  very  small,  one 
is  usually  much  larger  than  the  rest,  and  determines  the  symptoms. 
The  minute  abscesses  which  are  occasionally  scattered  through  the 
brain  in  great  numbers  in  pyaemia  seldom  cause  definite  symptoms. 

Bupture, — The  grave  disturbance  which  marks  the  terminal  period  is 
usually  due  to  the  occurrence  of  inflammatory  oedema  and  softening 
round  the  abscess,  induced  by  its  extension,  and  sometimes  by  some 
secondary  influence,  such  as  a  blow  on  the  head,  or  exposure  to  cold. 
Death  is  sometimes  due  to  the  rupture  of  the  abscess,  the  frequency 
of  which  has  been  already  mentioned.  External  rupture  of  a  cerebral 
abscess  may  cause  symptoms  of  violent  meningitis,  rapidly  fatal,  but 
frequently  the  adhesions  of  the  membranes  prevent  the  escape  of  the 
pus  on  the  surface  of  the  brain.  A  cerebellar  abscess  more  often 
ruptures  into  the  membranes ;  and  the  acute  purulent  inflammation 
which  results  around  the  pons  and  medulla  usually  causes  rigidity 
of  the  neck,  retraction  of  the  head,  slight  opisthotonos,  and  even 
rigidity  of  the  masseters  and  convulsive  shocks. 

Bupture  into  the  lateral  ventricles  occurs  in  abscesseH  in  all  parts 
of  the  cerebrum,  but  is  especially  frequent  in  those  of  the  tempore- 
sphenoidal  lobe.  The  symptoms  produced  bear  considerable  resem- 
blance to  those  of  ventricular  hsemorrhage,  consisting  of  convulsions 
and  coma ;  they  rapidly  deepen  to  death. 

Occasionally  a  patient  with  abscess  of  the  brain  dies  suddenly,  and 
the  post-mortem  examination  fails  to  reveal  the  mechanism  by  which 
death  was  produced.    A  similar  event  occurs  in  tumour. 


ABS0ES8.  488 

Coumsa.-^Tha  Tarieties  which  the  disease  preeents  io  its  course 
bare  been  already  mentioned.  They  maj  be  divided  into  the  following 
poups,  between  which,  however,  intermediate  forms  oocar : 

I.  Acute  abscess,  with  the  early  iDflammatory  symptoms  progress- 
n^  without  con8idei*able  diminution  into  a  terminal  stage,  and  the 
rbole  affection  running  its  course  in  from  one  to  four  weeks. 

H.  Chronic  abscess,  in  which  a  latent  period  intervenes  between  the 
sarly  and  late  cerebral  disturbance,  and  in  which  the  early  symptoms 
ire  often  so  slight  as  to  be  unnoticed. 

(a)  The  latency  is  incomplete;  some  chronic  cerebral  symptoms 
occur — headache,  convulsions,  or  mental  depression ;  and  tl\ese  increase 
and  pass  gradually  into  the  more  severe  terminal  stage. 

(6)  The  latency  is  complete,  and  the  existence  of  any  cerebral  mis. 
diief  may  be  unsuspected  until — 

1.  The  terminal  stage  develops,  usually  suddenly. 

3.  Or  death  occurs  from  the  cause  of  the  abscess,  or  from  some 
sudden  effect  of  the  cerebral  lesion.  For  instance,  a  boy  was  struck 
on  the  head  by  a  cricket  ball ;  after  a  day  or  two  he  seemed  welL 
8<»me  months  later  he  was  found  on  his  face  in  bed,  dead,  a  sure  sign 
of  death  from  a  convulsion.  Post  mortem  an  abscess  of  the  brain  was 
found. 

8.  Or  death  occurs  from  some  intercurrent  disease.  Such  cases 
are  very  rare.  The  abscess  has  remained  stationary  for  a  long 
time;  the  capsule  has  become  thick  and  even  calcified,  and  the 
oontents  have  become  inspissated.  Such  cases  are  the  nearest  known 
approximation  to  recovery  from  an  abscess.  But  the  disease  is  still 
there,  and  its  quiescence  can  hardly  be  accepted  as  proof  of  entire 
EBnocuity,  since  death  has  resulted  from  an  abscess  after  a  latent 
period  of  twenty  years. 

When  nervous  symptoms  are  once  developed  they  usually  run  a  rapid 
eonrse.  Taking  all  cases  in  which  the  duration  was  noted,  the  symptoms 
hut  leas  than  five  days  in  a  fifth,  in  a  third  they  do  not  exceed  ten 
dajii  in  about  half  the  cases  they  do  not  exceed  a  fortnight,  and  in 
three  quarters  of  the  cases  they  do  not  exceed  a  month.  On  the 
whole,  the  symptoms  are  more  often  rapid  in  chronic  abscess  from 
mt  disease  (in  which  they  usually  succeed  a  latent  stage)  than  in 
trmamatic  cases  (m  which  there  is  often  no  latency).  Of  traumatio 
finos.  only  an  eighth  lasted  less  than  five  days,  a  quarter  did  not 
exceed  ten  days,  and  five  eighths  did  not  exceed  a  month.  On  the 
other  hand,  of  cases  secondary  to  ear  disease,  in  no  less  than  a  quarter 
the  symptoms  lasted  less  than  five  days,  in  a  third  they  did  not  exceed 
ten  days,  and  in  only  one  eighth  did  they  exceed  a  month. 

Diaairosis. — The  extreme  variability  and  frequent  latency  of  the 
Doarae  of  cerebral  abscess  often  render  its  diagnosis  difficult  and  even 
inpoesible,  and  no  brain  disease  of  equal  gravity  so  oftt>n  escapes 
recognition.    The  cerebral  symptoms  are  in  themselves  equivocal,  and 
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ftre  common  to  other  diseases,  from  simple  inflammation  on  the  one 
hand  to  a  tumour  on  the  other.  Thej  often  deriye  significance  from  their 
association  with  general  symptoms  suggesting  a  suppurative  process, 
especially  fever  and  rigors,  but  the  most  important  point  is  their  combi- 
nation with  a  cause  which  is  kuown  to  be  capable  of  giving  rise  to  oere* 
bral  abscess,  as  injury,  chronic  ear  disease,  or  distant  suppuration,  espe- 
cially in  the  lungs.  Such  indications  are  present  in  about  three  quar- 
ters of  the  cases.  The  greatest  difficulty  is  presented  by  those  in  which 
latency  is  complete,  and  the  terminal  symptoms  are  sudden  in  onset 
and  rapid  in  course ;  the  indications  of  a  chronic  cerebral  disease  are 
then  absent,  and  the  terminal  symptoms  resemble  those  of  apoplexy. 
If  sudden  rupture  into  the  yentricles  causes  merely  oonyulsions,  coma, 
and  death,  the  nature  of  the  case  can  be  suspected  only  when  a  cause 
for  abscess  exists.  It  is  of  great  importance,  therefore,  to  make  a 
careful  inquiry  or  search  for  the  slight  but  significant  symptoms  that 
so  often  precede  the  terminal  attack.  In  many  cases,  morcoyer,  an 
ophthalmoscopic  examination  would  reyeal  optic  neuritb,  which  is  of 
weight,  although  not  actually  conclnsive  in  cases  of  chronic  ear  disease, 
by  which  it  seems  sometimes  to  be  produced  even  without  the  mechan- 
ism of  meningitis. 

When  chronic  brain  symptoms  are  pronounced,  the  chief  distinetion 
has  to  be  from  tumour.  The  absence  of  a  cause  of  abscess  is  in 
favour  of  tumour.  Although  injury  may  give  rise  to  either  disease, 
a  growth  is  a  much  rarer  consequence  than  abscess,  is  later  in  develop- 
ment, more  uniformly  progressive  in  course,  and  it  more  often 
involves  the  cranial  nerves.  The  rapid  development  of  severe 
cerebral  symptoms  is  in  favour  of  abscess,  especially  if  accompanied 
bj  considerable  fever  and  by  rigors.  The  diagnosis  is  of  greatest 
importance  when  the  disease  is  deeply  seated,  since  an  operation 
would  be  justified  in  cases  of  abscess  when  it  would  be  impracti- 
cable in  tumour. 

Meningitis  and  abscess  may  readily  be  confounded,  and  not  without 
reason,  since  meningitis  may  cause  the  terminal  symptoms  of  abscess, 
and  it  may  result  alone  from  the  most  frequent  causes  of  abscess, 
injury  and  caries  of  bone.  The  distinction,  therefore,  cannot  always 
be  absolute.  Preceding  symptoms  are  of  longer  duration  in  abscess, 
and  meningitis  affects  the  cranial  nerves  in  greater  degree,  unless  the 
abscess  is  seated  in  the  pons.  The  terminal  meningitis  which  results 
from  abscess  is  usually  purulent  and  due  to  rupture  ;  it  is  more  rapid 
in  its  course  than  that  which  exists  alone,  often  begins  locally,  and 
preceding  cerebral  symptoms  may  materially  assist  the  diagnosis. 
When  these  are  absent,  the  diagnosis  may  be  as  impossible  as  in  the 
cases  in  which  there  are  only  terminal  symptoms  of  apoplectic 
character. 

The  distinction  from  simple  inflammation  of  the  brain  has  to  be  made 
chiefly  in  the  cases  of  injury,  and  then  consists  less  in  a  distinction 
between  the  two  than  in  the  recognition  of  the  indications  of  suppu- 
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ntion  OTer  and  aboye  those  of  inflammation.  One  of  these  is  afforded 
by  the  duration  of  the  symptoms.  Prolonged  traumatic  inflammation 
of  the  substance  of  the  brain  usuallj  results  in  suppuration,  and 
bencey  if  severe  local  symptoms  continue  for  more  than  a  week,  the 
formation  of  pus  is  probable.  Another  is  the  presence  of  the 
general  symptoms,  especially  rigors,  that  usually  attend  suppuration. 
L  tliird  is  the  subsidence  of  the  acuter  disturbance,  while  slighter 
ijmptoms  persist  and  subsequently  increase. 

The  difficulty  of  distinguishing  the  existence  of  abscess  in  a  case  of 
Tronic  ear  disease  is  sometimes  very  great,  because  some  general 
xrebral  symptoms  are  occasionally  produced  by  the  ear  disease,  and, 
M  we  have  seen,  these  may  include  distinct  optic  neuritis.  It  is, 
indeed,  impossible  to  lay  down  any  absolute  diagnostic  rules  for  these 
caaes.  The  important  fact  is  that  such  cerebral  symptoms,  and  espe- 
dally  eonsiderable  optic  neuritis,  are  exceedingly  rare  results  of 
simple  ear  disease,  and  in  the  great  majority  in  which  they  are  found 
tn  abscess  exists. 

Tha  seat  of  an  abscess  is  inferred,  when  due  to  injury,  by  the  posi- 
tion  of  this,  subject  to  the  facts  mentioned  above,  and  also  to  localis- 
ing indications,  which,  when  present,  have  the  same  significance  as  in 
cases  of  tumour.  In  abscess  from  ear  disease  the  chief  difficulty  is  the 
distinction  of  the  temporo-sphenoidal  lobe  and  cerebellum  as  seats. 
It  depends  chiefly  on  the  position  of  the  ear  disease,  in  the  middle  ear  or 
mastoid  cells,  and  also  on  the  definite  symptoms  of  cerebellar  disease, 
ineluding,  especially,  pronounced  occipital  headache,  attention  to  which 
will  often  prevent  error. 

Fonctional  diseases  and  abscess  can  only  be  confounded  in  the  rare 
cases  in  which  slight  general  disturbance,  such  as  convulsions  or 
melancholia,  attend  the  latent  stage ;  and  the  distinction  can  only  be 
ande  by  the  recognition  of  some  other  symptom,  such  as  persistent 
and  severe  headache  or.  optic  neuritis. 

Cerebral  abscess  can  only  be  mistaken  for  a  general  disease,  febrile 
or  septic,  in  cases  in  which  such  general  brain  symptoms  alone  are 
present  ai  might  be  produced  by  a  toxic  blood  state.  Usually,  how- 
ever, the  co-existence  of  headache  with  delirium  and  stupor,  and 
i^tardation  of  the  pulse,  will  prevent  this  error,  if  the  general  relation 
of  the  symptoms  is  carefully  watched  and  duly  weighed. 

PaooHOsis. — In  a  case  of  abscess,  the  diagnosis  of  which  is  certain, 
the  prognosis  is  most  grave  unless  the  surgeon  can  give  relief.  This 
eooclusion  is  not  invalidated  by  the  very  long  latency  ocaisionally 
BitTt  with,  because,  in  the  few  cases  in  which  ttiis  has  continued  for 
oeveral  years,  symptoms  have  been  completely  absent  duriDg  the 
stationary  period,  so  that  the  diagnosis  and  prognosis  o(  the  disease 
were  im|>ossible.  Only  in  the  extremely  rare  cases  in  which  slight 
bat  chaFacteristio  symptoms  subside  into  absolute  latency  can  the 
prognosie  be  at  all  hopefiiL    The  longer  a  stationary  abscess  lasts,  the 
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thicker  is  its  oapsule,  and  the  less  easilj  is  fresh  misohief  excited,  and 
therefore  the  hetter  is  the  prospect.  The  proved  oocnrrence  of  caIoi« 
fication  of  the  wall  and  inspissation  of  the  contents,  together  with 
the  fact  that  an  abscess  may  remain  latent  for  as  long  as  twenty 
jears,  permits  the  hope  that,  in  some  cases  at  least,  the  abaoess  may 
not  shorten  life ;  and  such  hope  maj  reasonably  be  somewhat  strongei 
if  the  cause  of  the  abscess  has  ceased  to  be  aotiTo,  and  the  patient 
can  be  preserved  from  influences,  such  as  injury,  which  may  ag^ain 
ezdte  the  quiescent  process.  Indications  of  the  ruptoxe  of  an 
abscess  leave  little  hope  that  life  can  \te  preserved. 

T^sATKiNT. — Although  almost  beyond  the  range  of  direct  trea;^ 
ment,  abscess  of  the  brain  is  not  altogether  beyond  the  range  of  pre- 
vention when  due  to  its  most  frequ(>nt  cause,  local  bone  diaeaaei 
This  should  be  subjected  to  treatment,  sedulous  and  persevering,  andt 
above  all,  the  free  discbarge  of  the  products  of  suppuration  should  be 
carefully  secured,  by  due  and  constant  attention  to  the  freedom  of 
exit.  This  remark  applies  especially  to  ear  disease,  in  which  the  first 
cerebral  symptoms  have  often  followed  an  arrest  of  the  disobarge. 
These  measures  should  be  continued  even  when  there  is  reason  to 
fear  that  suppuration  in  the  brain  has  already  occurred,  for  the 
unfavorable  course  of  cerebral  abscess  has  been  certainly  accele* 
rated  by  subsequent  increase  in  the  inflammatory  and  septic  mischief 
in  the  ear. 

The  improvement  of  the  health  of  the  patient  is  nf  the  greatest 
importance.  Tonics,  cod>liver  oil,  and  fresh  air  tend  thus  to  lessen 
the  tendency  of  the  cerebral  disease  to  spread.  Of  especial  importance 
also  is  the  avoidance  of  exposure  to  cold,  and  of  blows  or  falls  on  the 
head.  Each  of  these  causes,  in  several  recorded  instances,  has  dis- 
tinctly excited  the  disease  to  fresh  progress.  If  the  symptoms  should 
fortunately  become  quiet,  and  complete  latency  be  developed,  the  same 
care  must  be  maintained  for  years. 

Acute  cerebral  symptoms  must  be  treated  in  the  same  way  as  those 
that  are  due  to  simple  inflammation.  Best,  cold  to  the  head,  some- 
times counter-irritation,  as  by  a  blister  to  the  occiput,  are  the  most 
important  measures.  The  treatment  of  special  symptoms  must  be  oon^ 
ducted  on  the  same  principles  as  in  the  case  of  cerebral  tumour. 

Surgery  has  endeavoured,  and  with  success,  to  afford  the  direct 
relief  which  medicine  is  unable  to  give.  The  pus  has  been  evacnated 
by  means  of  trephining,  and  the  patients  have  recovered,  provided 
antiseptic  precautions  were  carefully  observed,  and  the  cavity,  if  neces- 
sary, drained  for  a  time.  But,  until  recently,  success  has  been 
obtained  almost  exclusively  in  oases  of  traumatic  abscess.  In  these 
the  abscess  is  seated,  as  a  rule,  beneath  the  place  of  injury,  and  the 
guidance  thus  afforded  enables  the  operation,  as  a  rule,  to  be  correctly 
localised.  For  instance,  a  boy  struck  his  forehead  and  suffered  after- 
wards from  headache  and  retching.    At  the  end  of  seven  weeks  hemi- 
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plegia  came  on,  with  double  optic  neuritii.  The  faxiotal  bone  wu 
trepbined ;  the  dura  mater  beneath  was  healthy,  but,  au  atipirator 
needle  being  plunged  ii>to  the  brain,  three  drachma  of  pus  escaped. 
The  boj  recovered,  but  with  loss  of  sight  from  thu  optic  neuritis.* 
This  case  illustrates  forcibly  a  rule  which  is  also  indicated  hy  the  facta 
of  many  uDsucceasf  ul  cases.  If  pua  is  not  found  on  the  snrfaoe  of  the 
brun  a  fine  trocar  ahould  be  plunged  iuto  the  cerebral  substance.  In 
more  than  one  case  of  unauccesaful  trephiniog,  the  post-mortem  showed 
that  this  procedure  would  hare  reached  the  abscess.  But  aometimes, 
when  such  an  abscess  is  some  distance  from  the  surface,  every  effort  to 
find  the  pus  may  faiL  Occasionally  the  operation  has  merely  aided 
a  process  which  nature  was  endeaTouring  to  effect.  For  instauce,  a 
girl,  aged  eight,  fell  and  cut  her  forehead.  The  wound  hi-aled  quickly, 
but  four  months  afterwards  an  abscess  formiid  over  the  bone,  and 
opened  spontaneously.  A  probe  passed  through  carious  bone  into  tb* 
interior  of  the  skull.    The  Fio.  12B. 

trejibine  waa  applied,  a 
wine^laasful  of  pus  escaped, 
and  the  patient  recovered.f 
In  any  other  than  trau- 
matic  cases  it  is  seldom 
that  the  symptoms  are  so 
localised  as  to  iudicate  with 
preoision  the  seat  of  the 
absoesB,  bat  when  they  are 
an  operation  has  been  some- 
times successful,  since  their 
signifii-ance  has  been  better 
understood  during  the  last 
tew  years.  The  evacuation 
of  an  abscess  causing  cor- 
tical convuhions  has  been 
tolloved  by  permanent 
arrest  of  the  latter,  without 
excision  of  the  discharging 
eeati-es. 

ITutil  recently  no  case  of 
abscess    from    ear    disease 
had  been  cured  by  irefbin- 
ing,  because  the  guidauoe  of   ^os,   128   ind   Ii9. — I>i«ectinni  ahcriringr  tlw 
localising  symptoms  is,  as  a       f^epbinlng  for  .bice..  Irom  esr  di.«M. 
ni!e,  absent  on  account  of 

the  position  of  the  abscess.  The  practicability  of  the  surgical  ti«at> 
ment  of  these  cases  has  now,  however,  been  proved  by  several  ancoess- 
fnl  operations,  the  surgeon  being  guided  by  the  most  frequent  seat  of 

•  Hnlkfl,  •  HediCD-Chirur^ical  Tr«iw..*  ml.  Iiil.  1B79. 
t  WatMQ,  ib.,  1870,  p.  353. 
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suppuratiou  produood  by  such  disease  as  the  patient  presents.  One 
of  the  earliest  of  these  was  that  of  a  patient  under  mj  oare  at  Uniyer- 
sitj  College  Hospital,  in  whom  Mr.  Barker  trephined  oyer  tbe  tern- 
poro-sphenoidal  lobe,  in  which  an  abscess  was  supposed  to  bo,  and 
the  trocar,  on  its  first  introduction,  reached  the  pus ;  the  abscess  was 
emptied,  and  tbe  patient  made  a  good  and  permanent  recoTcrj.  The 
cerebral  symptoms  were  slight,  as  in  most  cases  of  abscess  in  this 
situation,  and  consisted  onlj  in  inequality  of  the  pupil,  vomiting, 
and  optic  neuritis  of  considerable  intensity  and  yery  rapid  deye- 
lopment  With  these  symptoms  the  patient  had  had  seyeral 
rigors.  The  precise  seat  for  the  trephining  was  determined  bj  Mr. 
Barker  by  means  of  a  careful  dissection,  reproHeuted  in  Figs.  128 
and  129,  and  was  at  a  point  one  inch  and  a  quarter  behind  the 
external  auditory  meatus,  and  the  same  distance  aboye  its  leyeL  This 
point  is  oyer  the  second  temporal  conyolution,  and  a  trocar  plunged 
in  at  this  spot  and  directed  forwards  will  probably  enter  an  abscess 
due  to  caries  of  tbe  petrous  bone.*  The  details  of  the  surgical  pro- 
cedure will  be  found  in  the  paper  in  which  this  case  is  related.t 


INTRA-CRANIAL   TUMOURS. 

The  brain  is  often  damaged  by  new  growths  which  arise  in  its 
substance,  or  spring  from  the  enclosing  membranes  or  from  the  bone 
of  the  skull.  Almost  all  forms  of  tumour  are  met  with,  but  some — 
simple  fatty  tumours,  for  instance — that  are  common  elsewhere  axe 
extremely  rare  in  this  situation.  Others,  such  as  massive  tubercular 
growths,  are  more  common  in  the  brain  than  in  other  parts.  Sar- 
coma is  not  rare ;  and  one  growth,  glioma,  is  almost  confined  to  the 
brain  and  spinal  cord,  being  met  with  elsewhere  only  in  the  retina. 
Besides  these,  the  list  of  intra-cranial  tumours  includes  syphilitic 
growths,  which  are  also  common,  cancer,  fibroid  and  bony  tumours, 
cholesteatoma,  vascular  or  erectile  growths,  psammomata  or  tumours 
containing  brain-sand,  and  parasitic  tumours,  echinococci  and  cysti- 
cerci.    Intra-cranial  aneurisms  are  considered  in  a  separate  chapter. 

EnoLOOT. — The  cause  of  most  of  these  tumours  is  not  less  obscure 
than  that  of  similar  growths  in  other  situations.     But  the  comparison 

*  Dean  hM  pointed  out  that  by  trephining  the  lame  diatance  behind  the  meatus, 
ftnd  only  a  quarter  of  an  inch  above  its  level,  the  lateral  ainus  ia  exposed,  and  bj 
extending  the  opening,  the  temporo-aphenoidal  lobe  above,  and  tbe  cerebeUum  belovr^ 
can  be  explored  with  the  trocar — a  rule  that  may  be  usefnl  when  it  is  doabtfiil  ia 
which  structure  an  abscess  is  situated;  it  enabled  him  to  empty  snicessfnlly  a 
cerebellar  abscess  ('  Lancet,'  18i)2). 

t  '  British  Medical  Journal,'  1886,  ii.  Dee.  11th,  p.  1164.  In  a  preceding  caM^ 
trephined  snceessfuUy  by  Schede,  a  fistulous  track  led  from  the  surface  to  the 
abbess. 
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4  a  lerieB  of  oaaet  brings  out  certain  general  etiological  facts.  The 
labilitT  of  males  to  suffer  is  twice  as  great  as  that  of  females.  Of 
*60  cases  of  Tarions  forms  of  intra-cranial  tumour,  440  occurred  in 
nalesy  210  in  females.*  The  greater  liability  of  males  is  not  due, 
m  might  be  imagined,  to  the  influence  of  syphilis,  for  it  is  true 
[aa  will  be  seen)  of  all  forms  of  tumour,  with  the  apparent  excep- 
tioQ  of  sarcoma.  The  difference  has  been  ascribed  to  the  influence 
of  traomatic  causes,  but  it  is  not  probable  that  this  accounts  for 
more  than  a  small  part  of  the  excess,  since  it  is  rarely  to  be  traced, 
sod  the  difference  in  the  sexual  liability  is  as  marked  in  the  case  of 
diildren  as  in  that  of  adults. 

This  difference  is  not,  howeyer,  equally  marked  in  all  forms  of 
tmnonr.  It  is  greatest  in  the  case  of  tubercle  and  of  glioma.  Of  the 
tnbereular  tumours  and  of  gliomata,  nearly  two  thirds  of  each  were  in 
males,  and  the  same  proportion  of  cases  of  cancer.  On  the  otLer 
hand,  of  56  cases  of  sarcoma  26  were  in  males  and  25  in  females. 

Ho  time  of  life  is  exempt,  unless  it  be  the  first  six  months ;  but 
cerebral  tumours  are  not  common  in  old  age.  The  largest  number  of 
rssrs  occur  in  childhood  and  in  the  actiTC  period  of  adult  life.  The 
first  twenty  years  furnish  one  third  of  the  cases,  the  second  two  fifths, 
and  the  third  one  fifth.  The  proportion  in  the  first  decade,  18*5  per 
cent.,  falls  to  14  in  the  second,  and  rises  to  a  maximum  of  20  in  the 
third.  In  the  fourth  it  is  the  same  as  in  the  first,  18*5  per  cent.,  and 
it  fidls  to  14  per  cent,  in  the  fifth,  while  after  fifty  years  of  age  the 
cases  rapidly  become  less  numerous.  The  frequency  in  early  life  is 
laigely  due  to  the  fact  that  at  this  period  tubercular  growths  are  so 
common;  if  these  are  excluded,  the  proportion  in  the  first  twenty 
years  of  life  falls  to  one  fifth,  while  that  in  the  second  rises  to  one 
half,  and  that  in  the  third  to  one  quarter  of  the  total  number.  Age 
baa  little  influence  in  relation  to  sex.  The  relative  affection  of  males 
and  females  is  nearly  the  same  in  each  period  of  life,  but  there  is  a 
aiarked  tendency,  as  in  so  many  diseases,  for  the  sexual  difference  of 
the  early  and  adult  periods  to  disappear  in  the  decline  of  life;  over 
Mttj  the  two  sexes  suffer  equally. 

Tubercular  tumours  of  the  brain  occur  at  all  ages  up  to  scTenty,  but, 
as  just  mentioned,  tbey  are  most  frequent  in  early  life.  Three  quarters 
of  the  cases  occur  during  the  first  twenty  years,  and  in  one  half 
of  the  whole  the  patients  are  under  ten  years  of  age.  Glioma  is  most 
eommoD  during  actirc  adult  life ;  one  half  of  the  cases  occur  between 
Iveoty  and  forty,  one  quarter  between  forty  and  sixty,  and  one  fifth 
during  the  first  twenty  years.  The  relative  distribution  of  the 
esses  of  san-oma  is  nearly  the  same  as  that  of  glioma.  Parasitic 
tumours  are  most  common  between  ten  and  twenty,  next  between 

•  Thta,  and  tb«  other  itatittical  ooncluiioot  giTen  in  th«  text,  hare  been  obtained 
\j  A  co«biaAtioQ  of  the  csees  contained  in  the  oollectione  ma/ile  by  Ladmne  (*  Him. 
tihwHieta'  W&nbarg.  1865)  and  Bernhardt  (*  HirngeM^hwuUte/  Berlin,  1881). 
Tb«j  ftSTM*  hi  tbo  main*  with  the  rmlanble  collection  of  facta  made  bv  Dr.  Allen  Starr. 
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twenty  and  tliirtj,  while  tiiider  ten  and  over  thirty  they  are  Tery 
The  youngest  sufferer  was  aged  six,  the  oldest  sixty-six.  Tuok 
diagnosed  as  carcinoma  have  been  met  with  at  all  ages,  but  one 
were  in  patients  between  forty  and  sixty  years  of  age,  and  onlytirt 
the  first  twenty  years  of  life.  The  other  forms  of  tumour  are  too 
to  permit  their  relation  to  age  to  be  stated,  further  than  the  fact  ^% 
none  of  them  seem  to  have  been  met  with  hitherto  in  patients  vnM^r 
twenty. 

Two  forms  of  cerebral  tumour,  tabercnlar  and  syphilitic  growthi, 
depend  upon  diathetic  influences.  In  most  cases  of  tubercaiir 
tumours  there  is  a  family  history  of  phthisis;  the  patients  are 
frequently  ill* nourished,  and  if  adults,  often  present  CTidence  of 
chronic  lung  disease.  Syphilitic  growths,  although  not  unknown  is 
the  inherited  form,  occur  chi«.^fly  in  the  acquired  disease.  The  period 
after  infection  at  which  they  develop  is  especially  from  the  fifth  to 
the  twelfth  year,  but  they  have  been  mot  with  as  early  as  twolis 
months  and  as  late  as  fifteen  years  after  the  primary  sore. 

Little  is  known  of  the  influences  which  detenidne  the  oocnrrsnoe  d 
other  forms  of  intra-cranial  tumour.  It  is  rare  for  any  indicatioD  to 
be  obtained  of  an  inherited  tendency  to  morbid  gprowths  elsewhefB. 
There  is  little  doubt,  however,  that  traumatic  influences,  hXin  and 
blows  on  tbe  head,  are  occasionally  the  immediate  excitants  of  s 
growth,  since  the  symptoms  have  been  observed  to  follow  a  blow,  and 
the  tumour  is  found  to  correspond  in  position  to  the  seat  of  theinjoij. 
Such  a  relation  Las  been  observed  in  almost  all  forms  of  tumuor, 
especially  in  syphilitic  and  tubercular  growths,  and  in  sarcomata  of 
the  dura  mater.  Traces  of  the  traumatic  mischief  may  or  maj  not 
be  visible  after  death,  and  apparently  the  nutritive  changes  cooi^ 
queut  on  a  mere  concussion  may  be  tiie  starting-point  of  a  tmnonr. 
In  some  cases  local  symptoms  of  irritation,  which  were  continuoa 
with  those  of  a  subsequent  tumour,  commenced  two  or  three  daji 
after  the  injury,  and  must  have  been  due  to  inflammation,  by  which 
the  growth  was  presumably  started.  Bat  the  cases  in  which  a  traa- 
matic  cause  can  be  traced  form  a  very  small  proportion  of  the  (otd 
number,  and  tbe  extent  of  this  influence  may  readily  be  ovemteiL 
It  should  be  remembered  that  a  fall  may  evoke  symptoms  of  an  ea^f 
growth  which  existed  before  the  accident. 

Patholoot. — ^Various  classifications  of  intra-cranial  growths  halt 
been  proposed,  founded,  for  tbe  most  part,  on  the  stmctures  inwhidi 
they  originate,  but  such  classifications  are  of  small  practical  TaliM* 
It  is  more  convenient  to  describe  the  various  growths  in  the  order  d 
their  frequency.  If  tbey  are  grouped,  as  an  aid  to  memoij,  th^ 
may  be  placed  in  seven  categories. 

I.  Diathetic : — Tubercular  and  syphilitic. 

H.  Sarcomatous : — Glioma,  sarcoma,  myxoma. 

IIL  Carcinoma. 
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lY.  Osteofibroid : — ^Fibroma,  osteoma,  osteofibroma. 

y.  MisoellaneouB :— Cholesteatoma,   lipoma,    yascalar   or  erectile 
tmnours,  psammoma,  nearoma. 

YL  Parasitic : — Ecbinococcas  and  eysticercuB. 

VU.  Simple  cjsts,  either  connected  with  the  choroid  plexai»  or 
ynrj  rarely  in  the  substance  of  the  brain. 

ExcludiDg  syphilitic  growths  (the  frequency  of  which  is  not  fairiy 
represented  in  published  lists  of  fatal  cerebral  tumours),  tubercular 
growths  constitute  more  than  half  the  total  number  of  cases,  and 
gliomata  and  sarcomata  together  about  a  third,  glioma  being  rather 
more  frequent  than  sarcoma.  Thus  the  two  groups,  tubercular  and 
sarcomatous,  constitute  together  about  four  fifths  of  non-syphilitio 
tamours  of  the  brain.  Carcinoma  is  much  less  common,  but  its  actual 
frequency  is  uncertain,  since  many  cases  of  glioma  and  of  sarcoma 
haTe  certainly  been  recorded  as  cancer  by  older  writers.  The  state* 
ment  sometimes  made,  that  cancer  is  one  of  the  most  common  fonns 
of  cerebral  tumour,  is  entirely  unsupported  by  authenticated  facts. 
According  to  published  cases,  parasitic  tumours  are  nearly  as  frequent 
as  caieinoma,  but  their  actual  frequency  doubtless  varies  much  in 
different  localities,  and  they  are  more  likely  to  be  published  than  are 
of  cancer.  The  other  forms  of  tumour  are  rare ;  all  that  can  be 
is  that  fibroma,  cholesteatoma,  and  osteoid  tumours  are  more 
common  than  vascular  tumours  (angioma),  psammoma,  lipoma,  or 
neuroma,  the  last  two  being  the  most  rare  of  all  the  tumours  of  the 
brain. 

The  relative  frequency  with  which  tumours  are  situated  in  different 
parts  of  the  brain  is  as  follows : — Cerebral  hemispheres  (excluding 
central  ganglia),  297;  cerebellum,  179;  pons,  59;  central  ganglia, 
48;  medulla  oblongata,  81;  corpora  quadrigemina,  13;  cms  cerebri, 
10.  Thus  the  cerebral  hemispheres  are  the  most  frequent  seat  of  new 
growths,  but  when  the  smaller  bulk  of  the  cerebellum  is  considered, 
its  tissue  is  evidently  far  more  prone  to  give  rise  to  neoplasms  than 
is  that  of  the  cerebrum. 

If  we  take  all  forms  of  intra-cranial  tumour,  the  relative  frequency 
with  which  the  lesion  affects  the  different  parts  of  the  brain  is  as 
follows.  Of  718  separate  growths  (several  existing  in  some  instances), 
the  order  of  damage  was — cerebral  hemispheres  (white  substance 
and  cortex),  297 ;  cerebellum,  179 ;  base  of  brain,  76 ;  pons,  59 ; 
central  ganglia,  48;  medulla  oblongata,  81;  corpora  quadrigemina, 
IS ;  cms,  10.  Growths  are  also  occtasionally  met  with  in  the  pineal 
gland,  pituitary  body,  and  the  choroid  plexus. 

Tuberetdar  iumour$  of  the  brain  occur  in  the  form  of  solid,  firm, 
rounded  masses,  having  little  resemblance  to  tubercle  in  its  miliary 
form.  They  commonly  vary  in  size  from  that  of  a  pea  to  that  of  a  walnut, 
and  occasionally  attain  still  larger  dimensions,  that  of  a  hen's  egg 
or  even  of  the  closed  fist  Their  section  presents  a  uniform,  opaque 
eheesy  aspect,  sometimes  softened  here  and  there,  but  never  in  a  large 
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area.    The  periphery  of  the  jnaas  U  softer,  greyUh,  ^^4  traoalnoe 
aod  the  adjacent  brain  tissue  maj  he  softened.    Hencb  thej  an  n 
detached.     It  is  in  this  grej  zone  that  the  (i^wth  of  the  tumour  o 
by  the  deTelnpmeut  and  coalescence  of  miliary  granulations,  i*b.-i 
quickly  degenerate  and  blend  with  the  caseous  mass.     The  gn>«^ 
apparently  taki'S  place  in  the  lympbatio  sheaths  of  ressels  and  wiL^ ; 
the  vessels  thrombosis  may  occur.    Hence  the  absence  of  vessels  witb/j 
the  mass,  and  the  quick  and  uniform  degeneration  of  its  elements; 
If  such  a  tumour  ceoBi-s  to  grow,  the  peripheral  layer  may  under^  a 
fibroid  change  so  as  to  form  a  capsule.     OccasioDally  the  degenerated 
mass  nndergoeH  partial  calcification.     Barely  the  tissue  soften8,aiids 
oollection  of  pus  results,  iocreaaed  perhaps  by  adjacent  inflammaUia. 
Usually  miliary  tul^rcle  is  found  elsewhere  in  the  body,  eometimetii 
the  meninges.    Occasiouiilly  these  growths  (like  bone  disease)  mif  bt 
the  sole  lesion,  and  hence  they  are  somoCimes  called  "  scrofulou" 
tumours,  but  of  ibeir  tubercular  nature  there  is  no  doubt.    1%«J 
compress  the  braio   tissue,  whi(^  atrophies   l>erore  the  growth  (Rg. 
180)  ;  they  do  not  infiltrate  like  some  other  tumours.     They  genenllf 
occtir  within  the  cerebral  substance,  without  ai)parent  connection  witk 
themembranes;  ithas,  indeed,  iMt 
maintained  that  they  are  sl*ij* 
connected  with  and  spring  froD 
a  fold  of  the  pia  mater,  hot  thii 
cannot  be  distinctly  traced  in  muf 
cases.       When     such  a   tamnr 
reaches    the    pia    mater,  thii  ii 
thictened  and  often  adherent  to 
the  dura  mater.    Now  and  tbcs 
tubeicular   tumours  spring  froB 
the  dura  mater,  and  merely  oon- 
preas   the  brain  without  innd- 
Fia.    IBO. — Tnbprciilur   tnmi-ur    of    the   :„{,  it 
middle   lobe   of  the   rerebellt.m.    The       ^,  '  ^  ^.  .        ,   ,  „,v 

patient,  ±  jofUR  child,  w»  admitted       The  most  frequent  seatof  noh 
into  Unlveriitj  Cnllpge  Huiplui.  dying  growths  is   the    Cerebellum   (b 
free,  geDeral  tubereulom.    P.  Pen..        ^^j^  ^.^^  ^^^  occur),eitherlll* 
hemisphere  or,  as  in  Fig.  130,  tht 
middle  lobe,  next  (and  almost  as  frequent)  the  cerebrum;  wlulttb 
other  parts  ai-e  aft'ected  less  frequently  and  in  the  following  oidw: 
pons,  central  ganglia,  crura  cerebri,  medulla  oblongata,  and  oorpon 
quadrigemina.     Theie  is  frequently  more  than  one  tnmour.    Of  iSS 
cases, in  83  there  was  onlv  oue  tumour,  in  100  there  were  more tbaaona 
It  ia  equally  frequent  lor  two  or  more  than  two  to  exist,  and  ihs< 
may  be  many — ttn,  twelve,  or  even  twenty,  of  varioua  siua.    Wh<i 
there  are  more  than  one  it  is  equally  frequent  for  the  tamotustl 
occupy  the  same  or  different  parts  of  the  brain  (the  white  substanci 
and  cortex  of  the  cerebral  hemispheres  being  considered  as  onepsrt). 
In  very  rare  oases  there  has  been  no  mass  of  tnbarde^  but  the  wholt 
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brain  was  infiltrated  with  minute  miliarj  concretions,  none  exoeeding 
a  barleycorn  in  size  (€ke,  Balj). 

Syphilitie  growths  (sjphilomata,  g^nunata)  are  certainly  more 
common  than  is  suggested  by  the  frequency  with  which  they  are  found 
poat  mortem,  because  they  are  more  amenable  to  treatment  than  any 
form  of  tumour.  They  usually  vary  in  size  from  that  of  a  hazel-nut  to 
that  of  a  chestnut ;  in  shape  they  are  somewhat  irregular  and  nodular. 
Their  consistence  is  not  uniform ;  they  are  firm,  but  not  equally  so  in 
all  parts.  The  section  presents  an  irregular  caseation ;  cheesy  spots, 
isolated  or  coalescing  into  irregular  tracts,  are  separated  by  a  6rm  grey 
or  reddish-grey  fibrous  tissue.  The  gprowing  surface  is  usually  grey 
and  gelatinous.  The  adjacent  brain-substance  is  softened  and  more 
or  less  displaced,  but  is  not  infiltrated  by  the  growth.  The  more  ir- 
regular surface  and  the  irregular  caseation  are  distinctions  from  tuber- 
enlar  tumours.  Sometimes  these  tumours  are  met  with  in  a  state  of 
more  advanced  degeneration,  probably  under  the  influence  of  treatment ; 
thej  are  shrunken,  very  hard,  and  fibroid,  and  may  be  surrounded  by 
an  indurated  capsule.  The  process  of  obsolescence  may  go  so  far  that 
only  an  indurated  cicatrix  is  left.  Sy  philomata  are  rarely  met  with  in 
the  cerebellum  or  the  corpus  striatum,  but  are  commonly  situated  in 
the  cerebral  hemispheres  or  the  pons.  They  are  usually  superficial  in 
position  and  attached  to  the  pia  mater ;  even  when  apparently  more 
deeply  seated  a  connection  may  usually  be  traced  with  a  fold  of  pia 
mater  between  two  convolutions.  The  dura  mater  is  often  adherent 
to  the  growth,  which  sometimes  has  obviously  commenced  in  this 
membrane  and  thence  invaded  the  brain.  In  such  a  case  the  invasion 
may  be  clearly  observed  to  take  place  along  the  walls  of  vessels,  pro- 
bably in  the  perivascular  sheaths.  Hence  it  is  probable  that  in  the 
Tery  rare  cases  in  which  no  connection  with  membranes  can  be  traced, 
the  growth  proceeds  from  the  vessels.  Although  these  tumours  are 
rarely  met  with  in  the  central  ganglia,  they  occasionally  occur  beneath 
the  optic  thalamus,  as  an  ingrowth  from  the  neighbourhood  of  the  crus. 
When  the  growth  is  superficial,  the  membranes  in  the  vicinity  often 
present  the  indication  of  chronic  inflammation  with  much  thickening. 

The  Sarcomatous  group  comprehends  a  yariety  of  tumours  differing 
much  in  structure,  but  all  connected  by  intermediate  forms.  They 
consist  of  round,  oval,  or  spindle  cells,  varying  in  delicacy,  and  with 
more  or  less  intercellular  and  fibroid  tissue.  There  is,  however, 
an  important  difEerence  in  th<'ir  mode  of  growth.  Some  infiltrate 
without  displacing  the  cerebral  substance,  and  have  no  sharp  outline. 
Others  displace  rather  than  invade  the  brain,  have  a  well-marked 
outline^  and  are  surrounded  by  a  zone  of  softening  in  consequence  of 
the  destruction  of  the  nerve-elements  before  the  morbid  growth.  The 
Conner,  from  their  infiltrating  character,  must  grow  in  the  nenrogliay 
and  arise  by  a  modification  of  its  elements.  Hence  they  are  termed 
^tiamaia»  and  the  tumours,  before  which  the  brain  tissue  undergoes 
destruction  or  displacem^mt,  are  alone  to  be  regarded  as  true  Mreomoia. 
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The  former  are  composed  of  more  delicvte,  the  latter  of  less  i 
tissue  eletnenifl. 

Gliomata. — The  inBltrating  character  of  gUomata  was  not  thafc 
Trbifh  their  doaigniition  was  primarilj  based.     Their  elements  iv« 
aapjiused  tu  reHemhIe  those  of  the  ueurogHa;  but  the  resenibl&Dc^ 
neTcrdi'se,  audi  hey  rarely  present  tlie  sleDttteeeiU  which  chaructarii 
the  normal  intern  I  it  t;tl  tissue  of  the  bmin.      Their  elcmeuU  tu--*  ^ 
much  as  do  tbueo  of  other  forms  of  sarcoma;  siimetimes  roand.  Ova/ 
or  fusiform  L-ella  jiredomiiiatf 
or  may  alone  be  visibls.    Sat 
the  cells  arc  always  ddiutd; 
their  outlines  ore  difficult  M 
rL-cognise,  and  tht^j  are  tvaij 
desiroyed;  sotbatthMrraDiid      , 
or  oial  nu(^Iei  maj  alow  bi 
visiUlo   in  a  scraping.    Thi 
interstitial    tissue  variei  is 
amount;  itisusiialli  TKl7d^ 
licale  iind  homogen«otia  Ht 
■oni-'tirnes  is  so  abundaotl&ll 
the  tumourhasamucniddn-      j 
ractfr  (mvxo-gliomsj.rawlj 
fibrous  (tibni-glioma).  That 
tint  is  grey  or  reddish  gwji 
and  often  closely  reseniW** 
that  of  the  brain  tissue,  being 
a  little  pali-r  than  the  gi? 
natter  of  the  cortei.am)  Am 
consistence  is  nt-arly  that  of 
the  cerebral  suWanee.    The 
rare   fibroid   form  is  fimW, 
the  mucoid  form  softer  Ihw 
,    the   brain,       Moreorer  thfj 
ai«  prone  to  undergo  softM* 
ing,  which  may  bs  so  coo- 
jitensive  as  to  convert  the  growth  into  a  cyst,  the  ™1 
■w  growth,  anil  containing,  in  its  caiity,  only  the  d^lw 
of  its  cells      The  tint  of  the  tumour  depends  on  the  varying  wnoMt 
of  vessels  which  it  contains.     In  soft  tumours  the  vessels  easily  rnptui* 
and  give  rise  to  heeinorrha^e.  so  that  extravasation  may  infiltrates 
large  part  of  the  giowlh  {us  in  Fig.  133),  or  an  extensive  h»m<>nh»«e 
may  occupy  a  favity  wiibiii  it.    It  is  rare,  however,  f or  the  hwmorrhass 
to  escape  beyond  the  limit  of  the  growth.     From  the  iiifiltralinS 
ohanicter  of  a  glioma,  it  usually  causes  simple  enlargement  of  th* 
part  of  the  brain  in  mhiiih  it  occurs ;  adjacent  \>e.Tta  may  be  comptvts^ 
by  the  enlargement,  and  may  be  displaced  to  some  extent  (as  in  Fig, 
135),  bnt  there  is  not  such  simple  displacement  a>  by  non-infilinlint 
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^rv-owthi.  Wlien  tba  pom  is  tha  seftt  of  the  new  gT<><*ili,  the  wbole  of 
^e  puna  umj  be  i^reatl^  enlarged;  the  basUar  arterv  ma^  reatrnin  the 
wsUing,  aud  ultim^telj  be  concenlad  in  Uw  bottom  of  »  deep  fisrare 
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dotlcd  iWtiDg  on  Ibe  ui<| 

Ifae  pcaitlun  of  a  Iibiiid 
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="to.  184.— Olioiin  of  tl.e  pon.,  V,T. 
vertebnl  ■rlrrifsi  tlic  >uuiinr  U  sn- 
tirely  miic«!(iii  in  tbp  il«p  frroo** 
hatween  thr  pmjeebng  gmwth  on 
eni-h  lidi.  On  the  ri);ht  *ii  mli'ruioa 
down^'ftrdi  liM  coiiiTirvHed  (he  ri^bt 
•life  of  tbe  niP<IalU;  C,  C,  fnirs 
cerebri ;  n,  3,  tliird,  and  5.  fifth 
nerv*.  The  putkiit  itm  ■  boj,  need 
eii;ht,  who  ]irricnl«d  dnrinjt  I'f» 
pamlyiii  of  Ow  right  ftttb.  fUlh. 
BDil  wTinth  DflrvH,  «ad  of  the  left 


I  the  two  parte.  «■  in  Pig.  134.  Wl)pn  a  Rlioma  tvecbtw  the 
«,  oii%roirlh>,  sonii'times  peiluncululi^d.  ofUta  form.  S'Miietimee 
•epant«  prowtba  are  met  wilh  on  the  aurface.  au  id  Fl^,  136. 
It  ta  rmn  for  adbu.iioua  to  the  dura  inril«r  to  occur.  The  degree  and 
(SfH'tity  of  the  Hpslnntion  of  the  iierve-eleiin'ntM  !■»  tho  iDGItnition 
vshe*  much  in  dtffen-nt  cases.  Somt'timea  iierre-fibrefi  {>ersist,  and 
rvtaia  tb*ir  conilactiiiif  power  even  in  a  part  whidi  tx  almost  entirel; 
iafilualed  witli  Ibe  new  gruwth.  As  alre-idy  stilled,  there  is  no  sharp 
boundorr  to  tbe  tumour,  and  it  is  only  in  the  whito  substance  uf  ihe 
btmtn  thAt  tbe  ditTer^Doe  iu  tint  enal>lea  its  limit  to  Im  reco)>niaeO  bv 
the  Bak*d  ere.  In  consequence  of  these  cbarvict^ra,  curioue  errors  in 
fatbokigicBl  diaf^nosis  sometimes  ocrur.  C.ise>  of  uttifonn  iufiltratixii 
■f  tlt«  pons  with*  m»ioidulii)miihiiTi- been  d'scribed  iia 'hyr-ertropliy 
tf  the  poo«."*  In  cases  in  witich  tbe  growth  has  brok>^n  down,  or  has 
ha^  Ihe  ae*l  of  hnmurrbaKe,  the  evieteute  of  the  tiim<'ur  mtiy  readily 
ha  •verlooked,  and  such  (;&s<»  h>ve  been  described  as  simple  softening 
*  II  Is  ssrtein  Ibat  all  Uw  •lltgnl  eiamt'le*  of  bjp'  rtmph;  of  ibc  poo*  u«  ctMva 
P'rftJ»«i*^^i—a{w>M<»^. '  ll(d..Cbir.  Tniu.,'Tol.  Uvi.  IHSflJ. 


or  nmple  hsmorrhKge.  Host  of  th«  c&aet  in  which  optic  nearitis  hu 
been  deBoribed  aa  Aocoinpanjing  hnmorrhage  or  ■oftening  h&ve  been 
Mini  of  glioma    A  mioroaoopiual  ai»mi nation  of  the  margin  of  the 


fM>  IBS. — TaBOiu^  gUomabi  of  lift  hambphero,  k  Ui^  n 
rior  pariaUl  lobols,  tm  nnaller  growth*,  od*  jMdnDcnlatvd,  on  mi  joit  behCui 
ths  middl*  of  tb«  uccndiog  parietal  convolution.  At  *  another  gmoth  lay 
iNocath  tha  cortex.  Tho  >irmptoitii  wrra  right-tided  eonvuliioni,  beginning 
with  pain  in  th«  elbow  or  ahonlder,  and  nflectlng  the  arm  eh1eflj,a  few  liniited  to 
Ui«  kg.  Time  was  alio  general  right-aided  irtaknaM.  8m  Hughlingi  Jaekioii, 
•  Med.  Tina*  and  Oat,'  1876,  l  p.  661. 


softened  pait  will  always  prerent  error.    On  the  other  band,  the  rare 
fibroid  forms  have  been  miatalcen  for  Bclerosis  of  the  brain. 

Gliomata  are  single  nine  times  out  of  ten  (aistj-three  ont  of 
■erenty  caseg).  Baretj  several  co-exist  (multiple  glioma).  The 
order  of  frequency  with  which  they  oucup;  the  several  parts  of  the 
brwn  ia  &s  follows  : — cerebral  heIui^phereB  (in  one  half  of  the  cases), 
cerebellum  (in  one  quarter),  central  ganglia,  pons,  medulla  oblongata, 
flns  cerebri,  corpora  quad  ri  gem  ina. 

Bareomaia  may  occur  within  the  substance  of  the  brain,  or  maj 
spring  from  the  meinbranes,  pia  mater  or  dura  mater,  or  from  the  . 
bone,  eajiecially  at  the  base.  When  they  commence  in  tbe  bone  they 
may  i^rforate  the  dura  mater,  but  in  this  case,  and  also  when  they 
eommence  in  the  dura  uiater,  they  do  not  usually  invade  the  pia  mater, 
bat  merely  compreBs  the  adjacent  part  of  the  brain,  Bomftimes  causing 
a  depression  of  considerable  size.  Within  the  cerebral  substance  they 
do  not  infiltrate  like  glionata,  but  hare  a  well-marked  limit,  beyond 
which  tbe  brain  tissue  is  usually  aofteucd,  so  that  the  tumour  can  be 
easily  detached.  In  each  situation  they  may  be  hard  or  soft  in  consist. 
ence ;  the  softer  forms  are  often  very  vascular,  and  constitute  one  form 
of  "fungDshiematodes."  Such  tumours,  growing  from  the  dnramater 
or  bone,  may  perforate  the  skull  and  be  felt  aa  swellings  on  tbe  surface. 
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I,  for  which  the^  are  Bometimes  mistAten.  Occasion- 
a  have  a  s|)Oagj  section.  Those  which  ^ow  from  the 
fthe  convexity  <ift«i)  altaio  a  large  size;  I  have  seen  oue 
Kt  had  the  dimcnsionB  of  &  turkej'a  egg.  Those  which  spring  from 
9  tnenibranes  at  the  base  are  usually  small,  &rm,  and  more  or  lese 
koded.  The  softer  forma  muy  consist  chieily  of  round  cells,  but  the 
nar  varieties  are  composed  of  spiadleceUB,  varying  in  size,  less 
iioate  than  those  of  glioma,,  aaH  often  separated  by  tracts  of  fibrous 


IIM, — ^MBOBr.lMyiDnln^  batwecD  the  right  optic  thalvniu  and  flnt 
Ipmri  eoSTalatioo  and  eitoDcting  inwwdt  from  tbe  tempontl  lobe,  (o 
ki  mm[<nu  the  i>|<tie  trut  (tV  71,  p.  145).  A,  horiiunUI  xKtioa 
M«b  tia  WHtarioT  put*  «t  Unlli  hamiipheroa  ;  T.  tumour,  villi  itnall 
Ifalw  cmTltHi.  dtM  ta  •nftenjiig  of  ib  tiuua  ;  B,  tniiivcne  nction 
aufb  tba  middl*  of  U»  iWiimtii ;  C,  through  the  pottarior  pnrt  of 
lb*  IhabMBqs.  Tba  patient  >ulfar«d  from  heiniaiiopia,  flta  beginning 
wilk  ^  anditorj  aar*  (wiuud  of  betla  rrferred  to  tba  oppoails  mt), 
0flU  (Moriti*.  and  henlplegia. 
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tiHue.  OccaaioDallj  tb«  •pindle-celle  u«  arranged  fat  wncem'^: 
nwta.*  They  maj  contain  nucleated  cells,  such  as  are  bo  abnn^^ 
ia  the  so-called  "  myeloid  "  tnmoura.  In  the  substance  of  the  br^ 
these  growths  are  usually  single,  but  occasionally  more  than  on 
exists ;  when  they  spring  from  the  dnra  mater  or  the  base  they  «ni 
often  multiple.  They  are  more  frequent  outside  than  within  tb* 
brain,  but  may  occur  in  any  position,  and  are  seated  io  the  contnf 
ganglia  more  frequently  than  gliomata. 

Carcinoma  of  the  brain,  almost  always  soft,  may  be  primuy  or 
secondary.  It  may  spring  from  the  dura  mater  or  grow  within  tfcs 
brain  in  any  situation,  but  especially  in  tbe  cerebral  hemiBphersL 
It  is  relatively  more  frequent  in  the  central  ganglia  than  other  fonu 
of  tumonr.  It  partly  infiltrates  and  partly  displaces  the  brain  tima 
Usually  single,  carcinoma  is  sometimes  multiple,  and  now  and  (ben  I 
symmetrical  growth  occurs  in  each  hemisphere.  In  one  caMk  f* 
instance^alarge  secondary  tamour  was  sttnated  in  the  central  gu^ 

ritt.  ur.  Fia.  1381 


Pie.  137.— Cancerona  gTowtb  in  the  cortss  of  tbe  1n«1n. 

FlO.  138.— Tumour  (cyBto-mvxoma)  of  coip.  qnadTi^mink  wlft  a  CJ*  b  fc 
■uperinr  rermifonn  proreu  of  the  cerebellam.  Tm  tumour  (eenied  to  ba>*q**if 
from  tlie  pottcrior  quart rigeminal  body,  kud  bad  tnTOlved  tbe  niedDllaiy  nlosi  nt 
patiriit  wu  a  boy,  aged  BereD,  who  lutftired  from  muleadioMi  of  ((ait  Bod  difOfBl 
itrabiBuiua.  Aeote  ■ymptomi,  occipitHl  headacli 
fall  forwnrda  or  bachoBid*,  and  optic  neuritil 
*  Vircbow'i  Arcbi*,'  livii,  p.  426,  aod  pL  zb.) 

cm  each  side.  Oerebral  oanoer  is  asnally  Tsscnlar,  and  foimi  slisrp^ 
limited  tumours,  containing  large  cells  which  sometimeB  faaTS  lennl 
Buclei.  When  seated  in  the  dura  mater  the  tumoura  are  nsoillj 
small  and  vascular,  and  may  perforate  the  bone,  or  grow  into  ih 
brain,  and,  like  the  similar  form  of  sarcoma,  are  often  terai^ 
"fungus  hrematodes." 

The  rarer  forms  of  tumourmay  be  briefly  described.  The  vkiJM 
nyscomata  are  merely  mncoid  forma  of  glioma.  Mtlamoiic  taKN>* 
have  been  met  with,  always  associated  with  similar  growths  flsamM 

*  Se«'H«dico.Cbinir^cUTraiia,'f(iLlIz,lB70;p.n7. 
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JKbroid  tumaun  are  very  rare,  and  hare  been  met  with  chiefly  in  the 
eerebellnm  or  cerebellar  peduncle,  small  in  sixe,  usnallj  single,  bnt  in 
one  case  multiple.    Bony  tumours  are  nsuallj  partly  iibroid,  **  osteo- 
fibromata."    Thej  have  been  met  with  chiefly  in  the  cerebral  hemi- 
spheres,—onoe  in  the  cerebellum,  once  in  the  central  ganglia,  and 
onoe  were  multiple.     (It  must  be  remembered  that  calcification  may 
occur  in  any  degenerating  tumour,  tubercle,  glioma,  or  sarcoma.) 
Psammomata  are  small  tumours  which  may  consist  of  fibrous  tissue 
mingled  with  particles  of  "  brain  sand,*'  such  as  occurs  in  the  pineal 
gland  or  choroid  plexus — calcareous  particles,  which  are  sometimes 
i^;gregated  into  larger  irregular  masses.      These  growths  usually 
spring  from  the  dura  mater  at  the  base  of  the  brain,  or  from  the 
choroid  plexus,  and  form  small  hemispherical  tumours,  reddish  grey, 
smooth,  and  hard.     Oholesteatomata  are  small  hard  bodies,  which  are 
usually  found  in  recesses  in  the  base  of  the  skull,  and  are  composed 
of  epidermoid  cells  arranged  in  concentric  layers.     They  are  perfectly 
innocent  in  this  situation,  but  they  have  also  been  met  with  of  con- 
siderable sisse,  as  large  as  a  hen's  egg  or  even  as  a  fist,  growing  into 
the  cerebral  substance,  and  even  arising  within  the  hemisphere,  in  the 
central  ganglia,  or  the  pons.    They  are  said  to  contain  cholesterine 
and  stearine ;  hence  their  name.    Among  the  rarest  of  intra-cranial 
tumours  are  neuromata,  small  growths  containing  nerve-elements. 
Lipomata  have  been  observed  on  the  surface  of  the  corpus  callosum 
and  corpora  quadrigemina,  in  the  ventricles  and  on  the  dura  mater  ;* 
and  wueular  or  erectile  tumours  haire  been  met  with,  once  or  twice,  in 
the  substance  of  the  cerebral  hemispheres.     Foetal  tumours,  teratoma, 
are  among  the  most  rare.f 

Cyste  in  the  brain  are  generally  the  relics  of  an  acute  destroying 
lesion,  haemorrhage  or  softening ;  the  effused  blood  or  degenerated 
nerve-elements  having,  in  the  course  of  time,  become  absorbed.  Such 
cavities  have  usually  an  irregular  shape,  and  no  well-defined  walL 
Simple  serous  cysts,  of  more  regular  form  and  with  a  fibrous  wall,  are 
sometimes  met  with  in  the  membranes,  the  cerebral  hemispheres,  or 
tiie  cerebellum;  their  origin  is  uncertain.  Small  cysts  are  often 
found  in  the  choroid  plexuses,  and  now  and  then  these  attain  a 
eoDsiderable  size.  More  frequently  cystic  cavities  are  developed  in 
eoooection  with  morbid  growths,  especially  glioma  and  sarcoma. 
Such  a  growth  may  contain  one  or  more  cavities  within  it,  or  a  cyst 
may  be  attached  to  one  side  of  a  gprowth,  or  may  occupy  almost 
the  whole  area  of  the  tumour,  its  walls  only  consisting  of  the  new 

*  And  (hs  fat  enelosed  in  a  fibrous  wall)  between  the  two  layers  of  the  anterior 
part  of  the  hdx  (BoUeiton, '  Trans.  Path.  Soe.,'  1892). 

t  la  a  case  recorded  by  Hugo  Beck  (<  Zeitschrift  fdr  Heilknnde,'  1884)  a  wahiut- 
iiied  tomonr  occapied  the  position  of  the  pituitaiy  body,  and  contained  bouy  and 
ouiilaginons  tissues  and  teeth.  The  patient  was  a  woman  aged  seven^-foor,  and 
the  tamoar  had  caused  no  symptonia  Dermoid  eyste  containing  haSr  have  also  been 
fpond  ia  the  lateral  ventricle. 
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growth.  We  baTe  seen  that  a  glioma  often  breaks  down  in  i>art,  so 
as  to  form  a  cavitj,  containing  debris  of  its  elements ;  in  process  of 
time  the  debris  may  be  removed,  and  it  is  probable  that  the  cyst 
thns  formed  may  enlarge  by  the  flow  of  liquid  into  it.  Such  cystic 
tnmonrs  are  met  with  especially  in  the  cerebellum,  occasionslly  in  the 
white  substance  of  the  hemispheres,  Tory  rarely  in  other  parts  of  the 
brain.    Dermoid  cysts  have  been  already  mentioned. 

ParatiHe  eysti  may  be  either  hydatid  or  cystioeroous,  the  former 
usually  single ;  the  latter,  which  are  less  common,  are  often  multiple. 
Hydatid  tnmonrs  have  been  found  outside  the  dura  mater,  but  their 
usual  position  is  the  cerebral  hemisphere,  either  in  the  white  substance 
or  within  the  ventricles.  Cysticerci  are  most  common  in  the  mem- 
branes or  the  cortex,  but  have  been  found  in  the  central  ganglia,  the 
ems,  pons,  cerebellum,  medulla  oblongata,  or  at  the  base.  Occasionally 
as  many  as  fifty  or  a  hundred  cysticerci  have  been  found  in  various 
parts  of  the  brain. 

The  pineal  gland  may  be  invaded  by  tumours  springing  from  the 
corpora  quadrigemina,  and  has  occasionally  been  found  the  seat  of 
independent  growths,  usually  firm  and  hard,  attaining  the  size  of  a 
nut  or  a  pigeon's  egg.  In  one  case  the  body  was  the  seat  of  a  cystoid 
enlargement  which  occupied  the  whole  of  the  third  ventricle. 

Tumours  of  the  base  of  the  brain  deserve  special  mention.  They 
usually  spring  from  the  dura  mater,  sometimes  from  the  bone.  Sar- 
coma and  carcinoma  are  most  frequent ;  less  common  are  psammoma, 
cholesteatoma,  syphilitic  gumma,  enchondroma,  fibroid  growth,  and 
hydatid  cyst  The  petrous  part  of  the  temporal  bone,  or  the  dura 
mater  over  it,  is  the  part  from  which  growths  most  frequently  spring ; 
the  neighbourhood  of  the  sella  turcica  is  another  common  seat,  and 
sometimes  they  originate  in  the  posterior  fossa,  adjacent  to  the  foramen 
magnum.  They  may  spring  from  the  bone  in  this  part  (Fig.  189). 
They  often  attain  a  considerable  size,  even  that  of  a  hen's  egg,  and 
compress  the  superjacent  brain.  From  their  position,  the  cranial 
nerves  are  frequently  damaged  by  basal  tumours,  which  in  the 
anterior  fossa  often  compress  or  invade  the  optic  chiasm  a  and  nerves 
to  the  eyeball,  and,  in  the  posterior  fossa,  the  pons  (Fig.  140),  medulla, 
and  the  nerves  which  arise  from  them.  The  fifth  nerve  and  Gasserian 
ganglion  are  affected  with  especial  frequency  by  the  growths  which 
originate  from  the  petrous  part  of  the  temporal  bone. 

Intra-cranial  growths  entail  certain  pathological  effects,  to  which 
their  symptoms  are  due.  (1)  By  the  process  of  growth  they 
destroy  directly  the  adjacent  nerve-elements.  This  destruction  is 
partly  the  result  of  pressure,  partly  the  effect  of  the  growth  of  the 
morbid  tissue-elements.  In  the  infiltrating  tumours,  these  tissue- 
^ments  grow  between  and  enclose,  and  gradually  destroy,  the  nerve- 
elements.  In  the  non-infiltrating  growths  the  nerve-elements  perish 
before  the  compressing  tumour,  and  the  zone  of  softening  around  these 
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growtlii  is  due  to  this  destruction.  In  botli  cases,  howerer,  tbe  slower 
the  process  of  growth  the  less  eKenBiTe  and  less  complete  is  the 
d&mage.  Nerve-fibres  may  persist  witliin  a  slowly  growing  glioma,  or 
may  long  resist  the  pressure  of  a  slowly  growing  tubercle  or  sarcoma. 
(2)  Intra -cranial  tumours  also  eiert  dislant  pressure.  A  growtlt 
is  a  new  mass  within  tbe  skull,  wliich  occupies  more  spoca  than  the 
tissue  which  it  hu  destroyed,  and  so  exerts  pressure  on  all  parte  in 
tliat  regioQ  of  the  skull.  Tbe  nearer  the  parts  are  to  the  growth  the 
greater  is  the  effect  of  pressure  upon  them.    The  more  the  pressure  it 


Wta.  141. — Uirp  InlltnUng  tomoor  of  the  right  frontal  lobe  csaiiDg 
diiplaeaiscnt  of  tbs  fsix,  snd  comprsHion  of  tba  sppotlta  bsiiiUphsrsi 
(From  a  photoj^aph.) 

limited  in  range  by  resisting  structures  the  greater  ii  ita  immedimte 
effect  The  tali  offers  some  resistance  to  the  extension  of  pressure 
from  one  cerebral  hemisphere  to  the  other,  but  is  often  displaced  by 
it.  More  effective  is  tbe  resistance  of  the  tentorium,  and  tumours  in 
the  small  spiice  beneath  it  may  compress  all  the  structures  therein 
contained.  Thus  the  poas  is  often  considerably  damaged  by  tumoan 
of  the  cerebellum. 

One  pressure  effect  is  of  especial  importance,  that  by  which  internal 
hydrocephalus  is  produced.  The  oerebro- spinal  fluid  la  chiefly  secreted 
by  the  eboroid  plexuses  of  the  lateral  ventricle,  and  passes  thence  by 
the  third  ventricle,  aqueduct  of  Sylvius,  and  fourth  ventricle.  This 
passage  may  be  closed  by  tumours  of  tbe  pons,  corpora  quadrigenuna. 
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third  Tentricle,  or  of  the  middle  lobe  of  the  oerebelluiD,  and  the 
foramina  of  exit  may  be  closed  by  secoDdarj  meningitis.  The  fluid  is 
still  secreted,  but,  unable  to  escape,  distends  the  yentricles  aboTe  the 
obstruction.  Moreover,  the  veins  of  Ghilen,  which  return  the  blood 
from  the  choroid  plexuses  to  the  straight  sinus  in  the  tentoriiim,  are 
often  compressed  bj  tumours  of  tbe  middle  lobe  of  the  cerebellum  or 
corpora  quadrigemina.  It  is  not  probable  that  the  compression  of 
these  reins  will  alone  cause  internal  hydrocephalus,  but  it  certainly 
increases  the  distension  of  the  yentricles  when  the  exit  is  closed. 
The  convolutions  are  flattened,  the  bones  become  thin,  and  even  the 
sutures  of  the  skull  may  be  separated  by  the  powerful  distending  force. 
(8)  The  growth  of  a  tumour  causes  irritation,  due  in  part  to  the 
pressure,  in  part  to  the  vascular  disturbance  which  attends  it,  in  part, 
perhaps,  to  the  influence  of  the  process  of  new  cell  formation.  The 
acute  destruction  of  the  nerve-elements  is  an  irritative  process,  some- 
times even  inflammatory  in  nature.  To  this  irritation  the  circumjacent 
softening  is  chiefly  due,  and  by  it  some  of  the  most  characteristic 
symptoms  are  produced.  But  the  irritation  is  not  confined  to  the 
brain-substance.  The  meninges,  especially  the  pia  mater,  are  more 
prone  to  inflammation  than  any  other  intra-cranial  structure.  Hence, 
if  the  growth  reaches  the  surface  of  the  brain,  there  is  usually  distinct 
evidence  of  meningitis  over  it.  The  pia  mater,  if  not  invaded,  is 
vascular,  opaque,  and  thickened,  and  adhesions  form  between  it  and 
the  dura  mater.  Traces  of  inflammation,  recent  or  old,  sometimes 
extend  for  a  considerable  distance  from  the  tumour,  often  more  in 
one  direction  than  in  another.  Now  and  then  there  is  evidence  of 
meningitis  at  a  distance,  without  any  traceable  connection  with  the 
growth,  so  that  it  must  apparently  be  ascribed  to  distant  pressure 
Thus  in  a  case  of  tumour  of  the  corpora  quadrigemina,  which  had 
caused  internal  hydrocephalus,  there  were  signs  of  inflammation 
beneath  each  orbital  lobule,  and  nowhere  else.  In  the  diathetic  forms 
of  tumour,  syphilitic  and  tubercular,  meningitis  is  especially  frequent 
and  important,  because  it  also  results  from  the  constitutional  con- 
dition. In  tubercular  tumours  the  meningitis  is  usually  general  and 
acute,  in  syphilitic  growths  it  is  local  and  chronic.  The  tubercular 
meningitis  is  frequently  the  immediate  cause  of  death  in  cases  of 
tubercular  tumour,  especially  in  children.  In  syphilitic  tumours,  the 
adjacent  pia  mater  and  arachnoid  are  often  extensively  thickened  by 
a  mixed  process  of  inflammation  and  growth,  matting  together  the 
structures,  and  dam»*£'"g  nerve-roots  at  some  distance  from  the 

growth. 

An  occasional  effect  produced  by  tumours  of  the  brain  is  to  cause  a 
remarkable  thinning  of  the  cranial  bones.*  It  is  sometimes  local, 
corresponding  to  the  position  of  the  growth ;  more  often  it  involves 

•  See,  on  thb  lubjeet,  a  vslnable  paper  by  Hale  White  la  the  *  On/s  Hoep.  Bep.,' 
VOL  zliii,  1886. 
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the  roof  and  sides  of  the  skull,  less  commonlj  tbe  bones  of  the 
also.    In  extreme  cases  the  bone  may  be  reduced  to  the  thinness 
cardboard.    Actual  perforation  has  been  observed  onlj  over  the 
panom  (Hale  White).    The  inner  surface  of  the  bone  is  roogh 
consequence  of  the  unequal  erosion.    The  outer  surface  of  the  ^^^ 
mater  may  present  corresponding  inequalities,  and  the  membrai^^ 
often  thickened.    The  atrophy  occurs  when  the  tumour  is  within,  ^j 
substance  of  the  brain  as  well  as  wben  it  is  at  the  surface,  but    ^^j 
condition  is  only  found  when  the  tumour  is  large  or  there  is  interna/ 
hydrocephalus.    It  seems  to  be  the  result  of  the  increase  of  intra- 
cranial pressure,  which  slowly  causes  an  atrophy  of  bone  similar  to 
that  produced  by  aneurism. 

Stmptoms. — The  nerve  disturbances    produced   by  intra-enuiial 
tumours  are  commonly  grrouped  into  two  classes,  general  or  diffutt,  and 
local  (see  p.  74).    The  former  are  those  symptoms  which  are  produced 
by  growths  in  various  situations,  and  are  of  various  kinds.    Such  are 
headache,  vomiting,  giddiness,  general  convulsions,  optic  neuritis,  ite. 
The  local  symptoms  (focal  symptoms ;  German,  Herdaympiomen)  are 
those  which  depend  on,  and  afford  some  indication  of,  the  position  of 
the  tumour ;  they  comprehend  the  local  palsy  and  spasm,  the  affec- 
tions of  sensibility  and  of  cranial  nerves,  which  are  the  effects,  more 
or  less  direct,  of  the  existence  of  the  tumour  in  a  certain  situation.   B 
is  important  to  remember  that  the  division  is  not  absolute.    Some  of 
the  genei*al  symptoms  may  bo  produced  to  a  greater  extent  by  disease 
ill  one  situation  than  in  another,  and  so  may  have  a  focal  significaoee 
(see  p.  74). 

In  most  cases  the  general  symptoms  precede  the  local,  and  the  oniei 
of  both  is  usually  slow  and  gradual.  Sometimes  they  are  triling 
compared  with  the  size  of  the  growth,  and  in  rare  cases  they  may  be 
absent,  or,  at  any  rate,  so  slight  as  to  have  attracted  no  attendoo, 
and  a  tumour  is  found  post  mortem,  the  existence  of  which  wai  not 
suspected  during  life.  This  is  especially  the  case  with  tomonn 
springing  from  the  membranes  and  merely  compressing  the  braio,  it 
may  be  to  a  considerable  degree,  but  with  slowness.  Thus  a  globohr 
fibroma,  attached  to  the  dura  mater,  although  it  was  over  the  apper 
part  of  the  central  convolutions,  two  inches  in  diameter,  and  hid 
caused  a  deep  depression  in  the  brain,  produced  no  symptoms  daiing 
life.* 

Of  the  general  symptoms,  headache  is  the  most  constant,  absent  onlj 
in  very  rare  cases.  It  is  usually  constant,  with  paroxysmal  exaoe^ 
bations ;  less  frequently  it  intermits.  In  character  the  pain  variei 
much ;  it  may  be  dull  or  acute ;  sometimes  it  is  described  as  rendiogi 
tearing,  stabbing,  boring.  Its  severity  is  usually  such  that  sleep  ii 
more  or  less  disturbed  by  it,  and  in  the  acute  paroxysms  the  nod 

•  WiUett,  •  Trans.  Path.  Soe./  1888. 
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BAj  be  unbinged  bj  tbe  inteose  agony.  It  is  usaallj  increased  bj 
wbatever  causes  passiTe  congestion  of  the  brain,  as  a  cougb,  or  mns- 
cnlar  effort.  It  maj  be  general,  felt  equally  in  all  parts  of  the 
eraninm,  or  chiefly  in  the  front  or  in  the  back  of  the  head,  or 
on  one  side,  or  it  may  even  be  referred  to  a  limited  area.  The 
locality  of  the  pain  does  not  always  correspond  to  the  locality  of  the 
disease.  It  may  be  referred  to  the  forehead,  when  the  disease  is  in 
the  cerebellum,  or  to  one  side  when  the  disease  is  on  the  other.  But 
when  the  tumour  is  at  the  surface  of  the  brain,  the  pain  usually  corre- 
sponds to  the  disease  in  situation.  When  the  growth  is  in  the  white 
substance,  the  pain  is  often  frontal,  whether  the  disease  is  in  the 
frontal  or  parietal  lobe.  When  the  disease  is  beneath  the  tentorium 
the  pain  is  usually  occipital,  and  often  seems  to  pass  down  the  neck. 
Unilateral  occipital  pain  usually  corresponds  in  side  to  the  disease. 
If  the  tumour  is  superficial,  gentle  tapping  causes  pain  over  the 
seat  of  the  disease,  and  not  elsewhere.  Neuralgic  pain  in  the  region 
of  the  fifth  nerve  indicates  irritation  of  the  nerve,  and  is  not  a 
**  general "  symptom ;  but  this  pain,  when  in  the  first  division  of  the 
fifth,  often  blends  with  headache  on  the  same  side.  The  local  pain 
produced  by  superficial  tumours  is  doubtless  due  to  irritation  of  the 
meninges.  The  more  general  headache  has  been  referred  to  the  in- 
fluence of  the  increased  intra-cranial  pressure  on  the  sensitive  mem- 
branes, and  the  relief  afforded  in  some  cases  by  trephining,  with  or 
without  puncture  of  the  lateral  ventricle,  gives  support  to  the  opinion, 
but  it  does  not  explain  the  headache  in  all  cases,  since  this  may  be 
severe  when  a  small  growth  causes  no  increase  of  intra-cranial  pressure, 
and  the  latter  may  be  great  without  headache. 

Opiie  neuriiiB  occurs  in  a  large  proportion  (probably  about  foui 
fifths)  of  the  cases  of  intra-cranial  tumour,  whatever  be  the  seat  oi 
nature  of  the  growth,  whether  it  commences  in  the  brain  or  membranes. 
Nevertheless  it  is  certainly  less  frequent  when  the  growth  is  in  the 
membranes  over  the  convexity,  and  merely  compresses  the  brain,  than 
when  the  cerebral  tissue  is  actually  invaded.  The  size  of  the  tumour, 
per  S6,  seems  to  have  little  influence,  and  the  optic  neuritis  is  certainly 
not  produced  simply  by  the  mechanism  of  increased  intra-cranial  pres- 
sure. It  has  been  caused  by  a  tubercle  of  the  pons  no  larger  than  a 
cherry,  and  was  absent  in  a  case  which  I  watched  throughout,  in 
which  a  sarcoma,  the  size  of  the  closed  fist,  growing  from  the  dura 
mater,  had  compressed  but  not  invaded  the  middle  of  one  hemisphere, 
and  must  have  raised  the  intra-cranial  pressure  as  much  as  it  is  ever 
raised  by  the  direct  agency  of  an  intra-cranial  growth.  It  is  probable 
that  the  neuritis  is  due  to  more  than  one  mechanism,  which  vaij  in 
relative  degree  in  different  cases.  One  of  these  is  the  extension  of  a 
process  of  tissue  irritation  to  the  optic  tract  and  nerves  which,  readiing 
the  papilla,  lights  np  a  more  considerable  inflammation.  Another  is 
the  distension  of  the  sheath  of  the  optic  nerve  and  lymphatic  spaces 
of  the  papilla,  by  subarachnoid  fluid,  containiiag,  it  may  be,  irritating 
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products ;  possibly  tbis  determines  tbe  intensity  of  tbe  inflammatioiL 
A  tbird  is  tbe  ineniDgitiB  whicb,  as  we  bave  seen,  often  occurs  in  caset 
of  intra-cranial  tnmour,  and  may  extend  directly  to  tbe  optic  nerves. 
Tbe  neuritis  is  usually  a  transient  event  in  tbe  course  of  tbe  tumour^ 
wbich  may  exist  for  a  considerable  time,  even  for  years,  without  any 
affocrion  of  tbe  optic  discs,  and  tben  neuritis  may  be  rapidly  developed, 
run  its  course,  and  pass  into  atropby,  and  tbe  symptoms  of  tbe  tumour 
go  on  as  before.  Often ,  bowever,  tbe  occurrence  of  tbe  neuritis  coincides 
witb  an  obvious  increase  in  tbe  otber  symptoms  of  tbe  growtb,  and 
pi\)bably  always  indicates  pn^ress  of  tbe  disease.  In  tbe  majority 
of  cases  botb  eyes  are  affected,  one  sometimes  more  tban  the  other. 
Barely  the  neuritis  is  unilateral,  and  tbis  although  the  disease  may 
be  one  which  usually  causes  bilateral  neuritis ;  it  may  be  on  the  sidis 
of  the  tumour  or  opposite  to  it. 

The  course  of  neuritis  varies  considerably  in  different  cases.  It  may 
develop  rapidly,  with  extravasations  and  great  distension  of  veins, 
and  subside  in  a  few  weeks  to  "  consecutive  atropby."  On  tbe  other 
hand,  it  may  develop  slowly,  without  distension  of  tbe  veins,  and  be 
stationaiy  for  months,  or  even  for  a  year,  before  it  subsides.  Tbe 
course  of  the  neuritis  is  some  indication  of  tbe  course  of  the  tumour. 
Although  a  rapid  neuritis  is  sometimes  developed  in  the  course  of  a 
slowly  growing  tumour,  a  chronic  neuritis  never  results  from  a  rapidly 
growing  tumour.  If  tbe  neuritis  is  acute  and  tbe  tumour  is  not  influ- 
enced by  treatment,  the  neuritis  usually  goes  on  to  atropby.  It  oftt^n 
does  so  also  in  tbe  chronic  form,  but  now  and  tben  a  slight  neuritis, 
slowly  developed,  may  subside,  although  the  tumour  continues  to 
increase.  But  if  tbe  morbid  process  within  the  skull  can  be  influenced 
by  treatment,  tbe  neuritis  may  subside  and  leave  little  trace  of  its 
presence,  and  the  recovery  of  normal  vision  may  be  perfect.  The 
diminution  in  tbe  intra-ocular  affection  may  be  the  first  indication  of 
the  improvement  that  is  taking  place  within  tbe  skulL  For  other 
particulars  regarding  the  mechanism,  symptoms,  and  consequences 
of  neuritis,  the  reader  is  referred  to  the  special  account  of  "  Optio 
Neuritis,"  but  it  may  be  again  pointed  out  that  sight  may  be  unim* 
paired  as  long  as  the  inflammation  is  moderate  in  degree,  and  often 
fsjla  much  more  while  tbis  is  subsiding  than  during  the  active 
stage.  The  stage  of  atrophy  is  never  reached  until  after  many  months* 
and  tbis  fact  often  affords  very  important  indications.  A  tumour,  for 
instance,  may  have  caused  marked  symptoms  for  only  a  short  time,  but 
tbe  condition  of  the  optic  disc  may  prove  that  tbe  growth  must  have 
existed  for  many  months  before  the  otber  symptoms  were  manifest. 

Mental  Disturbance. — Stupor  and  coma  are  common  as  terminal 
phenomena  in  most  forms  of  intra-cranial  tumour,  immediately  pre- 
ceding death.  Apart  from  this  final  state,  during  tbe  course  of  the 
disease,  psychical  symptoms  are  not  unfrequent.  The  most  common 
form  is  simple  mental  failure,  loss  of  memory,  depression,  sometimes 
with  emotional  mobility,  now  and  tben  varied  by  excitement.     TkoB 
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^^^dition  ma?  accompany  tumours  in  any  situation.  It  is  sometimes, 
^  tumours  of  the  mesencephalon,  produced  through  the  agency  of 
Eternal  hydrocephalus  compressing  the  cortex.  Occasionally  there  is 
^ore  pronounced  mental  disturbance,  hallucinations  and  delusions,  or 
^^aal  dementia,  in  some  cases  simulating  simple  insanity.  The  tumour 
^  then  generally  in  the  anterior  portion  of  the  frontal  lobe,  or  in 
^e  temporo-sphenoidal  lobe.  A  man  with  a  large  tumour  beginning 
^  the  temporal  lobe  had  rivid  hallucinations  that  his  wife,  wbo  had 
lied  two  years  before,  was  committing  adultery  in  the  ward  before  his 
^es.  In  another  case  of  glioma  of  the  frontal  lobe  the  only  symptoms 
irere  headache,  optic  neuritis,  attacks  of  petit  mal,  and  mental  dis- 
^rbance  with  chUdish  acts.  The  patient  would  strip  the  bedclothes 
yH  other  patients  who  were  in  bed,  turn  pictures  to  the  wall,  Ac.  It 
is  important  to  remark,  moreover,  that  cerebral  tumour,  like  ererj 
other  form  of  brain  disease,  may  evoke,  in  predisposed  persons,  the 
msnifestations  of  hysteria.  This  is  an  important  and  common  event, 
to  which  attention  has  been  of  late  frequently  directed.  Many  errors 
of  diagnosis  have  occurred  in  such  cases;  the  unmistakable  sym- 
ptoms of  hysteria  have  had  their  frequent  consequences  in  causing 
the  physician  to  overlook  the  symptoms  of  organic  disease. 

Vcmiting  is  a  common  effect  of  tumour  in  all  parts  of  the  brain, 
esped&Uy  in  the  medulla  oblongata,  the  middle  lobe  of  the  cerebellum, 
and  the  corpora  qnadrigemina ;  it  is  rather  less  frequently  caused  by 
tomours  of  the  cerebellar  hemispheres,  the  pons,  the  base,  or  the  central 
ganglia.  It  is  still  less  common  (occurring  in  about  a  qutirter  of  the 
esses)  when  the  growth  is  in  the  cerebral  hemispheres. 

Oiddinesi,  constant  or  paroxysmal,  attends  tumours  in  various  situa- 
tioDS.  li  is  sometimes  produced  through  the  agency  of  the  paralysis 
of  an  ocular  muscle,  or  derangement  of  the  auditory  nerve  (see 
diapter  on  **  Vertigo  ")•  Without  any  distinct  peripheral  mechanism, 
it  is  most  severe  and  frequent  in  cases  of  disease  of  the  pons,  corpora 
qnadrigemina,  cerebellum,  and  middle  cerebellar  peduncle.  In  the 
latter  case  it  is  sometimes  very  intense,  and  is  frequently  associated  with 
a  tendency  to  a  corresponding  motion  of  tho  head  or  body.  It  is  less 
frequent  in  tumours  of  the  cerebral  hemispheres  than  in  those  of  the 
CHitral  ganglia,  but  unsteadiness,  hke  that  of  cerebellar  disease,  has 
becm  observed  in  tumours  of  the  pre-frontal  lobes.* 

AJ^edians  of  Speech. — A  peculiar  slowness  of  speech  is  sometimes 
OMi  with  in  association  with  tumours  in  almost  every  position,  but 
with  especial  frequency  in  tumours  of  the  cerebrum.  A  tendency  to 
tbe  syllables  is  oonspicuous  in  some  cases  of  tumour  of  the 
With  mental  dulness  from  tumours  in  any  situation,  it  is  not 
infrequent  for  words  to  be  clipped,  or  syllables  run  together  in  "  con- 
flasBt  articulation."  Marked  difficulty  of  articulation  occurs  chiefly 
when  the  growth  is  situated  in  the  pons  or  medulla,  or  in  the  posterior 
fossa  of  the  base.     It  is  also  produced,  now  and  then,  by  tumours  of 

•  Bmas,  *NtQr.  Cwii.,'  18tfl.      TIm  cerebellam  is  connected  with  thest. 
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the  oerebellam  when  these  oompress  the  pons  or  meduIbL 
difficulties  of  speech  are  chiefly  due  to  tumours  of  the  left  oerel 
hemisphere,  cortex  or  white  substance;  as  a  permanent  sjmpi 
onlj  when  the  growth  directly  damages  the  speech-centres  alread^^  ^ 
scribed  (p.  109),  when  the  impairment  may  be  of  the  motor  or      ^ 
seosorj  t7i>e,  but  it  is  often  much  slighter  than  would  be  expoi^^f^ 
from  the  size  of  the  growth,  and  is  sometimes  parozysmaL*        2j 
occurs  also  as  a  variable  and  intermitting  symptom  in  diseaae  oi 
neighbouring  parts,  even  of  the  upper  part  of  the  central  re^ioi^ 
chiefly  in  association  with  convulsions,  and  probably  as  an  effect  0/ 
irritative  inhibition. f    It  may  thus  be  caused  indirectly  by  growtfti 
still  lower  in  various  parts  of  the  central  ganglia  and  even  in  tb 
pons ;  the  defect  of  speech  mentioned  on  p.  318  was  caused  by  a  tumour. 

Motor  Disturbance, — Paralysis  occurs — (1)  Under  the  form  of 
ordinary  hemiplegia,  almost  always  gradual  in  onset,  affecting  the 
lower  part  of  the  face,  the  arm,  and  the  leg,  from  tumours  situated  in, 
or  pressing  on,  the  upper  part  of  the  pons,  crus,  internal  capsule,  or 
the  cortex.  Its  degree  and  extent  vary  much,  according  to  the 
slowness  or  rapidity  with  which  the  pressure  is  exerted. 

(2)  Partial  hemiplegia,  paralysis  of  the  arm,  or  arm  and  hce,  kn 
commonly  of  the  leg,  is  usually  the  result  of  growths  in  or  beneath 
or  adjacent  to  the  motor  part  of  the  cortex,  and  is  often  associited 
with  convulsions  beginning  locally  on  the  paralysed  side.  Both  the 
local  palsy  and  the  local  convulsion  usually  commence  in  the  extreniitf 
of  the  affected  limb,  and  have  the  same  significance.  The  position 
of  the  growths  causing  such  limited  symptoms  has  been  alretdy 
described  in  the  chapter  on  *'  Localisation." 

When  the  tumour  is  seated  below  the  hemispheres,  in  the  cnUi 
pons,  or  medulla,  the  hemiplegia  is  often  accompanied  by  paraljsie  of 
one  or  more  cranial  nerves  on  the  side  corresponding  to  the  tumoor, 
and  opposite  to  the  affected  limbs,  as  described  at  p.  317. 

Basal  tumours  only  cause  hemiplegia  when  they  are  seated,  or 
extend,  so  far  back  as  to  compress  the  crus,  the  pons,  or  medulla;  and 
the  character  of  the  hemiplegia  is  similar  to  that  produced  by  tmnoaif 
in  these  parts,  but  the  nerve-palsy  is  usually  more  extensive,  ifid 
occurs  earlier,  than  in  the  case  of  growths  within  the  brain-substanee. 

(8)  The  paralysis  produced  by  intra-cranial  tumours  is  sometiiDei 
not  unilateral,  but  bilateral.  This  may  result  (a)  in  rare  instanoeafroa 
symmetrical  tumours  on  both  sides  of  the  brain,  generally  in  the 
central  ganglia  or  white  substance ;  one  tumour  may  be  laiger  than 
the  other,  and  may  cause  the  chief  symptoms;  (h)  from  a  singla 
tumour  in  such  a  position  that  it  compresses  the  motor  tracts  of  both 

*  E,ff,  a  cyst  in  the  left  temporo-sphenoidnl  lobe  canted  frequent  long  fttt^fa 
cf  unoonscionsnesa,  followed  by  inability  to  "find  the  desired  word."  (Frwk^ 
•  Brit.  Med.  Jonm.,'  1888.) 

t  It  was  probably  by  this  mechanigm  that  a  solitary  tubercle  bk  the  right  UmnT 
Botor  region  of  a  right-handed  patient  caused  aphasia.  (Oppenheim,  *Near.  Cest,* 
1890.) 
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sides.  This  can  only  liappen  when  the  tumour  is  sitnated  in  or  near 
the  msaencephalon,  where  the  two  motor  tracts  are  still  contigaous, 
and  it  is  generaUj  due  to  a  tumour  in  or  compressing  the  pons  or 
the  medulla  oblongata.  In  the  latter  situation  the  weakness  maj  be 
chiefly  in  the  legs,  causing  paraplegia,  usually  greater  in  one  leg  than 
in  the  other,  but  rarely  limited  to  them,  and  distinguished  by  the 
affection  of  cranial  nerves.  When  the  daniage  to  the  motor  tracts 
is  by  pressure  from  a  distance  (as  in  the  case  of  tumours  of  the 
cerebellum  or  corpora  quadrigemina)  the  bilateral  weakness  is  often 
slight  in  degree,  but  an  increased  knee-jerk  and  a  foot-clonus  are  sel- 
dom absent.  (The  exceptional  loss  in  some  cerebellar  tumours  has 
been  mentioned  at  p.  321.) 

Contraeiuref  persistent  tonic  spasm,  with  excess  of  myotatic  irrita- 
bility, is  frequently  associated  with  the  paralysis  in  the  limbs,  and  has 
no  special  significance.  Confined  to  one  limb,  it  usually  indicates  that 
the  disease  is  in  or  near  the  motor  cortex.  The  chief  difference  from 
the  contracture  which  follows  other  lesions  is  that  it  often  accom- 
panies, instead  of  following,  the  loss  of  power,  doubtless  because  the 
damage  to  the  motor  tract  is  not  only  gradual,  but  irritative  in  its 
character,  and  descending  degeneration  occurs  readily.  From  the  same 
cause  the  contractured  muscles  often  waste  early,  but  in  moderate  de- 
gree, the  more  irritatiye  degeneration  of  the  pyramidal  fibres  involving 
the  finer  nutrition  of  the  spinal  motor  nerve-cells  (see  p.  84).  Oeneral 
tetanic  rigidity,  without  paralysis,  may  occur  from  tumours  of  the  pons 
or  cerebellum ;  in  the  latter  case  there  it  occasionally  retraction  of  the 
head,  with  rigidity  of  the  neck, 
but  it  is  uncertain  whether  this 
is  cauoed  directly,  or  through 
the  agency  of  basal  meningitis, 
or  of  pressure  on  the  medulla 
oblongata.      Bilateral   tumours 

in  the  cerebral  hemispheres,  in* 

•^l«;-»  ^1,^  «v«fi,«  f^*  fV^  «««-       Fio.  142.— LonpitudinBliectionofpons(p) 

▼olTing  the  paths  for  the   mus-  ^^^  left  crn*  cerebri,  showinr?  a  tuberdi 

cles  of  the  neck  and  trunk,  have         (t)   in   the  eras,   beneath    the  corpora 

also  caused  rigidity    of   these       ^?'i^"«^*!r?u' ^2  ^i*    '^'^«  P»*'«n<^  T"  » 

-  o        .r  cbild,  ana  the  nrst  symptom  was  jerky 

P^urtS.  inco-ordination  of  the  riglit  arm  exactly 

Spontaneous  '     choreoid       or         ^*^^  ^^'^^  ^f  disseminated  sclerof'tn,  fol' 

-  athetoid  •;  spasm  al«>  occurs       j-^^/  ft  1^" VTh/tft  Ib^d 
in   association  with   hemiplegic        nerve  (ni),  and  later  of  the  right  also, 
weakness  and   contracture,  but 

less  commonly  than  after  some  other  cerebral  lesions.  It  is  accom- 
panied by  a  slow  spastic  inco-ordination.  It  has  been  sometimes 
observed  in  cases  of  tumour  of  the  parietal  lobe,  and  of  the  neigh- 
bourhood  of  the  optic  thalamus.  One  form  of  inco-ordination  in 
the  arm  is  not  at  all  infrequent  in  cases  of  tumour  (especially 
tnberde)  of  the  pons  or  crus,  as  in  the  case  shown  in  Fig.  142.    It  ii 

•  Sat  Ormerod,  •  British  Mad.  Jonm.,'  1889. 
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a  coarse,  jeikj  inco-ordination,  preeiselj  resembling  that  whieli  is  seen 
in  disseminated  sclerosis.*  The  limb,  apart  from  Tolontarj  more* 
ment,  is  free  from  spasm.  This  s^mptiom*  in  disseminated  sclerosis, 
seems  to  be  due  to  the  wasting  of  the  white  substance  of  the  nerre- 
fibres,  bj  which  the  conducting  power  of  their  axis-cjlinders  is  less- 
ened  uneqnallj.  The  pressure  of  a  tumour  on  the  motor  tract  may 
cause  a  similar  interference  with  structure,  and  the  phenomenon,  which 
is  certainly  identical  in  aspect,  may  thus  be  due  to  a  similar  mechan- 
ism in  each  case.  A  finer  tremor  is  not  an  uncommon  accompani- 
ment of  the  movement  of  weak  limbs,  and  has  no  special  significance. 

XTnsteadinesli  in  the  upright  posture,  most  marked  on  walking,  ia  h 
common  symptom  in  tumour  of  the  cerebellum,  especially  of  the  middle 
lobe.  The  body  sways  like  that  of  a  drunken  person,  and  the  patient 
may  tend  to  fall  forwards,  backwards,  or  to  one  side.  The  movements 
of  the  arms  are  usually  steady. 

A  tendency  to  the  assumption  of  forced  positions,  or  to  certain 
involuntary  movements,  is  occasionally  seen.  When  there  is  vertigo 
the  patient  may  tend  to  one  side  in  walking,  irrespective  of 
the  cause  of  the  giddiness  A  tendency  to  rotation  of  the  body 
has  been  noted  as  an  extremely  rare  symptom  of  tumour  of  the 
middle  peduncle  of  the  cerebellum.  Botation  of  the  head  to  one  side, 
with  corresponding  conjugate  deviation  of  the  eyes,  occurs  in  some 
cases  of  cerebral  tumour.  Deviation  towards  the  side  of  the  lesion,  so 
frequent  at  the  onset  of  cerebral  hssmorrfaage,  occurs  in  tumours  of 
various  positions,  although  not  frequently.  Occasionally  there  is  a 
deviation  from  the  side  of  the  cerebral  lesion,  due  to  irritation  and 
spasm  when  the  disease  is  in  the  cerebral  hemispheres,  or  to  paralysis 
when  it  is  in  the  pons  (see  p.  78). 

Conwlsive  aitaeks  are  frequent,  and  are  of  four  chief  forms.  Two 
are  of  merely  general  significance,  occurring,  like  headache  and  optic 
neuritis,  from  tumours  of  various  seat ;  while  two  are  of  local  signi- 
ficance, met  with  chiefiy  when  the  growth  occupies  certain  situations. 

(1)  Attacks  of  general  convulsion  with  initial  loss  of  consciousness, 
resembling  the  fits  of  ordinary  epilepsy,  occur  in  tumours  of  every  part» 
but  are  not  common  when  the  medulla  oblongata  or  cerebellum  is  the 
■eat  of  the  disease.  They  are  more  frequent  in  tumours  of  the  poste- 
rior fossa  of  the  base  than  in  tumours  of  the  anterior  or  middle  fossa. 
The  mechanism  by  which  these  convulsions  are  produced  is  uncertain. 
They  are  often  ascribed  to  the  general  increase  of  intra-cranial  pressure 
caused  by  the  growth,  on  the  ground  that  similar  convubions  are  pro- 
duced in  animals  when  the  intra-cranial  pressure  is  raised  (to  180  mm. 
of  mercury,  Leyden).  But  it  is  scarcely  justifiable  to  conclude  that, 
because  a  rapid  increase  in  the  pressure  causes  convulsions,  these  are, 
therefore,  thus  produced  by  a  slowly  g^wing  tumour;  and  the  expla- 

*  It  U  exceedingly  probable  that  lome  cue«  poblUbed  mm  ezsmplee  of  ditaeini- 
Bated  HTierotU  in  cbildbood  baf«  really  been  csBet  of  etationaiy  tubercle  of  the 
braiu. 
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not  easj  to  reconcile  with  many  clinical  facts,  which  show, 
that  large  tomoors  do  not  neoessarilj  cause  convulsions  ;  and, 
^  ^ndlj,  that  eren  in  the  most  severe  form  such  convulsions  maj 
^^  prodnoed  when  there  is  no  increase  of  intra-cranial  pressure.  An 
^^taoce  of  the  latter  was  afforded  by  a  case  in  which  general  con- 
,^^I«ionB  persisted  after  other  symptoms  of  syphilitic  brain  disease 
^md  been  removed  by  treatment,  and  yet  the  patient  actually  died  from 
^iie  violence  of  the  fits.  The  only  disease  discovered  was  a  small, 
^Iirunken  gumma  in  the  anterior  part  of  the  right  frontal  lobe. 

(2)  Attacks  of  brief  loss  of  consciousness,  resembling  the  petti  mal 
^>f  epilepsy,  occur  occasionally,  but  not  frequently,  also  from  tumours  in 
'^'aiioiis  situations,  especially  in  the  cerebral  hemispheres.  They  are 
^>ften  associated  with  the  general  convulsions  just  described,  and,  like 
tJiem,  are  of  only  general  significance. 

(8)  The  convulsions  may  commence  in  a  manner  which  indicates  that 
discharge  begins  deliberately  at  some  one  part  of  tbe  brain,  and 
limited  to  it,  or  slowly  spreads  to  other  parts.     Tbe  characters 
d  significance  of  such  convulsions  have  been  already  described. 
^*bey  ikre  generally  dne  to  a  morbid  growth  in  or  near  the  motor  region 
nf  the  cortex,  and  especially  the  place  in  which  is  represented  tbe  part  in 
^vfaieh  the  warning  of  the  fit  begins,  whether  the  commencement  is  by 
■lotioa  or  by  a  sensation.     If  the  convulsion  commences  in  the  foot, 
tlie  tumour  is  probably  in  the  upper  part  of  this  region ;  if  in  the  face, 
it  is  probably  in  the  lower  part ;  if  in  the  arm,  it  may  be  in  or  near 
the  middle  region.     Commencement  in  the  band  has,  however,  been 
ebserved  when  the  tumonr  is  not  contiguous  to  the  central  convolu- 
tions, which  must  then  be  influenced  indirectly.     Tbe  commencement 
sf  tlie  fit  sometimes  varies  in  a  way  not  easy  to  explain,  except  as  a  result 
of  ^  irritstion  "  in  the  various  structures  towards  which  the  growth 
k  extending.     Tbe  discharge  begins  less  often  in  structures  that  are 
ttach  damaged  (so  as  to  cause  paralysis)  than  in  those  adjacent,  and 
aerelj  irritated;  the  loss  of  power  indicates  the  actual  seat  of  the 
frowtb  more  surely  than  the  initial  convulsion.    Thus  in  one  case  in 
whieh  some  fits  began  in  the  face,  some  in  tbe  arm,  some  in  the  foot» 
the  last  only  was  permanently  paralysed,  and  tbe  tumour  occupied  the 
kighest  part  of  the  central  convolutions.*    Fits  which  begin  locally 
often  leave  transient  weakness  in  the  part  first  convulsed,  and  this,  if 
tbe  attacks  are  frequent,  may  persist  during  the  int<>rvals,  passing  away 
whsD  they  cease.    The  frequency  of  these  local  fits  is  sometimes  very 
gtmt.    In  the  case  just  mentioned  a  hundred  or  a  hundred  and  fifty 
Its  sometimes  occurred  daily,  and  in  the  course  of  eleven  months  the 
patient  had  17,000  fits  (carefully  recorded).     Occasionally  local  clonic 
SfttHB  may  con^ue  for  several  hours  or  even  days. 


*  A  MSiiUr  esM  hat  been  recorded  by  0«ler  (*  Auier.  Joom.  of  Med.  Science^' 
ISSft,  pu  SI).  Tbe  flls  began  in  the  left  hand  but  the  palsy  waa  in  tbe  leg, 
ssd  IIm  tsaoor  was  Joek  beneath  tbe  bigbett  part  of  tbe  ascending  frontal  ooo* 
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The  local  commencement  is  sometimM  hj  %  ien8ation»  tmglfi. 
''pins  and  needles/'  or  pain,  in  tbe  hand  or  in  the  foot,  as  mentions 
p.  92.    As  alreadj  stated,  this  sensory  commencement  has  the 
significance  as  the  motor  commencement,  and  the  part  in  which 
sensory  discharge  begins  is  that  in  which  the  chief  irritation 
the  seeoTidary  spasm  is  not  of  localising  significance. 

A  cerebral  tomour  may  cause  fits  which  commence  by  a  speeisi 
sense  warning.    It  is  probable  that,  in  these  cases,  the  tumour     if 
situated  in  the  cerebral  cortex,  in,  near,  or  beneath  that  part  in  whi^^h 
the  special  sense-centre  is  situated.    Some  instances  of  this  aie  xn^-si- 
tioned  on  p.  92. 

(4)  Attacks  of  brief  tetanic  rigidity  with  retraction  of  the  head  hiu^^v 
been  obserred  in  some  cases  of  tumour  of  the  cerebellum.    Like  t. 
persistent  rigidity,  it  is  uncertain  whether  they  are  due  to  the  irril 
tion  of  the  cerebellum  or  to  pressure  on  the  pons  or  medulla. 

Sefisory  Symptoms. — (1)  Lo8$, — Motor  hemiplegia  from  tumour    ^> 
often  accompanied  with  unilateral  diminution  of  sensibility  of  farurv^ 
distribution  and  character,  according  to  the  seiit  of  the  disease,  ^M 
described  in  a  preceding  section  (p.  94).     Well-marked  hemiiiin  f^ 
thesia,  extending  up  to  the  middle  line,  and  usually  with  iQipairmetxal 
of  all  tbe  special  senses  on  that  side,  occurs  in  cases  of  tumour  damagici  g 
the  posterior  part  of  the  internal  capsule  and  subthalamic  region*  m 
not  uncommon  seat  of  syphilitic  growths.    Affections  of  sensation 
are  rare  and  trifling  in  tumours  of  the  anterior  and  middle  fossa,  cf 
the  base,  tbe  corpora  quadrigemina,  and  the  cerebellum.    Bilateral 
loss  may  occur,  like  bilateral  motor  palsy,  from  growths  in  the  poiif 
and  medulla. 

(2)  Sensory  irritcUion,  pain,  tingling,  and  other  parsssthesift  oftsi 
accompany  the  ansesthesia  produced  by  cerebral  tumour,  just  as  spam 
often  accompanies  the  motor  palsy,  in  consequence  of  the  irritatiDg 
character  of  the  lesion.  Pain  in  the  limbs  is  most  frequent  intomoor 
near  the  sensory  tract  or  the  central  cortex,  and  is  often  felt  in  tbi 
limb  which  is  chiefly  paralysed  or  couTulsed.  The  pain  may  be  is* 
creased  by  movement,  active  or  passive,  and  local  convulsions  mar  \» 
sometimes  induced  by  movements  that  cause  pain.  Other  parsBSthesoi 
are  especially  frequent  in  tumours  of  the  pons  and  medulla. 

Cranial  Nerves :  Olfactory, — Loss  of  smell  has  been  noted  in  n» 
cases  of  tumour  in  various  parts  of  the  brain,  but  with  singular  infF 
quency  in  any  part,  even  in  tumour  of  the  anterior  fossa  of  the  bai 
Its  occurrence  in  tumour  elsewhere,  even  in  the  cerebellum,  has  sr 
gested  that  its  loss  may  depend  on  an  olfactory  neuritis,  analogooi 
optic  neuritis ;  but  this  is  a  mere  hypothesis,  at  present  unconfirn 

Optic  Nerve, — The  frequency  of  optic  neuritis  renders  impsiii 
of  sight  a  very  common  symptom  of  intra-cranial  tumours,  irrespe 
of  their  seat.    Apart  from  this  affection,  which  has  been  alreadj 
ddered,  sight  may  be  damaged  by  tumours  situated  in  or  net 
visual  path.    The  characters  of  the  loss,  according  to  the  seat  f 
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disease,  have  been  already  described.  Sjmptomg  of  irritation  of 
the  optic  nerve  are  extremelj  rare,  except  as  the  aura  of  convulsions, 
in  tumour  of  the  occipital  lobe. 

Third  Nerve. — Isokted  paralysis  of  the  whole  of  one  or  both  tbird 
nerves  occurs  only  in  tumours  of  or  adjacent  to  the  cms  cerebri,  first 
on  the  side  opposite  to  the  hemiplegia.  Both  third  nerves  may  be 
affected  by  an  interpeduncular  growth,  as  probably  in  the  case  shown 
in  Fig.  95,  p.  181.  Partial  paralysis  usually  involves  chiefly  the 
levator  or  the  internal  rectus. 

The  fourth  nerve  rarely  suffers  alone,  and  chiefly  in  tumours  in  or 
compressing  the  corpora  quadrigemina. 

The  sixth  nerve  is  frequently  paralysed  alone,  on  one  or  both  sides, 
by  subtentorial  disease,  which  exerts  pressure  on  the  nerve  on  account 
of  its  long  and  exposed  course.     It  is  also  damaged,  together  witl 
other  nerves,  by  tumours  of  the  pons,  medulla  oblongata,  and  in  the 
posterior  fossa  of  the  base. 

Combined  paralt/siB  of  ocular  mueeles^  slight  and  various,  occun 
in  tumours  of  various  situation,  that  exert  pressure  on  the  base 
— tumours  of  the  deeper  parts  of  the  hemispheres,  corpora  quadri- 
gemina, pons,  and  basal  tumours.  All  the  muscles  of  one  eye  are 
only  paralysed  by  growths  in  the  neighbourhood  of  the  sella  turcica, 
which  usually  cause  also  loss  of  sight. 

Conjugate  deviation  of  the  eyes  and  head  towards  the  side  of  a 
cerebral  lesion  (paralytic)  or  from  it  (spasmodic)  has  been  already 
described.  Its  characteristic  is  that  the  axes  of  the  eyeballs  remain 
parallel  in  all  positions.  It  must  not  be  confounded  with  their  asso- 
ciated paralysis,  caused  by  tumours  within  the  pons,  described  at 
p.  186,  in  which  the  external  rectuB  on  one  side  and  the  internal 
rectus  on  the  other  are  affected  together,  so  that  the  eyes  cannot  be 
moved  towards  the  side  of  the  lesion  beyond  the  middle  line.  The 
variations  in  this  symptom,  and  their  localising  significance,  have  been 
already  considered.  Tumour  is  by  far  its  most  common  cause.  Defec- 
tive movement  upwards  or  downwards  is  sometimes  observed  in  cases 
of  cerebral  growths  (as  well  aa  in  those  of  the  mid-brain),  but  its  exact 
sit^nificance  is  uncertain  (see  p.  185).  Nystagmus  is  an  occasional 
symptom  of  tumour  in  many  parts»  but  is  not  frequent  in  tumours  of 
the  cerebellum.  An  un symmetrical  position  of  the  eyes,  one  directed 
upwards  and  inwards,  the  other  outwards  and  downwards,  has  been 
observed  as  an  extremely  rare  sjmptom  of  tumour  of  the  middle 
peduncle  of  the  cerebellum.  The  pupils  are  often  unequal,  dilated  or 
contracted,  but  alone  their  irregularity  is  of  little  significance,  except 
as  evidence  of  some  iutra-cranial  disease. 

The  fifth  nerve  is  almost  constantly  affected  in  tumours  of  the 
middle  fossa  of  the  skull,  frequently  in  tumours  of  the  pons  and  of 
the  posterior  fossa,  occasionally  and  in  slight  degree  from  growths  in 
the  cerebellar  hemisphere  which  exert  distant  pressure.  Both  the 
sensory  and  motor  parts  of  the  nerve  are  usually  affected  (especially  bj 
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tuinourB  outside  the  pons) ;  sometimes  tbe  sensory  onlj,  rarely  the 
motor  part  alone.  All  divisions  of  the  neire  may  be  inyolved,  or  only 
the  upper  and  middle.  Neuro-paraljtic  ophthalmia  is  frequent  from 
basal  tumours,  which  damage  tbe  Oasserian  ganglion,  but  the  eye 
often  escapes  when  the  tumour  is  situated  within  the  pons.  The 
gradual  damage  to  the  sensory  part  usually  causes  irritation;  and 
neuralgic  pain,  sometiuies  most  intense  aod  accompanied  by  hyper- 
CBsthesia,  precedes  loss  of  sensibility.    Taste  is  often  also  lost. 

Facial  Nerve* — ^Paralysis  of  all  parts  supplied  by  the  facial  nerve, 
with  the  reaction  of  degeneration  in  the  muscles,  occurs  ooly  in 
tumours  of  tbe  pons  or  posterior  fossa,  very  rarely,  and  in  slight 
degree,  from  the  distant  presstire  of  a  cerebellar  tumour,  and  is  asso- 
ciated with  paralysis  of  the  limbs  on  the  opposite  side.  Sometimes 
both  facial  nerves  are  paralysed.  The  significance  of  association  of 
paralysis  of  tbe  facial  and  other  nerves  is  described  at  p.  245. 

Auditory  Nerve :  Hearing. — Deafness  is  an  occasional  symptom  in 
tumours  of  the  lower  part  of  the  pons,  of  the  medulla  oblongata,  and 
of  the  posterior  fossa  of  the  base.  Its  localising  significance  has  been 
mentioned  at  p.  260.  Bilateral  deafness  has  been  produced  by 
growths  in  the  corpora  quadrigemina  wbich  had  damaged  the  upper 
layer  of  the  tegmentum,  in  wbicb  probably  the  auditory  path  ascends 
to  tbe  hemisphere.  Subjective  sensations  of  hearing  have  been 
produced  by  tumours  of  l^e  pons  and  base,  and  also  by  growths  in 
the  temporal  lobe.  In  the  former  case  they  are  referred  to  the  ear  of 
the  same  side,  in  the  latter  to  the  opposite  side,  and  may  occur  in 
paroxysmal  form  as  the  warning  of  epileptiform  fits.  The  sounds  pro- 
duced  by  cortical  turoonrs  are,  as  a  rule,  not ''  elaborate  *'  in  character. 

The  Hypoglossal  Nerve. —  Besides  the  general  relations  of  palsy  of  the 
tongue  mentioned  at  p.  802,  the  nerve  may  be  paralysed  on  the  side 
opposite  to  the  hemiplegic  limbs  by  tumours  of  the  posterior  fossa  of  the 
base,  sometimes  by  tumours  of  the  pons,  and  especially  by  those  of  the 
medulla  oblongata.  The  paralysis  is  sometimes  an  early  symptom 
of  a  morbid  growth  on  the  front  of  the  occipital  bone,  or  of  one 
springing  from  adjacent  structures  and  extending  into  the  foramen 
magnum.  In  these  cases  there  ia  often  conspicuous  wasting  of  the 
paralysed  half  of  the  tongue. 

The  Spinal  Accessory  nerve  is  also  occasionally  paralysed  from  tumours 
in  or  near  the  medulla,  especially  by  those  just  mentioned  as  involving 
the  hypoglossal  nerves.  Only  those  outside  the  medulla  im[>air  the 
action  of  the  muscles  of  the  neck,  but  more  frequently  the  vocal  cord 
on  one  side  is  paralysed ;  much  less  commonly  both  vocal  cords  are 
involved.  The  palate  usually,  and  the  tongue  often,  sufiPer  at  the 
same  time.  Bilateral  palsies  are  occasionally  met  with,  and  the  lips 
may  also  be  involved,  causing  symptoms  similar  to  those  of  progres- 
sive bulbar  paralysis.  Very  rarely  the  same  combination  of  symptoms 
has  resulted  from  symmetrical  tumours  of  the  cortex  in  the  lower  part 
of  the  central  convolutions. 
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The  puli0  is  often  infrequent  in  tumoura  anywhere  within  the  skull, 
and  the  symptom  has  no  special  significance.  Beapiratary  disturhance 
is  chiefly  met  with  in  growths  near  the  medulla,  and  these  have  also 
caused  extreme  frequency  of  the  pulse. 

The  Sphincieri  are  not  often  paralysed  from  intxa-eranial  tumour, 
and  the  loss  of  power  oyer  them  is  of  no  special  significance.  Untimely 
evacuation  of  bladder  and  of  rectum  is,  however,  very  common  in 
association  with  the  mental  apathy  and  dulness  which  are  so  common 
iu  tumours  of  all  parts.  An  increased  secretion  of  wrine^  and  the 
presence  in  it  of  sugar  and  of  albumen,  have  been  met  with  in  rare 
cases  of  tumour  in  various  parts  of  the  brain  ;  glycosuria  occurs  most 
frequently  in  association  with  tumours  of  the  pons  and  medulla,  but 
not  BO  frequently  as  to  have  any  strong  significance  apart  from  other 
symptoms. 

External  SymptoiM. — Intra-cranial  tumours  rarely  manifest  their 
existence  except  by  the  symptoms  already  described.  Only  those 
gprowths  which  spring  from,  or  invade,  the  bone  of  the  skull  are 
recognisable  externally ;  swellings  on  the  surface  of  the  skull  occur  in 
rapidly  growing  tumours  springing  from  the  dura  mater.  Growths  in 
the  bone  of  the  middle  fossa  of  the  skull  are  sometimes  recognisable 
on  the  under  surface,  in  the  palate.  More  commonly  tumours  of  the 
anterior  or  middle  fossa  inrade  the  orbit,  and  cause  bulging  forwards 
of  the  eyeball. 

Begional  Sympiomt, — The  symptoms  of  tumours  in  various  parts  of 
the  brain  are,  in  general,  those  that  have  b^en  described  in  the  chapter 
on  *'  Localisation,'*  p.  308,  and  need  not  be  here  repeated  in  detail. 
The  chief  deviation  from  the  typical  facts  there  enumerated  arises 
from  the  comparatively  slight  degree  of  symptoms  due  to  pressure,  a 
deviation  that  is  proportioned  to  the  slowness  with  which  the  pressure 
is  exerted.  The  effects  of  destructive  invasion  are  always  greater  than 
those  of  eompression. 

The  symptoms  of  tumours  of  the  base,  however,  need  brief  enume- 
ration. Growths  in  ihepoHeriarfoita  cause  nearly  the  same  symptoms 
as  tumours  of  the  pons  or  medulla,  subject  to  the  same  variations 
according  to  their  seat.  The  most  important  difference  is  that  the 
eranial  nerves  suffer  earlier  than  the  motor  tract,  and  the  combination 
of  the  nerves  affected  is  somewhat  different.  Thus  the  facial  and 
auditory  suffer  together  from  external  pressure,  rarely  from  internal 
disease.  The  sixth  (abducens)  is  paralysed  without  the  conjugate 
internal  rectus,  which  suffers  with  it  in  disease  of  the  centre.  The 
combination  of  palsy  of  one  half  of  the  tongue,  palate,  and  glottis  is 
especially  frequent  from  tumours  beside  the  medulla.  Neuro-paraly tic 
ophthalmia,  probably  from  implication  of  the  Gasserian  ganglion, 
sometimes  occurs,  but  less  frequently  than  in  disease  of  the  middle 
fossa.  Lastly,  pressure  on  the  middle  peduncle  of  the  cerebellum 
often  gives  rise  to  intense  vertigo,  and  an  inclination  to  deviate  to  one 
side  in  walking.    Convulsions  occur  in  cases  in  which  the  pons  is 
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compressed,  and  are  ratber  more  frequent  than  when  the  tumour*     ig 
within  the  pons. 

Middle  Fossa, — The  course  of  the  fifth  nerve,  and  the  position      «f 
the  Gasserian  ganglion,  render  it  veiy  liable  to  suffer  in  tumourv     W 
the  middle  fossa,  and  sjmptoms  of  it-s  irritation  and  paralysis,  incladi  -K^g 
inflammation  of  the  eyeball,  often  rapid  and  destructive,  are  freqQe':Bit 
effects  of  disease  in  this  region.     From  extension  backwards  oft&e 
growth,  or  by  meningeal  inflammation  excited  by  it,  the  facial  aw^d 
auditory  nerves  may  likewise  suffer.     Other  nerves  are  rarely  afoct>^sd 
unless  the  growth  is  situated  near  the  sphenoidal  fissure,  when  s^II 
those  to  the  eyeball  may  be  involved.     Heniiplegia  is  rare  and  sligb  t, 
and  is  produced  by  the  extension  of  the  growth  to  the  neighbourhood 
of  the  crus.     Convulsions  are  extremely  rare,  and  it  is  not  oommLOo 
for  there  to  be  conspicuous  mental  sjrmptoms. 

Anterior  Fossa, —  Tumours  are  rarely  limited  to  the  anterior  foss^  o( 
the  skull,  and  the  chief  symptoms  they  produce  are  by  their  extension 
beyond  it,  backwards  to  the  optic  nerve  (unilateral  loss  of  sight),  to 
the   chiasma    (temporal   hemianopia,  or  irregular,   even  ftansTene 
hemianopia,  probably  from  damage  to  all  the  higher  fibres  of  the 
chiasma),  and  even  as  far  as  the  cmra,  causing  paralysis  of  the  limbs, 
usually  on  one  side  only.     From  compression  or  invasion  of  the  frontal 
lobes'of  the  brain,  mental  symptoms  occasionally  result,  and  a pecnlisr 
childishness  has  been  thought  to  have  some  diagnostic  value.   Loss 
of  smell  is  common,  in  most  cases  limited  to  one  side. 

Tumours  of  the  pituitary  body  cause  usually  vague  symptoms,  resem- 
bling those  just  mentioned,  but  frequently  with  failure  of  sight,  and 
with  indications  of  a  lesion  of  the  chiasma.  Sometimes,  howefer, 
the  tumour  causes  very  slight  symptoms,  and  may  run  an  almost 
latent  course,  even  when  the  size  attained  is  considerable.*  Olyoosoria 
has  been  sometimes  observed. 

Basal  tumours  may  extend  horizontally  over  a  large  area ;  occasioo- 
ally  a  growth  has  occupied  almost  the  whole  of  one  half  of  the  base 
of  the  skull.     The  symptoms,  when  the  growth  has  l>een  soft*  haie       | 
often  been  few,  and  a  correct  diagnosis  has  been  impossible. 

Multiple  cerebral  tumours  sometimes  cause  only  "  general "  oorebial 
symptoms,  or  one  growth  causes  conspicuous  disturbance,  and  there  is 
no  evidence  during  life  of  the  existence  of  the  others,  or  only  equi- 
vocal indications  of  their  presence.  Occasionally  two  or  more  growths 
exist  in  the  same  part  of  the  brain,  and  caose  extensive  but  ooimected 
symptoms ;  this  is  especially  the  case  with  tumours  in  the  posterior 
fossa  of  the  base.  On  the  other  hand,  tumours  in  different  parti  d 
the  brain  sometimes  cause  symptoms  80  distinot  at  to  afford  clear 
evidence  of  their  separate  influence. 

OouBBB. — ^The  great  characteristic  of  cerebral  tumoun  is  that  their 
symptoms  are  gradual  in  onset  and  slowly  progressive  in  oonne.  The 
earliest  symptoms  vary,  but  are  often  general,  and  no  one  is  so  freciQeDt 

*  JV.^.  CAM  recorded  by  Cumingham, '  Joom.  of  Ami.  and  Phye^*  Jalj,  1879. 
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at  headacliey  although  optic  neuritis  is  sometimeB  a  very  earlj  effect, 
especially  of  tumours  of  the  cerebellum.  Oonvulsions  maj  first  indicate 
the  existence  of  brain  disease,  when  a  tumour  is  in  or  near  the  motor 
cortex ;  and  thej  may  be  excited  by  some  accessory  influence  in  a 
manner  that  makes  it  easy  to  mistake  the  nature  of  the  disease.  The 
first  fits  due  to  a  tumour  of  the  right  motor  cortex  followed  a  painful 
injury  to  the  left  arm,  in  which  the  fits  began,  with  similar  pain. 
Symptoms  of  irritation  or  paralysis  of  some  cranial  nerve  often  occur 
«arly,  but  hemiplegic  wealmess  very  rarely  precedes  headache. 

Although  the  course  of  the  symptoms  is  usually  slow  and  gradual, 
it  IB  rarely  quite  uniform,  and  exceptions  to  the  gradual  course  are 
occasionally  met  with.  In  slowly  growing  tumours  the  progress  may 
intermit,  stationary  intervals  alternating  with  periods  in  which  the 
symptoms  increase.  A  rapid  increase,  followed  by  partial  sub- 
sidence, probably  results  from  secondary  meningitis  or  local  neu- 
ritis. The  traces  of  past  meningitis  may  be  distinct  after  death, 
unless  a  long  time  has  elapsed.  In  a  case  of  tumour  occupying 
the  third  ventricle,  and  compressing  the  corpora  quadrigemina,  the 
patient  su£Eered,  six  months  before  death,  from  an  attack  attended 
with  severe  occipital  headache,  vomiting,  and  paralysis  of  the  right 
fifth  nerve,  the  left  half  of  the  face  and  tongue,  the  right  half  of  the 
palate,  and  right  vocal  cord,  and  much  difficulty  in  swallowing.  These 
symptoms  lasted  for  a  few  weeks,  and  then  passed  away  almost 
entirely,  slight  weakness  of  the  right  masseter  alone  remaining.  No 
evidence  of  meningitis  could  be  discovered  at  the  post-mortem 
examination  six  months  later,  but  such  transient  symptoms  of  damage 
to  nerve-roots  extending  as  far  back  as  the  medulla  oblongata  coidd 
only  have  been  due  to  intercurrent  meningitis. 

Hemiplegic  weakness  often  follows  unilateral  convulsions  as  a 
transient  effect  of  the  "  discharge,"  and  is  most  marked  in  (and  some- 
times limited  to)  the  limb  in  which  the  convulsion  commenced.  It 
may  also  follow,  apparently  as  the  result  of  inhibition,  sensory  dis* 
charges  which  do  not  cause  spasm.  But  sudden  and  persistent  hemi- 
plegia may  occur  in  the  course  of  cerebral  tumours  without  preceding 
convulsion.  In  rare  cases  it  is  the  result  of  associated  or  independent 
vascular  disease,*  or  of  vascular  occlusion  from  the  effect  of  the 
growth  on  adjacent  vessels.  It  may  also  be  the  result  of  a  hssmor- 
rhflge  into  the  growth,  such  as  is  common  in  the  case  of  soft  glioma. 
This  is  also  rare,  because  the  hsemorrhage  is  into,  and  not  outside  the 
tumour,  and  does  not  cause  paralysis  unless  the  growth  occupies  the 
motor  region,  but  a  growth  so  situated  has  usually  caused  paralysis 
from  its  size,  before  the  hssmorrhage  occurred.  Lastly,  sudden  hemi- 
plegia occasionally  occurs  in  the  course  of  a  cerebral  tumour,  without 

*  As  in  the  c&se  of  a  man  who  had  a  firm  tumour  three  quarters  of  an  inch  in 
diameter  below  the  floor  of  the  left  lateral  ventricle,  and  had  independent  bnmor- 
riiagee  in  both  right  and  left  corpora  striata  (Mitchell. '  Edin.  Med.  Journal,'  Nov^ 
1883). 


518  BBAIN. 

there  being  maj  mechaniBm  discoverable  after  death  by  which  the 
saddeu  onset  can  be  explained.  The  fact  is  important,  its  explana- 
tion obscure.* 

In  the  majoritj  of  cases,  the  progressive  course  of  an  intra-cranial 
tumour  ends  in  death.  But  the  rapidity  of  progress  varies  much, 
according  to  the  character  and  position  of  the  tumour ;  the  former 
determining  the  rate  of  growth,  the  latter  the  symptoms  which  the 
increase  in  size  produces.  Thus  a  tnmoar  of  the  same  kind  and  Kize 
in  the  anterior  part  of  the  cerebral  hemisphere  may  cause  far  slighter 
symptoms  than  if  seated  in  the  pons.  Other  things  being  equal,  the 
slower  the  growth  of  a  tumour,  the  slighter  are  the  symptoms,  since 
the  slower  the  pressure,  the  better  is  it  borne. 

The  duration  of  the  symptoms  varies  from  a  few  weeks  to  many 
years,  but  it  is  generally  between  six  months  and  two  years.  The 
most  rapid  cases  are  tnberde,  soft  sarcoma,  cancer,  rapidly  growing 
glioma,  and  syphiloma.  The  cases  of  longer  duration  are  tubercle, 
firm  sarcoma,  slowly  growing  glioma,  and  the -various  hard  tumours, 
fibroma,  enchondroma,  Ac.  Tubercles  furnish  some  of  the  oases  of 
shortest  and  also  of  longest  duration. 

The  most  common  causes  of  death  are — (1)  Exhaustion,  induced 
especially  bj  the  violence  of  the  pain,  and  the  interference  with  nutri* 
tion  entailed  hy  the  frequent  vomiting,  and  the  difficulty  of  feeding 
occasioned  by  mental  dulness  or  by  dysphagia.  (2)  Coma  coming  on 
gradually,  and  usually  due  to  the  general  increase  of  intra-cranial 
pressure,  sometimes  also  produced  by  hydrocephalus.  The  lower 
centres  participate  in  the  apathy  of  the  higher,  and  from  the  lowered 
sensibility  of  the  respiratory  centre,  mucus  accumulates  in  the  lungs, 
and  the  resulting  interference  with  respiration  is  generally  the  imme- 
diate cause  of  death.  (8)  Death  is  sometimes  sudden.  This  occurs 
moot  frequently  in  tumours  of  the  medulla  oblongata,  almost  as  f re> 
quently  in  tumours  of  the  cerebellum,  next  in  tumours  of  the  central 
ganglia,  occasionally  in.  tumours  of  the  cerebral  lobes,  corpora  quadri« 
gemina,  pons,  and  base,  but  rarely  in  tumours  of  the  cortex  (Bern- 
hardt). It  is  apparently  sometimes  due  to  pressure  on  the  respiratory 
or  cardiac  centres  of  the  medulla,  sometimes  to  the  mere  intensity  of 
exhausting  symptoms,  while  it  occasionally  occurs  in  a  mysterious 
way,  without  discoverable  mechanism.  (4)  Lastly,  death  may  occur 
from  some  other  effect  of  the  cause  of  the  tumour.  There  may  be 
intra-cranial  or  tubercular  meningitis  in  tubercular  tumours  of  the 
brain,  or  syphilitic  disease  of  the  vessels  in  cerebral  syphiloma. 
Other  fatal  effects  of  the  cause  of  the  tumour  are  extra-cranial,  as 
general  tuberculosis  in  cases  of  tubercular  tumour,  or  cancer  else- 
where when  there  is  a  secondary  cerebral  growth.  The  subjects  of 
very  chronic  tumours  often  die  from  intercurrent  unrelated  diseases. 

But  cerebral  tumours  are  not  invariably  fatal.    Syphilitic  growths 

*  I  have  elBOwhere  recorded  lome  eases  illustrating  the  pheaomeaoB,  "  On  Saddea 
ParRlysin  in  Cer«hral  Tumour,"  *  Brain/  vol.  i,  1879,  p.  48. 
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ftre  more  &meD&ble  to  trefttment  r.lian  anj  other  form  of  intra- cranial 
dii>«u«  due  to  the  laine  cause;  the  symptoms  often  pass  away,  and 
uiu&lljr  IrBsvn,  the  degree  of  improvement  depen-ling  im  the  eiti-iit  to 
which  they  are  due  to  iDterfi^rence  with  fuuclion  liy  pressure,  and  not 
to  notuai  deatructioD  of  nerre  elements.  SvmptumB  of  imtaiion. 
■uch  ft*  coaTulsioQB,  may,  however,  persist  in  bpUe  of  treatment,  the 
Qcrve-elementa  retaining  the  fnnctioaal  disposition  resulting  from  the 
Irritatire  il&mage,  although  the  cause  of  this  hua  been  remored. 
ISibercular  tumours  may  also  eease  to  grow,  nn<l,  as  already  suted, 
■nay  become  incn,  and  the  sympioms  may  cut  only  ce&se  to  iaorease, 
but  vna  lessen,  frum  the  recovery  of  the  nerve-elements  damagsd 
ooly  by  tmlatiun  or  by  pressure.  Wlien  arre«t  is  once  obtained,  the 
•ymptonu  may  remain  statioiiAiy  for  an  iDilefloitu  period.  It  it 
ccrtAtn  that  a  similitr  arrest  occurti  oct-asiunally  in  some  other 
tumours,  iu  which  degenerative  changes,  often  CMlrareoua,  Uik% 
pUoe.  and  tho  n-sidual  masti  gives  rise  to  no  symptoms  eiccpt  those 
whtob  result  from  the  damage  caused  during  its  active  growth.  But 
Iho  rMutt  i»  mrer  than  in  tubtMcutar  growths.  A  girl  of  fifteen 
suffered  from  left  hcmi|>l('gia,  defout  of  sensation,  left  bemianupia, 
h-MLdsehe,  and  double  optic  neuritis,  sU  of  grmlual  onset,  in  the  course 
(if  three  months,  Uuder  treatment,  first  the  neuritis  subsided,  then 
tlie  hwadochn,  tbea  the  leg  improved,  and  lastly  the  urm,  but  with  the 
derelopment  of  a  spastic  stat4>  in  the  lattiT,  which  has  continued  nith 
the  homiaDopia;  otherwise  she  has  been  now  for  lii  years  perfectly 
wvIL*  Id  this  case  it  is  probable  tbat  a  tubercular  tumour  existed  iti 
or  iMur  the  optiu  thulamus.  In  another  ciuie,t  b  girl  of  twenty-thre« 
■uSvred  from  severe  headache,  double  optic  neuritis,  slight  bilateral 
«e«kD«Mi  in  the  limbs,  and  (>uralyBis  of  the  upmtrd  movement  of  both 
•(«•,  cycloplegia.  vomiting,  and  some  opisthotonic  convulsions.  All 
tke  vyniptoms  disappeared  except  the  headache,  and  for  three  years 
than  was  no  recurrence;  she  then  died  suddenly.  A  tumour  in  the 
eorpoim  quadrigemina  or  anterior  part  of  thi>  middh-  lobe  of  the  cere- 
bdtam  had  been  assumed  to  exist,  ami  a  small  degeaemted  growth 
Wu  found  in  the  front  of  the  valve  of  Vieuiisens.  I  have  seen  a  con- 
MdembU  numt«r  of  other  cases  with  well  marked  symptoms  of  A 
toiDOar,  probubljr  tubeiculor,  which  passed  away  permaueatly  under 


Duanoan.— The  problem  of  the  diagnosis  of  &  ease  of  eerebtnl 
tonoor  includes  four  questions:  (1)  Is  there  organic  disease  ?  (2)Ie 
il  >  tnmour?  If  so,  what  are  (3)  its  seal,  and  (4)  its  nature  V  Of 
these  quc«tioas,  to  the  first  an  answer  can  be  given  almost  always,  to 
lbs  awwod  generally,  to  the  third  often,  and  to  the  fourth  sometimfs. 

L  As  evideace  of  organic  disease  the  focal  symptoms  are  of  mot* 

tthan  the  "general"  (diffuse)  symptoms.     Of  the  lattu^ 
•  'HbI 
t  Loe. 


il  0|)btlial  111  iM  copy,'  Oua  2,  p.  283  (l!ud  td.). 
t  Loc  nt..  Cm*  U.  Sod  sd. 
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optio  neuritis  ii,  alone,  the  most  significant  (although  not  in  itself 
eonclusiye) ;  next»  Yomiting  without  gastric  cause ;  while  headachop 
giddiness,  and  general  convulsions  are  of  significance  chiefly  when 
combined  with  other  symptoms.  Convulsions  beginning  locally  aie 
of  the  nature  ot  "  focal  *'  symptoms,  but  are  not  alone  conclusive  of 
the  existence  of  organic  disease,  since  they  may  occur  in  idiopathic 
epilepsy.  Both  headache  and  giddiness  are  extremely  common  with- 
out organic  disease ;  nevertheless  headache  is  a  suspicious  symptom 
if  so  severe  as  to  keep  the  patient  awake  at  night,  and  severe  vertigo 
is  also  suspicious  if  there  is  no  indication  that  it  depends  on  disturb- 
ance of  the  labyrinth.  As  a  rule,  other  symptoms  exist  to  give  signifi- 
cance to  those  which,  alone,  are  equivocal.  Two  conditions  are  most 
likely  to  give  rise  to  diagnostic  error.  One  of  these  is  the  presence  of 
diffuse  symptoms,  due  to  a  blood-state,  which  may  simulate  those 
produced  by  intracranial  tumour.  Headache  and  optic  neuritis  may 
be  produced  together  by  three  general  conditions — aniemia,  kidney 
disease,  and  lead-poisoning.  In  the  first  of  these  the  poverty  of 
blood  is  always  extreme ;  other  symptoms  of  anemia  are  obtrusive ; 
the  patients  are  usually  young  girls ;  optic  neuritis  develops  with  a 
rapidity  unusual  in  tumour ;  all  focal  symptoms  are  absent ;  and  the 
headache  and  neuritis  rapidly  subside  under  the  influence  of  iron, 
especially  if  the  patient  is  kept  at  rest  in  bed,  and  is  well  fed  with 
easily  digested  food.  In  kidney  disease,  in  which  there  is  conspicuous 
neuritis,  this  is  rarely  very  great  in  degree,  and  a  sufficiently  minute 
scrutiny  of  the  retina  will  usually  reveal  degenerative  changes,  only 
caused  by  neuritis  alone  if  it  has  been  intense.*  The  urine  contains 
not  only  albumen  (which  may  be  present  also  in  cerebral  tumour),  but 
also  casts ;  while  the  tension  of  the  pulse,  and  hypertrophy  of  the  heart, 
add  significance  to  the  other  symptoms.  Attention  to  these  points, 
and  to  the  absence  of  signs  of  focal  disease,  will  usually  prevent  an 
error,  in  spite  of  the  fact  that  headache  is  often  considerable  in  these 
cases.  The  cerebral  symptoms  which  occur  in  lead-poisoning — head- 
ache, optic  neuritis,  delirium,  and  convulsions— would  be  very  liable 
to  mislead  if  it  were  not  that  they  are  almost  invariably  preceded  by 
other  symptoms  of  saturnism,  too  conspicuous  to  be  overlooked,  and 
too  distinctive  to  mislead. 

The  second  condition,  likely  to  give  rise  to  error,  is  that  in  which  a 
partial  functional  affection  ot  the  brain  causes  symptoms  which  simu- 
late those  of  organic  disease.  Hysterical  hemiplegia,  spasm,  contrao- 
ture,  or  anesthesia  may  be  thought  to  be  due  to  such  a  lesion ;  the 
more  readily  if  headache  or  vomiting  accompany  them.  The  prin- 
ciples of  their  distinction  are  considered  in  the  chapter  on  hysteria. 
The  unilateral  affections  possess  characters  of  their  own,  which  differ 
from  those  of  organic  disease,  and  they  often  come  on  after  emotional 
disturbance  or  a  hy steroid  convulsion,  or  in  those  who  have  watched 
the  genuine  symptoms  of  organic  disease.    The  absence  of  a  one- 

•  Compare '  Med.  Opb.,'  pi.  viii,  fig.  2. 
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tided  alteration  of  the  reflexes,  and  of  optio  neuritis,  eonstitnte 
additional  eridenoe,  althoogh  of  less  weight,  because  of  negative 
character. 

It  is  much  more  frequent  for  the  symptoms  of  a  tumour  to  be 
ascribed  to  hysteria,  either  because  the  patient  is  of  the  female  sex, 
or  because  definite  hysterical  disturbance  is  evoked  bj  the  organic  die* 
ease.  A  mistake  is,  however,  readily  avoided  by  attention  to  the 
simple  rule,  which,  mentioned  already  more  than  once,  cannot  be  too 
often  repeated,  that  symptoms  of  hysteria  do  not  lessen  the  signifi- 
cance of  any  symptoms  of  organic  disease,  the  absence  of  which  should 
be  definitely  ascertained. 

When  convulsions  are  the  chief  symptom,  the  disease  may  be  con- 
founded with  idiopathic  epilepsy.  The  mistake  is  most  likely  to 
occur  in  cases  of  slowly  growing  tumour  in  or  near  the  central  con* 
volutions;  in  one  recorded  case  the  fits  recurred  during  fourteen 
years,  and  there  were  long  periods  of  freedom.  The  fits  which  thus 
recur  almost  always  begin  locally,  as  *'  cortical  epilepsy ;"  but  local 
commencement,  whilst  it  suggests  organic  disease,  does  not  prove  it. 
The  most  important  indication  is  the  presence  of  other  symptoms 
besides  the  convulsion.  Occasionally,  in  the  absence  of  other  sym- 
ptoms, causal  indications  may  be  allowed  weight ;  e,  g.  a  history  of 
inherited  tendency  to  epilepsy  on  the  one  hand,  or,  on  the  other,  of  a 
cause  of  tumour,  such  as  syphilis.  The  probability  of  epilepsy  is  in- 
creased if  convulsions,  existing  alone,  begin  sometimes  on  one  side, 
sometimes  on  the  other,  and  also  by  the  length  of  the  time  during 
which  they  have  been  the  only  symptom. 

As  stated  above,  the  existence  of  organic  disease  can  almost  always 
be  recognised.  In  rare  cases,  the  presence  of  a  tumour  has  been 
unsuspected  until  revealed  by  a  post-mortem  examination.  This  has 
been  especially  the  case  with  tubercular  growths ;  sometimes  because 
the  symptoms  have  been  masked  by  those  of  some  other  grave  disease, 
or  are  of  a  subjective  character,  like  hemianopia,  readily  overlooked. 

2.  If  the  symptoms  are  such  as  to  indicate  the  presence  of  organic 
disease,  the  second  question  presents  itself, — ^is  their  cause  a  tumour  P 
To  this  question  their  gradual  mode  of  onset  usually  supplies  a  ready 
answer.  In  the  rare  cases  of  tumour  in  which  sudden  symptoms  occur, 
these  are  always  preceded  by  others  of  gradual  development.  The 
fact  that  the  symptoms  never  attain  a  high  degree  in  the  course  of  a 
few  hours  excludes  at  once  the  common  vascular  lesions,  cerebral 
hsmorrhage  and  acute  softening  of  the  brain.  The  other  lesions  of 
slow  development  are  few  and  rare. 

Cases  of  general  paralysis  of  the  insane  can  only  be  con  founded  with 
the  rare  cases  of  cerebral  tumour  in  which  symptoms  such  as  mental 
failure,  general  weakness,  and  slow  speech  exist  alone.  The  absence 
cf  headache,  optic  neuritis,  vomiting,  and  the  presence  of  the  tremor 
in  the  muscles  of  the  lips  and  face,  and  of  exalted  ideas,  will  generally 
suffice  for  the  diagnosis. 
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The  Yerj  rare  fonnB  of  chronic  inflammation  of  the  brain  (see  p.  468) 
uiaj  cause  symptoms  identical  with  those  that  resalt  from  cerebral 
tuuiour ;  the  distinctions,  as  far  as  thej  exist,  have  been  already  men- 
tioued. 

Intra-crauial  aneurism  is,  in  fact,  a  tumour,  and  often  produces  sjm- 
ptoms  closoly  resembling  those  of  a  growth.  The  distinction  is  con- 
sidered in  the  chapter  on  this  disease. 

Abscess  of  the  brain  sometimes  causes  symptoms  which  closely  re- 
semble those  of  tumour,  and  give  rise  to  real  difficulty.  Headache, 
Tomiting,  mental  dulness,  aad  optio  neuritis  are  common  to  the 
two  diseases,  but  the  last  is  rather  less  common  in  abscess  than  in 
tumour.  Fooal  symptoms  are  abo  oomparatiyely  rare.  Slowly  pro- 
gressing symptoms,  of  uniform  course,  are  characteristic  of  tumour, 
while  in  abscess  thore  is  usually  a  rapid  development  of  acute  and 
grave  cerebral  disturbance,  after  a  ** latent"  period,  in  which  sym- 
ptoms are  trifling  or  absent.  The  presence  of  a  cause  of  abscess  (pre- 
vious injury,  ear  disease,  or  suppuration  elsewhere)  increases  the 
probability  of  its  existence,  but  it  must  be  remembered  that  injury 
may  cause  either  a  tumour  or  an  abscess.  The  points  of  distinction 
between  the  two  are  described  more  fully  in  the  chapter  on  the  latter 
disease. 

Acute  meningitis  can  ntrely  be  confounded  with  cerebral  tumour. 
The  only  difficulty  arises  in  cases  of  tubercular  meningitis,  in  which 
tubercular  growths  in  the  brain  co-exist,  but  cause  few  symptoms 
before  the  onset  of  the  meningitis.  One  important  indication  in  such 
cases  is  the  degree  of  optic  neuritis.  That  which  results  from  tbe 
meningitis  alone  is  rarely  considerable,  and  if  the  swelling  of  tbe 
papilla  is  great,  and  hemorrhages  exist — especially  if  such  a  change 
is  found  soon  after  the  onset  of  the  symptoms  of  meningitis,— it 
IS  probable  that  there  are  tubercular  growths  ;  tbe  more  so  if  head- 
ache or  vomiting  had  long  preceded  the  onset  of  the  symptoms  of 
inflammation. 

Occasionally  an  aente  increase  (or  eren  apparent  onset)  of  the  sym- 
ptoms may  be  occasioned  by  exposure  to  some  (general  or  special 
morbid  influence — cold,  tbe  heat  of  the  sun,  or  a  blow  on  the  head,-— 
an  influence  which  may  conceivably  excite  meningitis,  but  the  nature 
of  the  case  may  often  be  decided  by  the  indications  just  mentioned* 
It  must  be  remembered  that  tubercular  tumours  may  run  an  almost 
latent  course  for  a  time,  and  may  then  cause  symptoms  so  rapidly  as 
to  render  the  diagnosis  a  matter  of  great  difficulty.  In  some  cases  a 
comparison  of  the  relative  d^ree  and  extent  of  the  symptoms  may 
help  the  decision.  For  instance,  an  ill-nourished  child,  five  months 
old,  came  under  treatment  for  right-sided  weakness  and  rigidity,  with 
complete  paralysis  of  the  left  third  nerve.  Tbese  symptoms  were 
said  to  have  come  on  a  week  before,  and  tbe  child  was  thought  to  be 
suffering  from  tubercular  meningitis.  But  it  was  unlikely  that  so 
extensive  a  process  as  meningitis  would  completely  paralyse  one  third 
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nerve  and  leare  the  other  cranial  berves  unaffected.  The  symptoms 
pointed  rather  to  a  focal  lesion  of  the  left  eras  cerebri,  probably  a 
tubercular  tumour,  running  at  first  a  latent  course ;  the  diagnosis  was 
Tcrified  a  few  days  later.  It  must  be  remembered  also  that  a  tubor- 
enlar  tumour  and  meningitis  often  co-exist.  In  such  cases  time  alone 
can  render  the  diagnosis  approximately  sure.  If  symptoms  continue 
for  four  or  six  weeks  they  are  almost  certainly  due  to  a  tumour. 

Chronic  meningitis  is  exceedingly  rare  except  as  a  result  of  syphilis 
or  alcohoUsm.  In  the  latter  case  the  symptoms  are  diffuse,  and 
too  slight  to  be  really  confusing,  while  the  cause  is  commonly 
obtrusive.  Sy  philitic  meningitis,  when  local,  may  be  indistinguishable 
from  tumour,  except  in  the  rate  of  the  derelopment  of  its  symptoms. 

Only  those  cases  of  cerebral  tumour  in  which  there  is  jerky  inco* 
ordination  can  be  confounded  with  disseminated  cerebro  spinal 
sclerosis.  A  sufficient  distinction  is  afforded  by  the  fact  that  in 
sclerosis  the  inco-ordination  is  usually  bilateral ;  in  tumour  it  ia 
always  unilateral ;  in  the  former  there  is  neither  much  headache, 
Tomiting,  nor  considerable  optic  neuritis. 

8.  If  the  disease  is  a  tumour,  the  next  question  is,  where  is  it? 
The  answer  depends  on  the  symptoms  present,  the  localising  signifi- 
cance of  which  has  been  already  described,  and  need  not  i)e  here 
recapitulated.  It  is  important  to  remember  that  the  diagnosis  must 
depend,  as  a  rule,  on  the  grouping  of  symptoms  rather  than  on  the 
presence  or  absence  of  any  one  symptom.  There  is  hardly  any  sym- 
ptom which  may  not  be  absent,  wherever  a  tumour  is  seated,  and  almost 
erery  individufld  symptom  may  be  produced  by  disease  in  more  than 
one  position.  It  must  also  be  remembered  that,  although  the  general 
region  in  which  the  growth  is  placed  may  be  determined  in  the 
majority  of  instances,  it  is  not  often  that  its  exact  situation  can  be 
confidently  affirmed. 

4.  The  exact  nature  of  the  tumour  can  sometimes  be  determined 
with  a  high  degree  of  probability,  now  and  then  with  practical 
certainty.  Much  more  frequently  hardly  more  than  a  guess  can  be 
made — a  gness  that  is  almost  as  likely  to  be  wrong  as  right.  The 
most  important  indications  are  the  following : 

(1)  The  presence  of  morbid  growths  elsewhere,  the  nature  of  which 
can  be  determined.  When  symptoms  of  cerebral  tumour  are  con- 
secutire  to  an  infecting  growth  elsewhere,  s.  g.  cancer  of  the  mamma, 
Ac,f  it  is  practically  certain  that  the  intra-cranial  disease  is  of  the  same 
nature.  In  rare  cases  the  presence  of  an  hydatid  tumour  in  another 
part  indicates  that  the  cerebral  tumour  is  of  the  same  nature. 

(2)  The  presence  of  a  distinct  general  disease  of  which  intra-cranial 
tumour  is  a  common  consequence.  These  diseases  are  tubercle  and 
syphilis.  In  adults,  the  signs  of  phthisis  are  rarely  absent  when  there 
is  tubercular  tumour  of  the  brain,  and  their  presence  is  strongly  in 
f  arour  of — ^their  absence  against — ^the  tubercular  nature  of  the  cerebral 
growth.    In  children,  however,  signs  of  tubercular  disease  elsewhere 
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are  often  wanting,  and  their  absence  is  of  mnch  less  significance  than 
their  presence.  The  same  is  tme  of  a  familj  history  of  phthisis  or 
tubercular  disease.  A  physical  configuration,  such  as  often  co- 
exists with  a  tubercuhu:  tendencv,  is  also  in  favour  of  this  nature 
of  the  growth.  The  symptoms  or  history  of  syphilis,  congenital  or 
acquired,  render  it  highly  probable  that  the  tumour  is  of  syphilitic 
nature.  The  absence  of  a  bistoiy  of  constitutional  syphilis,  if  the 
patient  has  bad  a  chancre,  should  not  receive  much  weight,  because 
it  is  not  uncommon  for  the  secondary  symptoms  to  have  been  absent  or 
overlooked.  Moreover,  in  an  adult,  the  possibility  of  the  syphilitic 
nature  of  the  disease  cannot  be  excluded,  unless  we  can  feel  sure  that 
the  patient  has  never  been  exposed  to  the  risk  of  infection  in  the 
ordinary  way,  and,  in  the  case  of  a  woman,  the  assurance  must  include 
her  husband.  Undoubted  syphilitic  disease  is  occasionally  met 
with  where  there  is  no  history  or  indication  of  primary  or  secondary 
disease,  the  former  haviug  been  unnoticed,  the  latter  absent  or  dis- 
regarded.  But  in  both  cases,  of  tubercular  and  syphilitic  indications, 
the  diagnosis  is  a  matter  of  probability  only,  since  a  cerebral  growth 
of  different  nature  sometimes  co-exists  with  either  diathesis. 

(8)  The  sex  of  the  patient  affords  little  indication  of  the  probable 
nature  of  the  tumour,  and  that  afforded  by  age  is  very  limited.  If 
the  patient  is  under  fifteen,  and  presents  no  indication  of  inherited 
syphilis,  the  tumour  is  certainly  not  of  syphilitic  nature.  If  the 
patient  is  an  adult,  and  presents  no  signs  of  phthisis,  it  is  very 
unlikely  to  be  tubercular. 

(4)  The  help  afforded  by  the  seat  of  the  tumour  is  also  small,  and 
is  practically  limited  to  the  following  facts.  Cmteri§  paribus,  if  the 
disease  is  within  the  cerebellum  or  pons  there  is  some  probability  that 
it  is  tubercle  or  glioma;  it  is  unlikely  to  be  syphilitic  if  in  the  cere- 
bellum, but  it  may  be  if  in  the  pons.  If  in  the  cortex,  the  probability 
that  it  is  syphilitic  is  considerable,  but  is  less  if  it  is  situated  in  the 
deeper  parts  of  the  hemisphere.  A  tumour  outside  the  brain  tissue  ia 
probably  sarcoma. 

(6)  The  course  of  the  tumour  is  sometimes  suggestive.  A  very 
slowly  growing  tumour  in  the  hemispheres  is  probably  glioma,  and  if 
the  development  of  the  symptoms  is  extremely  gradual,  it  is  most 
unlikely  that  the  growth  is  sjphilitic.  A  tumour  which  grows  rapidly 
at  the  onset  and  then  becomes  stationary  is  probably  tubercular. 
The  occurrence  of  a  sudden  apoplectic  seizure  of  moderate  severity  in 
the  course  of  the  symptoms  is  rare  except  in  glioma. 

(6)  The  effect  of  treatment  is  of  dia^mostic  value  only  in  the  case 
of  syphilitic  and  tubercular  tumours.  A  disappearance  of  symptoms 
(espedalljr  headache,  optic  neuritis,  and  recent  paralytic  symptoms), 
under  iodide  of  potassium  and  mercury,  makes  it  highly  probable  that 
the  tumour  is  syphilitic.  Improvement  under  general  tonics  is  some 
evidence  that  the  tumour  is  tubercular,  but  the  value  of  this  indi- 
cation is  at  present   somewhat  dubious,  since  the  nature  of  most 
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tumoTira  which  thiu  improve  is  unoertain,  and  it  is  possible  that 
other  than  tubercular  growths  may  be  thus  influenced. 

(7)  Multiplicitj  affords  little  indication  of  nature,  becanse  tuber- 
cular,  syphilitic,  gliomatous,  and  cancerous  tumours  are  multiple  often 
or  occasionally. 

PftooNOsis. — Ouly  when  the  tumour  is  of  syphilitic  nature  can  a 
reasonably  good  prognosis  be  giyen.  Eren  in  such  a  case  it  is  only 
the  disappearance  of  the  dijGhise  symptoms,  and  of  recent  paralyses, 
that  can  be  confidently  predicted.  Palsy  of  more  than  a  few  months' 
duration  may  persist,  although  the  growth  is  removed ;  and  convul- 
sions sometimes  continue,  but  it  is  not  uncommon  for  all  symptoms 
to  pass  away.  In  tubercular  tumours  arrest  is  not  uncommon,  and 
the  patient  may  live  on  indefinitely,  for  general  tuberculosis  exists 
less  frequently  than  might  be  expected.  The  symptoms  lessen,  but 
in  what  degree  depends  on  the  seat  of  the  disease;  hemiplegia 
usually  persists,  but  the  symptoms  of  a  cerebellar  tubercle  may 
disappear.  In  all  cases  a  diminution  in  the  headache  and  subsi- 
dence of  optic  neuritis  which  is  moderate  in  degree  (and  has 
not,  as  it  were,  exhausted  itself  by  its  violence)  usually  precede 
other  indications  of  improvement;  they  are  therefore  distinctly 
favorable  signs,  the  recognition  of  which  is  very  important.  Con- 
versely, the  persistence  of  optic  neuritis  is  of  grave  significance. 
These  rules  are,  however  (as  we  shall  see),  true  only  when  no  opera- 
tion is  performed. 

In  other  forms  of  tumour  the  prognosis  is  serious.  As  a  rule 
they  progress  to  a  fatal  termination,  and  the  probable  duration  of 
life  can  only  be  estimated  from  the  rate  of  the  progress  in  the  past 
and  present.  It  is  likely,  however,  to  be  longer  in  tumours  of  the 
cerebrum  or  cerebellum  than  in  those  of,  or  pressing  on,  the  pons  or 
medulla.  Considerable  mental  dulness,  obstinate  vomiting,  severe 
and  frequent  general  convulsions,  apoplectic  seizures,  and  rapidly 
developed  and  intense  optic  neuritis,  are  all  indications  which  render 
the  prognosis  grave  as  to  the  near  future.  On  the  other  hand,  the 
absence  of  these  symptoms  indicates,  other  things  being  equal,  that 
the  danger  is  more  remote.  Very  chronic  optic  neuritis  is  of  especial 
significance  as  an  indication  tbat  the  course  of  the  disease  will  be 
slow  and  prolonged.  It  is  probable  that,  in  most  forms  of  tumour, 
arrest  of  growth  now  and  then  occurs,  but  it  cannot  be  anticipated. 
Even  when  the  growth  of  the  tumour  ceases,  ventricular  effusion  may 
caate  persistent  general  symptoms,  which  must  be  expected  to  con- 
tinue unless  relief  can  be  afforded  by  tbe  surgeon.  The  recent  deve- 
lopment of  cerebral  surgery  has,  however,  improved  the  prospect  in 
many  cases,  as  regards  the  growth  itself,  to  an  extent  that  will  appear 
from  the  next  section. 

TuATXXKT.— TVe  treatment  of  new  growths,  in  such  a  positioB 
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that  they  are  beyond  tlie  reach  of  the  knife, and  of  snch  a  nature  that 
they  cannot  be  influenced  by  drugs,  is  always  a  sufficiently  gloomy 
subject,  and  not  least  so  when  they  are  seated  in  an  organ  like  the 
brain,  in  which  they  cause  peculiar  and  Taned  suffenog,  and  in  which 
their  deyelopment,  even  to  a  moderate  degree,  is  seldom  compatible 
with  Ufe.  Too  often  all  that  can  be  done  is  to  afford  some  slight 
relief  to  symptoms,  and  even  this  is  frequently  trifling  in  degree. 
The  only  case  in  which  a  considerable  effect  on  the  growth  can  be 
produced  by  drugs  is  that  of  syphilitic  tumour.  Whenever  there  is 
even  a  possibility  that  the  tumour  is  syphilitic,  iodide  of  potttssium 
should  be  g^ven  in  increasing  doses  up  to  half  a  drachm  three  times 
a  day,  followed,  if  the  effect  is  inadequate,  by  mercury. 

If  it  is  probable  or  possible  that  the  tumour  ia  tubercular,  general 
tonics  are  of  paramount  importance,  and  of  these  cod-ltTcr  oil,  iron, 
and  an  adequate  aupply  of  food,  are  more  often  distinctly  beneficial 
than  any  other  agents.  God-lirer  oil  is  of  especial  importance.  Fresh 
couDtry  air  is  very  useful,  but  does  not,  alone,  exert  such  an  influence 
as  do  tonics.  A  tonic  treatment  is  indeed  desirable  in  most  cases ; 
arrest  of  symptoms  occasionally  occurs  under  its  influence  when  there 
ia  no  reason  to  think  that  the  tumour  is  tubercular.  There  ia  no 
eTidence  that  any  other  drugs  are  capable  of. arresting  the  progress  of 
morbid  growths,  and  the  chief  practical  question  is  the  possibility  of 
excision. 

Apart  from  this  problem  is  that  of  the  relief  of  symptoms  which  we 
are  powerless  to  remove.     Those  that  depend  on  meningitis — which 
extend  beyond  the  original  range  of  miachief,  and  are  characterised 
by  subacute  onset,  with  increased  headache  and  Tomiting,  and  often  by 
fever — may  sometimes  be  relieyed  by  counter-irritation  and  by  leeches, 
if  the  patient  ia  in  a  condition  to  bear  them.    Of  other  symptoms,  head- 
ache is  one  which  most  often  calls  urgently  for  mitigation.     Belief  can 
usually  be  obtained  by  the  hypodermic  injection  of  morphia,  but  the 
ready  habituation  to  the  narcotic  renders  its  use  admiasible  only  in  the 
most  acute  paroxysms.    Indian  hemp  is  sometimes  useful,  but  hyo- 
seine  and  especially  antipjrin  are  more  often  effective.      Sometimes 
counter-irritation  to  the  neck  gives  relief  to  occipital  pein,  but  no  local 
application  is  so  effective  as  ice,  which  often  influences  not  only  the 
pain,  but  the  vomiting  and  convulsions.    For  the  latter,  bromide  of 
potassium   is    less   useful  than    chloral.      In    all    cases,    as  much 
brain-rest  as  possible  should  be  secured ;  active  phvsical  exertion,  con- 
s  ipation,  heavy  meala,  and  alcohol  ahould  be  avoided,  since  all  these 
tend  to  increase  the  cerebral  disturbance. 

There  remains  the  important  question  of  operative  measures,  a 
subject  which  has  become  so  extensive  and  complex  as  to  have  passed 
almost  out  of  the  domain  of  medicine.  Only  the  salient  features  can, 
therefore,  be  noted  here.  Although  it  constitutes  a  step  in  thera- 
peutic progress  of  signal  interest,  second  to  none  in  importance  and 
in  the  power  of  saving  life,  it  has  limits  that  are  quickly  reached  and 
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may  be  easily  oTer!oo1ced.  It  is  to  MacEwen,  Oodlee,  and  espedallj 
to  Horslej  tbat  we  owe  the  discoyerj  of  the  comparative  safety  with 
which  even  extensive  op^^rations  on  the  brain  may  be  undertaken, 
provided  strict  antiseptic  precautions  are  observed.  Without  these, 
the  danger  is  great  of  rapidly  fatal  inflammation ;  and  even  with  them 
the  dura  mater  cannot  be  opened  without  some  risk  of  this  event,  or 
of  &tal  shock  to  the  system.  In  all  cases,  therefore,  this  danger  has 
to  be  weighed  against  the  prospect  of  success  in  the  removal  of  a 
growth,  or  the  urgency  of  symptoms  tbat  may  be  relieved  for  a  time, 
even  when  the  tumour  is  beyond  reach.  It  is  only  a  small  proportion 
of  intra,  cranial  growths  in  which  extirpation  is  practicable.  A  care- 
ful study  of  tbe  details  of  299  cases,  by  Allen  Starr,  has  led  him  to 
the  conclusion  that,  while  18  per  cent,  were  accessible,  not  more  than 
6  per  cent,  could  have  been  successfully  removed.  Earlier  diagnosis 
probably  renders  this  estimate  too  sniall^  but  it  is  certain  that  the 
majority  of  growths  are  beyond  reach.  Tbe  cases  suitable  for  an 
operation  are  those  in  which  the  tumour  is  in  or  just  beneath  the 
cortex  of  the  bram.  and  in  such  a  locality  that  its  position  can 
be  inferred  with  confiiience,  especially  at  the  motor  region,  and 
probably  also  in  the  occipital  or  upper  temporal  lobes.  Those  that 
spring  from  the  membranes  and  compress  the  brain  offer  the  least 
difficulty.  On  the  other  baud,  growths  in  the  central  ganglia,  crura, 
pons,  or  base  cannot  be  successfully  removed,  and  they  consti- 
tute 84  per  cent,  of  the  whole  number.  The  frequency  with  which 
there  is  more  than  one  tumour  is  another  source  of  failure.  A  growth 
in  one  hemisphere  of  the  cerebellum  would  no  doubt  be  accessible,  but 
such  tumours  seldom  cause  distinctive  symptoms  until  they  are  of 
larg^  size ;  even  then  it  is  scarcely  possible  to  ascertain  their  exact 
situation,  and  attempts  to  remove  a  cerebellar  tumour  have  hitherto 
been  fatal.  The  middle  lobe  of  the  cerebellum  is  so  inaccessible  and 
■o  close  to  important  structures  that  it  is  not  likely  that  the  removal 
of  a  tumour  could  be  survived. 

Very  striking  is  the  effect  of  the  operation  in  some  oases  in  which 
the  tumour  has  rendered  the  patient  unconscious,  and  has  brouKht 
him  apparently  near  the  end  of  life.  Immediate  improvement  has 
been  followed  by  steady  recovery,  and  in  no  malady  has  life  been  more 
distinctly  saved.  But  such  cases  are  unfortunately  few,  and  we 
have  to  put  on  the  other  side  the  fact  that  the  removal  of  an  infil- 
trating tumour,  even  when  perfectly  accessible,  involves  also  that  of 
nerve-elements  which  still  retain  functional  power,  and  therefore  the 
operation  is  followed  by  increased  palsy,  which  may  be,  in  some  degree, 
of  permanent  character.  This  is  a  minor  consideration  when  life  is 
threatened,  but,  in  many  cerebral  tumours,  the  danger  to  life  is  not 
certain  or  near;  the  question  of  an  operation  is  one  of  peculiar 
difficulty  in  many  cases  of  the  kind,  especially  when  the  tumour  is 
possibly  syphilitic  or  probably  tubercular  in  nature.  Each  case  must  be 
dealt  with  according  to  its  apparent  character  and  obvious  coarse,  and 
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the  mtroduction  of  a  new  and  greater  danger  to  life  must  be  carefully 
avoided.  The  danger  is  not  jet  fairly  indicated  by  published  facta. 
It  must  also  be  remembered  that  conyulsions  do  not  always  cease 
when  their  original  cause  is  removed  ;  although  their  recurrence,  after 
an  operation,  is  occasionally  only  for  a  time,  it  is  more  frequently 
persistent. 

But  operations  that  fail  to  achieve  their  primary  object  are  not, 
therefore,  devoid  of  result.  The  removal  of  part  of  the  cranial  wall  has 
been  found,  by  experience,  to  be  followed  by  a  remarkable  diminution, 
and  even  arrest,  of  the  pain  of  a  growth  that  cannot  be  excised,  an  effect 
whicli  has  generally  continued  as  long  as  the  patient's  life  endured, 
which  is  seldom,  in  such  cases,  for  many  months.  Hence  this  operation 
has  been  advocated  by  Horsley  as  the  surest  mode  of  affording  relief, 
apart  from  the  possibility  of  excision.  Pain  is  not,  however,  the 
only  symptom  thus  relieved.  The  operation  is  usually  followed 
by  a  remarkable  subsidence  of  the  optic  neuritis,  if  this  Ib  present, 
probably  because  fluid  effused  outside  the  brain  is  no  longer  forced 
into  the  lymphatic  spaces  of  the  papilla,  and  no  longer  conveys  to  it 
material  capable  of  intensifying  inflammation  that  may  descend  the 
nerve.  Hence  it  is  probable  that  sight  may  sometimes  thus  be  saved, 
even  though  a  certain  amount  of  neuritis  persists.  Against  these 
advantages,  however,  must  be  placed  the  possibility  that  life  may  be 
materially  shortened,  and  the  urgency  with  which  relief  is  required 
must  be  carefully  considered.  But  the  danger  to  life  is  less  than 
from  another  procedure  which  has  also  been  iidvocated  for  the  same 
object,  that  of  puncture  of  the  lateral  ventricles,  any  tender  spot 
being  chosen  if  the  seat  of  the  growth  is  uncertain.*  This  has  so 
often  set  up  a  subacute  inflammation,  fatal  in  one  or  two  weeks,  that 
its  wisdom  is  doubtful,  especially  in  view  of  the  fact  that  it  seems  to 
afford  little,  if  any,  more  relief  than  tbe  simple  trephining.  But  if  a 
growth  can  be  influenced  by  drugs,  tbeir  employment  is  obviously 
preferable  to  any  operation,  and,  although  the  chance  of  systemic  in- 
fection by  a  tubercular  tumour  has  been  thought  to  justify  the  removal 
of  such  formations,  the  danger  of  this  infection  seems,  in  practice,  to 
be  extremely  smalLf 

*  Weir,  Hunley,  Knapp,  and  others. 

t  The  above  sketch  deals  only  with  the  mora  obvious  oondiuxons,  inggested  to  the 
physician,  regarding  a  subject  which  has  largely  passed  into  the  province  of  surgery. 
As  such,  the  reader  will  find  it  discossed  in  greater  detail,  and  with  much  mittcrial 
for  reflection,  in  the  following  articles.  In  these,  and  in  many  others  that  have 
ap])eRred  during  the  last  three  years,  will  be  found  a  discussion  on  fundamental 
questions  of  the  ci*anio-cerebral  topography,  of  which  some  account  is  given  in  the 
early  part  of  this  volume,  but  which  abounds  with  points  that  are  still  undecided. 

Horsley,  *  Brit  Med.  Juum.,'  1890.  MacEwen,  ibid.,  1888.  Knapp,  '  Intra- 
eranial  Growths,'  Boston,  189L  Fnaer,  *A  Qnide  to  Operations  on  the  Brain' 
(photographs),  London,  189ii 
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INTKA-CRANIAL  ANEURISM. 

Both  the  larger  arteries  of  the  bndn  and  their  branches  within  the 
cerebral  snbstance  are  occasionally  the  seat  of  anenrismal  dilatation. 
Within  the  brain  the  aneurisms  are  minute,  rarely  exceeding  a  pin's 
head  in  size,  and  hence  are  called  "  miliary  aneurisms."  They  are 
important  chiefly  as  causing  hemorrhage  into  the  substance  of  the 
brain,  in  connection  with  which  they  have  been  described.  Only 
the  aneorisms  of  the  larger  cerebral  arteries  will  be  considered  in 
this  section.  Such  aneurisms  are  more  common  in  the  vessels  of 
the  brain  than  in  those  of  similar  size  elsewhere,  partly  on  account 
of  the  considerable  blood- pressure  to  which  these  vessels  are  exposed* 
and  partly  because  their  walls  are  more  frequently  the  seat  of  morbid 
changes* 

Causss.— Males  suffer  more  frequently  than  females,  in  the  pro- 
portion of  8  to  2.  Practically  unknown  under  ten  years  of  age,* 
anenrisms  occur  in  each  decade  of  life,  from  fen  to  sixty,  with  nearly 
equal  frequency ;  after  sixty  they  become  rare,  but  are  met  with  occa- 
sionally up  to  extreme  old  age.  About  an  equal  number  occur  before 
and  after  forty,  and  about  one  sixth  in  the  second  decade  of  hfe. 
Thus  they  are  much  more  frequent  during  the  first  half  of  life 
than  are  aneurisms  elsewhere.  An  explanation  for  this  is  found  iD 
their  immediate  causes. 

There  appears  to  be,  in  rare  cases,  a  peculiar  inherited  tendency  to 
tlie  formation  of  aneurism.  A  distinguished  physician  died  young 
from  the  rupture  of  an  intra- cranial  aneurism ;  ten  years  later  his 
brother,  a  medical  student  aged  twenty,  showed  me  a  distinct  aneurism 
on  an  artery  of  his  hand* 

The  immediate  cause  is  similar  to  that  of  aneorisms  elsewhere— a 
change  in  the  structure  of  the  wall,  whereby  the  muscular  and  elastic 
elements  are  replaced  by  distensible  fibroid  tissue.  In  consequence 
of  this,  the  wall  yields  permanently  under  the  blood-pressure.  A 
bulging  results,  which  goes  on  increasing,  as  the  walls,  thinned  by 
extension,  lose  still  further  their  power  of  resistance.  The  mechanism 
by  which  this  structural  change  is  produced  varies  in  different  cases. 
It  may  be  a  primary  degeneration,  or  the  effect  of  inflammation,  caused 
by  injury  or  imperfect  embolism,  or  the  structure  may  be  changed  by 
rfphilitic  disease.  The  two  latter  influences  cause  aneurism  much 
iftore  frequently  in  this  than  in  other  situations. 

(1)  Primary  degeneration  is  an  occasional  cause  in  the  second  half 

*  T«i  it  is  po«ibl«  that  ditMw  of  the  artariat  dae  to  inherited  syphilis  msy  caoet 
mmamm  ia  early  life,  eince  it  may  cause  oerebrtl  hsBmorrhNge.    An  instance  in  a 
Wj  of  eight  ie  meotioiied  on  p.  889.    The  ocoorrenoe  of  aneorism  from  embolism  ia 
te  pOHible  Older  tea,  altbovgh  1  do  not  know  of  any  recorded  instance. 
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of  life.  It  maj  be  a  simple  fibroid  change  due,  apparently,  merely  to 
the  strain  to  which  the  vessels  are  expo.<>ed,  and  this  is  especially 
influential  in  arteries  which  come  off  directly  from  large  trunks. 
Thus  an  aneurism  was  seated  on  an  abnormal  artery  which  passed 
between  the  internal  carotids  beneath  the  optic  commissure  (Weir 
Mitchell).  Atheroma  seldom  leads  to  simple  dilatation*  although  the 
process  of  breaking  down  of  the  degenerated  wall  sometimes  causes  m 
dissecting  aneurism.  Fatty  degeneration  does  not  invoWe  a  tendency 
to  yield  before  the  blood-pressure,  as  does  simple  fibroid  change. 

(2)  Injury,  a  blow  or  fall  on  the  head,  is  an  occasional  antecedent 
(in  6  per  cent.*),  and  seems  to  act  sometimes  by  direct  damage  to 
the  wall  causing  traumatic  arteritis,  sometimes  by  a  change  in  the  wall 
of  the  artery,  produced  by  inflaimmation  which  spreads  to  it  from 
adjacent  structures.    The  internal  carotid  suffers  most  from  this  cause. 

(3)  SyphUiiic  di$ea»e  affects,  as  is  well  known,  the  arteries  of 
the  brain  more  frequently  than  those  of  other  parts.  Its  charac- 
ters have  been  described  at  p.  425.  A  new  growth  infiltrates 
the  wall,  destroying  the  muscular  tissue,  and  leaving  cicatricial 
damage.  The  wall  is  often  at  last  thinner  and  more  opaque  than 
normal,  the  cavity  of  the  artery  increased,  and  the  vessel  unduly 
distensible.  An  aneurism  has  been  frequently  met  with  in  cases  of 
constitutional  syphilis  in  young  adults,  in  whom  no  other  cause  was 
discoverable.  It  is,  indeed,  surprising  that  this  consequence  is  not 
more  common,  when  we  consider  how  distinctly  the  aspect  of  the  wall 
is  altered,  even  in  cases  in  which  the  disease  has  been  removed  by 
trt^atment.  But  it  seems  to  be  limited  to  cases  in  which  the  morbid 
process  has  existed  for  a  long  time,  or  has  undergone  spontaneous 
cicatrisation.  It  is  possible  that  an  aneurism  only  forms  when  the 
elastic  lamina  has  been  destroyed ;  this  persists  long  after  the  mus* 
oular  tissue.  The  basilar  artexy  is  a  frequent  seat  of  aneuxiam  from 
this  cause. 

(4)  Embolism  is  probably  the  most  frequent  cause  in  the  first  half 
of  life.  There  are  few  cases  during  this  period,  without  indications 
of  syphilis  or  injury,  in  which  there  is  not  evidence  of  past  or  present 
heart  diseascf  We  know  that  the  fragments  of  lymph  which  are 
washed  from  the  valves  in  endocarditis  have  often  an  irritative « 
character,  bearing  septic  material  or  organisms;  and  these,  at  the 
place  at  which  they  are  arrested,  may  excite  inflammation  similar  to 
that  in  their  source.  If  an  artery  is  imperfectly  closed  by  such  a 
plug,  its  walls  become  inflamed,  altered,  and  yet  are  still  exposed  to 
the  pressure  of  the  blood,  before  which  they  yield.  The  mechanism 
has  been  traced  in  the  arteries  of  the  limbs,  but,  like  embolic  ooclu- 
sion,  is  far  more  frequent  in  the  arteries  of  the  brain.  Hence  also 
the  middle  cerebral  artery,  embolic  occlusion  of  which  ia  the  moat 

•  Bight  caiM  of  181  collected  by  KillUn. 

t  The  frequency  of  heart  dieesee  wae  noted  by  Leberfc  and  other  obeenrefi,  M 
the  ligniftonaee  of  the  aNoeiatkm  wne  first  pointed  ont  by  Choieh. 
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frequent,  is  that  im  wluoli  aneuriBms  are  moat  common,  and  majeven  be 
multiple.*  Aneurisms  due  to  this  cause  may  occur,  however,  on  any 
artery,  even  the  basilar  or  vertebrals.  Complete  closure  is  probably 
effective  if  a  pervious  branch  maintains  the  circulation  in  the  vessel 
on  the  cardiac  side  of  the  plug, 

GsHBaAXi  Patroloot. — ^Aneurisms  are  twice  as  oommon  in  the 
system  of  the  internal  carotids  as  in  that  of  the  vertebrals.  The 
middle  cerebral  branches  are  affected  more  often  than  any  other,  but 
only  a  little  more  frequently  than  the  basilar,  the  two  together 
making  up  more  than  half  the  number  of  cases.  Next  in  frequency 
is  the  internal  carotid  itself,  which  is,  however,  diseased  only  half  as 
frequently  as  the  middle  cerebraL  In  two  thirds  of  the  cases  of 
aneurism,  one  of  these  three  Tessels  is  the  seat  of  the  disease.  The 
other  arteries  are  affected  in  the  following  order  of  frequency :  ante- 
rior cerebral,  posterior  communicating,  anterior  communicating, 
vertebral,  posterior  cerebral,  inferior  cerebellar.f  Aneuiisms  of  the 
arteries  of  the  central  ganglia,  within  the  substance  of  the  brain,  are 
▼ery  rare.  A  remarkable  instance,  in  which  an  aneurism  in  the 
lenticular  nucleus  attained  the  size  of  a  small  chestnut  before  it 
caused  death  by  rupture,  has  been  recorded  by  Bastian.}  Other 
cases  are  on  record  in  which  an  aneurism,  although  not  found, 
was  probable,  because  fatal  hflsmorrhage  occurred  under  the  condi- 
tions in  which  aneurisms  are  produced. § 

Aneurisms  are  rather  more  common  on  the  left  side  than  on  the 
right  in  the  proportion  of  four  to  three.    In  about  a  fifth  of  the 

*  Recent  medical  literature  abonndt  with  illastrations  of  the  association  of  intn- 
crnntal  aneorisms  and  endocarditis.  One  striking  instance  may  be  quoted.  A  boy 
twelve  years  old  snffered  from  mitral  disease  after  rheumatie  fever,  and  after  death 
there  were  found  eircnmscribed  deposits  on  the  mitral  Talve,  with  numerous  infarcts 
in  the  spleen  and  kidneys.  At  the  origin  of  the  left  posterior  cerebral  artery  from 
the  basilar  there  was  a  small  aneurism  the  size  of  a  pea,  and  the  right  posterior 
cerebral  waa  closed  by  an  embolus,  immediately  behind  which  was  another  aneurism  of 
similur  use.  The  artery  beyond  was  obliterated.  Here  we  ha¥e  a  demonstration 
ot  the  local  association  of  the  two  processes.  (Rauchfuss,  'St.  Peteraburg  med. 
Wochenschrift,'  Feb.  18th,  1878,  and  'Virchow's  Jahresb.,'  1878,  ¥01.  ii,  p.  102.) 

f  The  foUowingis  the  nnmerical  frequency  in  154  cases,  obtained  by  combining, 
in  so  far  as  they  do  not  overlup,  the  statistics  of  Lebert  ('  Berlin,  klin.  Wochen* 
•chrlft,'  1866),  Dnrand  (*  Des  An^vr>»mes  dn  Cerveau,'  Paris,  1868),  and  Bartholow 
(*  Amer.  Joum.  Med.  Science/  Oct.,  1872),  and  the  addition  of  ten  cases  recorded 
by  others : — tf  iddle  cerebral  44  ca^^es,  basilar  41,  internal  carotid  28,  anterior  cere- 
bral 14,  posterior  communicating  8,  anterior  commnnicating  8,  vertebral  7»  posterior 
cerebral  6,  inferior  cerebellar  3. 

t  'Trans.  Qin.  Soe./  1884.  p.  1& 

§  Another  instance  it  the  case  of  hsBmorrhage  In  a  boy  of  eight»  with  Inherited 
•yphilis  and  arterial  disease,  mentioned  already.  A  very  instmctire  case  of  hmnor- 
rhage  into  one  corpus  striatum,  hnrsting  into  the  ventricles,  in  a  boy  of  flffteen, 
with  slight  mitral  disease,  has  been  recorded  by  Bsstian  ('  Trans.  Clin.  Soc.,'  ivi!, 
1884,  p.  21).  Ib  each  of  these  cases  an  aneurism  of  a  cerebral  artery  waa  highly 
probable. 
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cases  there  is  more  than  one  aneurism,  generallj  in  oonseqaence  of 
embolism.  Bilateral  sjinmetrj  is  rerj  rare,  as  in  the  two  middle 
cerebrals  or  the  two  Tertebrals.*  In  character  the  aneurism  is 
almost  always  a  true  sacculated  aneurism,  verj  rarely  dissecting. 
Occasionally  there  is  a  general  dilatation  of  the  vesseL  The  walls 
are  usually  thin,  but  often  are  lined  by  laminated  dot,  and  some- 
times supported  by  thickened  and  adherent  membranes.  In  sise 
they  commonly  vary  from  a  pea  to  a  nut»  sometimes  attaining  a 
larger  sise.  They  have  been  met  with  as  large  as  a  hen's  egg  on  the 
internal  carotid,  anterior  cerebral,  basilar,  and  posterior  cerebral,  and 
as  large  as  a  pigeon's  egg  on  the  middle  cerebral  and  posterior  coqi- 
municating  arteries.  In  shape  they  are  usually  round,  sometimes 
oval.  The  surface  is  red  and  smooth,  and  the  tumour  often  has  the 
aspect  of  a  small  round  mass  of  dot,  the  wall  being  so  thin  as  to  be 
invisible.  When  rupture  has  taken  place  the  aneurism  is  in  the 
midst  of  a  coagulum,  and  great  care  may  be  needed  to  discover  it. 
It  is  best  to  wash  away  the  clot  slowly  by  a  gentle  stream  of  water. 

An  aneurism,  except  it  be  of  very  small  size,  necessarily  obtains  room 
by  compressing  adjacent  structures.  The  cerebral  substance  may  be 
thus  damaged,  the  nerves  at  the  base  compressed,  and  even  the  bono 
eroded.    It  is  by  this  means  that  the  chief  symptoms  are  produced. 

fiupture  of  the  aneurism  occurs  in  rather  more  than  half  the  cases, 
and  in  a  still  larger  proportion  in  the  young.  Most  frequently  the 
blood  escapes  into  the  membranes  at  the  base  of  the  brain .  The  opening 
in  the  aneurism  is  usually  small,  and  the  escape  of  blood  may  be 
gradual  and  even  intermittent.  It  may  be  forced  from  the  base  into 
the  fourth  ventricle  by  the  openings  through  which  liquid  escapes  out 
of  the  ventricle;  this  distension  of  the  fourth  ventricle  is  occa- 
sionally  the  immediate  cause  of  death.  In  some  cases,  however,  in 
which  the  aneurism  is  supported  by  thickened  membranes  on  its  outer 
side,  it  gives  way  where  it  is  in  contact  with,  and  perhaps  embedded 
in,  the  brain-substance,  and  the  hsemorrhage  occurs,  not  into  the 
membranes,  but  into  the  brain.  Thus  the  blood  from  an  aneurism  of 
the  middle  cerebral  may  escape  into  the  hemisphere  until  it  reaches 
the  lateral  ventricle,  and  I  have  known  an  aneurism  of  the  commence- 
ment of  the  posterior  cerebral  to  tear  up  and  infiltrate  the  pons  before 
it  escaped  externally.  The  slowness  of  the  hsBmorrhage  probably 
favours  its  extension  into  the  brain,  the  blood  slowly  disintegrating 
the  tissue  before  it,  along  the  line  of  least  resistance.  In  one  case  a 
narrow  fistulous  tract  of  blood  extended  from  an  aneurism  of  the 
middle  cerebral,  on  the  convexity,  to  the  lateral  ventride.  An 
aneurism  of  the  internal  carotid  baa  been  known  to  burst  into  the 
oavernous  sinus. 

GiNBSAL  Syxftoxatoloot. — A  small  aneurism^  in  any  aituationt 
may  cause  no  symptoms,  and  its  existence  may  be  unauspeoted  until 

•  Mott» ' finin,'  1889;  Hsla  Whits. 
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mpture  occurs.  Such  latencj  is  most  common  in  aneurisms  of  the 
anterior  communicating  and  the  cerebellar  arteries,  and  it  is  not  infre- 
quent in  those  of  the  middle  cerebral  and  basilar.  When  symptoms 
occur,  these  are  partly  general,  partly  local.  Headache  is  the  most 
common,  often  pulsating  in  character ;  it  is  usually  continuous,  but 
sometimes  paroxysmal.  Its  seat  has  little  relation  to  the  position  of 
the  aueurism,  except  that  it  is  usually  occipital  when  the  basilar 
artery  is  diseased.  Giddiness  is  also  common,  whatever  be  the  seat 
of  the  aneurism.  Mental  dulness  and  irritability  have  been  caused 
by  aneurisms  in  various  situations,  but  most  frequently  when  the 
anterior  cerebral  was  diseased,  least  frequently  by  aneurism  of  the 
internal  carotid  and  middle  cerebral.  Convulsions  are  not  frequent, 
except  in  aneurism  of  the  middle  cerebral.  Large  aneurisms  in  any 
situation  may  cause  paralysis  of  limbs,  but  this  is  most  frequently 
due  to  those  of  the  middle  cerebral  and  basilar.  The  cranial  nerves 
are  often  paralysed,  as  they  are  adjacent  to  the  vessels  most  frequently 
affected  (see  Fig.  143).  Optic  neuritis  is  not  common;  it  has  been 
occasionally  met  with,  but  only  in  aneurism  of  the  internal  carotid ; 
when  present  it  is  double.  Probably  an  ophthalmoscopic  examina- 
tion would  have  revealed  it  in  a  larger  proportion  of  cases.  A  murmur, 
the  most  common  symptom  of  aneurisms  elsewhere,  is  very  seldom 
produced  by  those  within  the  skull.  In  a  few  recorded  cases*  of 
aneurism  of  the  internal  carotid,  not  only  has  the  patient  been  con- 
scious of  a  murmur,  but  this  has  been  distinctly  audible  on 
auscultation  of  the  skull,  and  has  been  arrested  by  pressure  on  the 
carotid.  In  one  case  of  aneurism  of  the  left  vertebral  artery,  beside 
the  medulla  oblongata,  a  loud  murmur  could  be  heard  on  each  side^ 
between  the  mastoid  process  and  the  spinal  column. f 

When  embolism  causes  an  aneurism  the  obstruction  is  necessarily 
partial,  and,  as  a  rule,  the  causal  proceiss  produces  no  symptoms.  Never- 
theless it  is  possible  that  transient  symptoms  sometimes  occur  at  the 
time  of  the  embolism.  In  the  case  recorded  by  Bastian,  mentioned 
in  the  note  at  p.  531,  three  years  before  the  fatal  apoplexy,  the  boy 
was  suddenly  convulsed,  and  afterwards  screamed  for  two  or  three 
hours.  A  careful  inquiry  might  elicit  a  history  of  transient  symptomi 
in  many  of  these  cases. 

AsiVRtsMs  OF  Spectjl  AsTgRnts. — The  symptoms  produced  by  aneu- 
risms of  special  arteries  depend  on  the  structures  adjacent  to  these 
vessels.  Their  relations  are  imperfectly  presented  in  the  brain  after 
it  has  been  removed.  Fig.  143,  representing  the  chief  relations,  ii 
from  a  dissection,  made  at  my  suggestion  by  Mr.  Shattock,  for  the 
purpose  of  showing  the  relative  positions  of  the  chief  arteries, 
nerves,  and  other  structures  at  the  base  of  the  brain.    A  reference  to 

*  Coe,  Holmet  of  Chicftf^o,  Hotchinson,  Uumble,  Jeaffreson. 
t  MoMsr, '  Dent.  Arch,  f .  kl.  Med./  Bd.  zuv,  p.  418. 
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it  will  render  clearer  manj  poinU  in  the  speoiki  sjmptomatolog;  of 
intnucraaial  aueuristua. 

Interttal  Carotid. — An  aneuriem  maj  be  formed  within  the  carernoiu 
■inas,  or  after  the  artery  has  emerged  from  this,  aa  it  lies  on  the  inner 
aide  of  the  anterior  clinoid  prooesa  and  origiu  of  the  optio  nerrev  witli 
the  root  of  the  olfactorj  nerre  in  front  of  it.  The  aneoriam  ma; 
eompreai  the  adjacent  frontal  and  tomporo-aphenoidal  lobes,  but  ita 
ehief  ajmptoma  aro  dae  to  compreaaion  of  the  optio  nerre  on  the 
inner  side,  and  of  the  nerrea  in  the  wall  of  the  caTeriious  ainna  on  th« 
outer  aide.  The  sight  of  the  eje  on  that  aide  fails.  The  third  nerra 
vaoall J  Buifera  earlj,  and  ptoiia  maj  be  the  firat  ajmptom ;  bat  all  the 
mnaclea  m^  ultimatolj  become  paialyaed,  and  the  eyeball  ma;  loM  aen^ 
aibilit/  in  eossequence  of  damage  to  the  ophthalmic  branch  <d  the 
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Vie.  lU.— Itelitioiii  of  ttw  aiteiiea  and  nerrea  at  the  Imn  of  tlia  Inb. 
froni  an  utual  dUcectioB  to  nhich  tba  bocn,  tneinbmin,  Rnd  wtil  of 
tbe  ciTeriiODi  linn*  vera  rcmoTnl  Iroin  tbe  left  lidg.  INF.  infDndi- 
balnm  ;  C  £>.,  otvemoiia  liiiiui  PL  P.,  ptir'pnid  proceu;  OC.  B.,  occt> 
piUl  boDe.  The  cranial  nervn  are  indiCHtod  hj  Bohiud  numeral*;  tha 
niBin  of  the  BrtcTi«  are  marked  upui>  itiem.  (After  a  drawing,  bj 
Itr.  C.  E.  Adanu,  of  Mr.  Shiittock'i  dibectlDD.) 

fifth.  Smell  also  ma;  be  impaired.  When  the  aneurism  is  large, 
and  extends  backwarda,  it  maj  cause  hemiplegia  b;  pressure  on  the 
crut.  Frequent!;,  tbe  pressure-effect  is  limited  to  the  ocular  nerrea. 
Buptare  has  occurred  in  leas  than  half  the  casrs.  Transient  fulnesa 
of  the  retinal  Teins  has  lieen  observed  to  reauU  from  the  compression 
of  the  caTeroous  sinus  b;a  carotid  aneurism,  but  tbe  pressure  is 
quickl;  relieved  b;  the  free  communication  of  the  ophthalmic  and 
facial  veins ;  the  enlarged  angular  vein  ma;  be  conspicuous  beneath 
the  skin.  Optic  neuritis,  when  it  exists,  is  apparent!;  due,  not  to  the 
oressure  on  the  sinna  or  the  nerve,  but  to  the  extension  of  iofiam- 
natton  in  the  vicinit;  of  the  aneurism  (Michel). 
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Anterior    Cerebral. — The    anenrism  is  usnallj   in  front  of    the 

o^gin  of  the  Tessel,  sometimes  at  a  bifurcation.     The  arterj  runs 

l>etween  the  optic  and  the  olfactory  nerves,  and  an  aneurism  bert 

everts  compression  on  the   same   parts,  and   produces   nearly  the 

same  symptoms,  as  one  of  the  internal  carotid,  with  the  important 

exception  that  the  nerres  to  the  muscles  of  the  eyeball  generally 

escape.     An  aneurism  further  forwards  may  cause  no  local  symptoms, 

but  when  the  blood-supply  to  the  cortex  is  interfered  with,  hemiplegia 

results,  and  aphasia,  if  the  disease  is  ou  the  left  side.     The  sac  usually 

has  Tery  thin  walls,  and  mpture  occurs  in  more  than  half  the  cases, 

often  comparatiTely  early.    The  blood  has  been  known  to  find  its  way 

to  the  lateral  yentricle.* 

Anterior  Cammunieating. — ^The  tnmonr  exerts  pressure  only  on  the 
ioaer  surface  of  the  frontal  lobes.  The  aneurism  is  usually  small, 
andy  as  a  rule,  no  symptoms  are  produced.  The  wall  is  thin,  and 
here  also  rapture  occurs  early  in  most  cases. 

FoeterioT  C&ntmunicating, -^The  aneurism  is  usually  situated  near 
the  orig^  of  tiie  artery  from  the  internal  carotid.  It  compresses  the 
adjacent  temporo*sphenoidal  lobe,  and  the  pressure  may  even  reach 
tiM  eorpns  striatum  and  optic  thalamus.  The  third  nerve  suffers 
noat  frequently.  Affection  of  sight  is  also  common,  but  it  is  usually 
incomplete,  and  we  hare  no  exact  observations  on  its  character.  Pro- 
bably there  is  hemianopia  from  pressure  on  the  optic  tract,  which  the 
artery  crosses.  Hemiplegia  is  rare,  in  spite  of  the  proximity  of  the 
^eaael  to  the  cms  cerebri,  because  the  aneurism  is  thin- walled,  and 
Qsoally  bursts  before  it  has  attained  cooaiderable  size,  or  has  exerted 
considerable  pressure. 

Middle  Cental. — The  aneurism  is  sometimes  near  the  origin  of  the 
TeeseU  bnt  more  often  within  the  fissine  of  Sylvius,  sometimes  on 
one  of  its  cortical  branches.  Occasionally  there  is  more  than  one 
dilatation.  The  chief  pressure  is  on  the  hemisphere,  and  when  the 
anenrism  is  within  the  fissure  of  Sylvius  the  pressure  may  reach  the 
eorpne  striatum.  Paralysis  of  cranial  nerves  is  rare ;  on  the  other 
hand*  hemiplegia  and  convulsions  are  common.  Speech  is  occasionally 
affected  when  the  disease  is  on  the  left  side.  Biipture  occurs  in  two 
thirds  of  the  cases.  Embolism  is  the  common  civuse,  and  if  the 
inflammation  engendered  involves  the  adjacent  membranes,  these 
nay  be  so  thickened  as  to  resist  external  rupture.  As  mentioned, 
blood*  nnder  these  circumstances,  may  work  its  way,  in  the  course  of 
a  few  days,  from  the  convexity  to  the  lateral  ventricle.  Aueuiisms 
on  the  central  branches  of  the  middle  cerebral  are  small,  and  probably 
cause  no  symptoms  until  they  burst. 

VerliAral  — ^A  distinct  aneurism,  such  as  is  shown  in  Fig.  106,  p.  250, 
is  extremely  rare,  although  both  arteries  have  been  thus  affected  (see 
pw  425).  Bat  in  most  conditions  described  as  aneurism  there  has  U^en 
enly  a  general  dilatation  of  the  vessel,  often  determined  by  an  original 

•  MotI, '  Brmin,'  1880. 
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ineqaslitj  in  the  sise  of  the  two  arteries.  Important  as  are  the  adjacent 
BtructnreB,  symptoms  have  seldom  l>een  obserred  in  the  oases  in  which 
•nch  dilatation  was  foond.  In  the  case  figured  (p.  250),  facial  spasm 
was  the  result  of  the  compression  of  the  trunk  of  the  &cial  nerve. 

Boiilar, — While  absolutely  second  in  frequency  of  affection,  if 
the  shortness  of  the  yessel  is  taken  into  consideration,  the  basilar 
exhibits  a  greater  tendency  to  snffer  than  any  other  artery ;  this  is 
chiefly  due  to  its  frequent  affection  by  syphilitic  disease.  Occasionally 
there  is  general  dilatation ;  more  frequently  the  anterior  extremity  is 
enlarged ;  sometimes  there  is  an  aneurism  on  one  side  of  the  Tcssel  in 
the  middle  of  its  course,  rarelj  near  the  origin  from  the  vertebrals. 
The  pressure  is  differently  distributed  according  to  the  position  of  the 
aneurism.  Usually  the  pons  suffers  chiefly,  sometimes  on  one  side 
only ;  the  pressure  may  even  extend  to  the  middle  peduncle  of  the 
cerebellum  and  the  adjacent  cerebellar  hemisphere,  or  so  deeply  as  to 
reach  the  fourth  yeutricle.  The  compressed  portion  is  often  softened. 
An  aneurism  of  the  anterior  part  may  compress  the  cms ;  one  of  the 
posterior  part,  the  pyramids  and  olivary  bodies  of  the  medulla.  The 
third  nerves  rarely  suffer,  but  the  cranial  nerres,  from  the  fifth  to  the 
Tagus,  are  frequently  compressed ;  the  hypoglossal  usually  escapes. 
Internal  hydrocephalus  is  an  occasional  consequence  of  the  obstruc- 
tion to  the  passage  of  liquid  from  the  ventricles.  Bupture  occurs  in 
about  half  the  cases ;  it  is  usually  subarachnoid,  although  the  blood 
sometimes  escapes  into  the  substance  of  the  pons.  It  is  remarkable 
that  in  about  one  third  of  the  cases  there  have  been  no  symptoms  of 
the  tumour ;  when  present  they  have  consisted  in  occipital  headache, 
Tertigo,  and  the  symptoms  common  to  basal  tumours  in  this  situation — 
paralysis  of  the  limbs,  bilateral  or  unilateral,  and  of  one  or  more 
cranial  nerves  on  the  opposite  side.  The  fifth  suffers  most  frequently, 
and  sometimes  there  is  neuro-paralytic  ophthalmia.  Difficulty  in 
articulation  and  in  swallowing  are  occasional  symptoms.  Convulsions 
are  rare.  Besides  the  terminal  apoplexy  which  results  from  rupture, 
apoplectic  attacks  occasionally  occur,  and  even  end  in  death,  without 
rupture,  in  consequence  of  softening  adjacent  to  the  aneurism,  which 
is  sometimes  due  to  the  closure  of  a  branch. 

Posterior  Cerebral. — The  aneurism  is  usually  situated  not  far  from 
the  origin  of  the  vessel,  and  may  compress  the  upper  part  of  pons, 
eras,  temporo-sphenoidal  lobe,  and  the  third  and  sixth  nerves.  Hence, 
when  symptoms  have  existed,  there  has  been  hemiplegia  with  alter- 
nate paralysis  of  these  two  nerves,  especially  of  the  third. 

Cerebellar  Arteriee, — Both  the  superior  and  inferior  anterior  cere* 
bellar  arteries  have  been  found  affected  with  small  aneurisms,  but 
the  pressure-efiects  are  too  various,  and  usually  also  too  slight^  to  be 
of  practical  importance. 

Course. — ^The  duration  of  an  aneurism  can  only  be  inferred  from 
the  inadequate  evidence  afforded  by  the  duration  of  the  symptoms. 
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It  18  certain,  faowayer,  that  this  Tariea  between  wide  limits,  from  a 
few  weeks  to  five  or  six  years*  In  some  cases  the  sao  becomes  filled 
with  clot,  and  a  spontaneous  cure  is  thus  effected.*  The  majority  of 
cases  have  ended  by  the  rnptore  of  the  aneurism,  which  is,  so  far  as 
past  experience  has  gone,  invariably  fatal.  Quickly  deepening  ooma, 
and  sometimes  convulsions,  result  from  the  hiemorrhage  into  the 
membranes,  and  death  often  results  in  a  few  hours,  although  some- 
times  the  hemorrhage  occurs  so  slowly  that  life  is  prolonged  for 
days.  Now  and  then  one  or  more  remissions  occur,  the  cause  of 
which  can  be  traced,  post  mortem,  to  be  the  temporary  cessation  of 
the  hsBmorrhage,  the  blood  having  evidently  been  effused  at  different 
dates.  Thus  one  patient  lived  for  fourteen  days  after  the  first  rupture 
of  an  aneurism  of  the  anterior  communicating  artery.  When  the 
hflsmorrhiage  occurs  into  the  brain-substance,  the  symptoms  are  similar 
to  those  in  ordinary  cerebral  hsDmorrhage. 

Diagnosis. — ^In  a  considerable  number  of  cases  the  diagnosis  of 
intra-cranial  aneurism  is  impossible,  because,  until  its  rupture,  it 
produces  no  effects  by  which  its  presence  can  be  recognised.  When 
symptoms  are  present,  they  are  commonly  those  of  a  tumour,  gene- 
rally at  the  base  of  the  brain.  The  aneurism  is  a  tumour,  and  its 
distinction  from  a  growth  is  often  impossible,  and  is  only  quite 
certain  when  a  murmur  exists  in  it.  But  such  a  murmur  has  only 
been  heard  in  a  few  cases  of  aneurism  of  the  internal  carotid  or 
Tertebral  arteries.  The  distinction  may,  however,  be  made  with 
probability  when  the  symptoms  of  a  tumour,  in  the  position  of  a 
vessel,  develop  in  connection  with  one  of  the  causes  of  aneurism, 
especially  heart  disease.  Syphilis  and  injury  have  less  diagnostic 
significance,  because  each  (and  syphilis  especially)  is  a  cause  of 
growth  more  frequently  than  of  aneurism,  but  this  significance  varies 
according  to  the  seat  of  the  disease.  In  the  cavernous  sinus,  for 
instance,  an  aneurism  is  far  more  probable  than  a  growth.  More- 
over,  in  cases  of  syphilis,  the  fact  that  treatment  fails  to  exert  an 
influence  on  the  tumour  is  often  strong  evidence  of  its  aneurismai 
nature. 

Whatever  be  the  apparent  cause,  it  is  of  great  importance  to  recog- 
nise the  correspondence  in  the  position  of  the  tumour  with  that  of 
one  of  the  arteries  liable  to  be  thus  affected,  and  to  remember  the 
special  relation  of  some  causes  to  certain  arteries,  as  already  described, 
as  embolism  to  the  middle  cerebral  and  syphilis  to  the  basilar. 

The  evidence  of  the  existence  and  seat  of  an  aneurism  have  thus  to 
be  frequently  considered  together,  but  the  latter  is  not  often  unequi- 
▼ocaL  The  seat  of  pain  is  of  significance  only  when  it  is  occipital 
(basilar  artery).  Loss  of  sight  in  one  eye,  sometimes  extending  to 
the  other — with,  or  especially  without,  optic  neuritis ;  with  or  with* 

*  A  e«is  in  which  this  occurred  in  an  aneuritm  of  tho  internal  carotid  haa 
rtoorded  by  Mr.  Hatchioaon  (*  Clin.  Soo.  Trana.,'  1875). 
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oat  loss  of  smell  on  tke  side  first  affected,— oocors  in  aneurism  of  the 
internal  carotid  or  anterior  cerebral ;  aud  the  distinction  between  the 
two  dtfpenda  on  the  presence  or  absence  of  paralysis  of  the  other 
nerres  to  the  eyeball  first  afEected,  which  occurs  especiallj  when 
the  aneurism  is  of  the  internal  carotid.  Paralysis  of  the  third 
nervet  without  loss  of  sight  in  one  eye»  is  produced  by  aneurism  of 
the  posterior  communicating  artery,  and,  with  hemiplegia  on  the 
opposite  side,  by  aneurism  of  the  ponterior  cerebral.  Hemianopia 
would  increase  the  probability  of  an  aneurism  in  this  part  of  the 
base.  Affection  of  the  fifth  alone  is  of  little  significance,  but  with 
bilateral  weakness  in  the  limbs,  difficulty  of  articnlation  or  of 
swallowing,  it  is  produced  by  aneurism  of  the  basilar,  and  so  also  is 
paralysis  of  the  cranial  nerres  below  the  sixth,  usually  associated 
with  weakness  of  the  limbs  on  the  opposite  side.  Hemiplegia  is  of 
little  significance  in  itself,  but  if  considerable  it  is  unlikely  that  there 
is  an  aneurism  of  either  the  anterior  cerebral  or  the  posterior  com- 
municating arteries.  Qeneral  convulsions,  epileptiform  in  character, 
are  not  common,  but  if  they  begin  locally  they  suggest  that  the 
disea£e  is  in  the  middle  cerebral,  and  if  they  are  opisthotonic,  that  it 
is  in  the  basilar.  These  symptoms  are  of  diagnostic  significance  only 
in  the  presence  of  a  cause  of  aneurism. 

The  occurrence  of  rupture,  with  severe  apoplectic  symptoms,  in* 
creases  very  much  the  probability  of  the  diagnosis,  although  it  is 
then  a  matter  rather  of  scientific  curiosity  than  of  practical  import* 
ance.  Even  if  no  previous  ayiuptoms  have  existed,  it  may  be 
suspected  that  sudden  apoplexy,  steadily  deepening  in  degree,  is  due 
to  the  rupture  of  an  aneurism,  if  it  occurs  in  a  young  person,  or  if, 
before  the  degenerative  period  of  life  is  reached,  there  is  a  history  of 
heart  disease  or  of  syphilis,  or  oi  injury  to  the  head.  The  characters 
of  the  apoplexy  afford  but  limited  indications  of  the  probable  seat  of 
the  aneurism.  Those  suggestive  of  meningeal  hemorrhage  are  of  no 
localising  significance,  but  those  of  hssmorrhage  into  tbe  pons  suggest 
an  aneurism  of  the  basilar,  or  of  the  commencement  of  the  posterior 
cerebral  artery. 

Tbe  difficulties  of  the  diagnosis  of  aneurism  do  not  always  cease 
with  life.  The  damage  to  the  tissues  and  vessels,  caused  by  the 
hsBmorrhage  tliat  follows  rupture,  may  render  it  impossible  to  find 
the  remains  of  a  small  aneurism,  especially  of  one  with  thin  walls, 
difficult  to  discern  in  the  muss  of  clot  around  it.  But  meningeal 
hsemorrhage,  under  tbe  conditions  that  suggest  aneurism,  is  enough 
to  justify  a  strong  su&picion  of  its  existence. 

Pboonobis. — If  the  diagnosis  of  an  intra-crauial  aneurism  is  certain, 
the  prognosis  is  extremely  grave.  The  probability  that  death  will 
result  is  very  great,  and  the  duration  of  life  is  most  uncertain,  since 
it  is  impossible  to  say  how  near  or  how  distant  maj  be  the  fatal 
rupture.    These  conclusions  are  not  invalidated  by  the  fact  that,  in  a 
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ooDsiderabld  proportion  of  reeorded  cates,  mptoxe  baa  not  oecnrred. 

Hwk  most  of  these  the  aneurisms  were  small,  and  caused  no  symptoms. 

The  question  of  prognosis  raUtes  oulj  to  aneurisms  which  have  caused 
symptoms,  and  in  most  of  these  cases  rupture  has  occurred.  But  the 
^nd  may  not  bo  ne.ir ;  in  many  oases  the  symptoms  have  continued 
for  two,  three,  or  five  years,  and  if  stationary  the  chance  of  long 
duration  is  slightly  greater.  Nor  is  a  fatal  issue  absolutely  certain. 
A  spontaneous  cure  of  intra-cranial  aneurism  has  been  more  than  once 
observed.  In  aneurism  of  the  internal  carotid  the  prognosis  is  dis- 
tinctly better  than  in  that  of  other  arteries,  because  more  can  be  done 
by  treatmeut,  or  at  least  has  been  done^  than  when  other  vessels  are 
the  seat  of  the 


TBBaTMSHT. — If  an  intra-cranial  aneurism  is  suspected,  it  is  impor- 
tant to  avoid  as  far  as  possible  all  influences  which  tend  to  increase 
the  arterial  pressure,  as  exertion  and  stooping,  or  which  tend  to  acce- 
lerate the  movement  of  the  blood,  as  alcohol.  To  these  ends  also  the 
bowels  should  be  kept  loose,  and  the  patient  should  sleep  with  head  and 
shoulders  well  raised.  If  there  is  reason  to  suspect  that  the  aneurism 
is  of  syphilitic  origin,  iodide  of  potassium  should  be  given  to  prevent 
increase  of  arterial  disease  elsewhere ;  although  it  is  not  to  be  antici- 
pated that  it  can  influence  an  aneurism  already  developed,  it  may  pro- 
mote coagulation  in  it.  Ergotine  has  been  recommended,  but  the 
wall  of  an  aneurism  contains  no  tissue  on  which  the  drug  can  act. 
More  reasonable  measures  are  those  designed  to  favour  coagulation  in 
the  sac.  These  consist,  first,  in  the  *'  starvation  "  treatment,  the  utility 
of  which  in  intra-cranial  aneurism  has  still  to  be  proved,  whatever 
be  the  origin  of  the  aneurism.  Secondly,  iodide  of  potassium  has  been 
given  to  promote  coagulation,  and  with  a  result  which  certainly  warrants 
its  employment.  In  one  case*  the  patient,  a  woman  aged  forty,  suffered 
from  right  frontal  headache,  photophobia,  impaired  vision  in  the  right 
eye,  and  paralysis  of  the  external  rectus ;  a  systolic  murmur  oould  be 
heard,  loudest  at  the  right  temple.  Iodide  of  potassium  was  given  in 
doses  increasing  to  86  grs.  daily.  Four  months  later,  after  a  violent 
attack  of  vomiting  and  purging,  the  murmur  suddenly  ceased,  and  did 
not  recur.  In  five  weeks  the  paralysis  of  the  external  rectus  had  dis- 
appeared. There  can  be  no  doubt  that  an  aneurism  existed,  and  that 
coagulation  had  occurred  in  the  sao.  The  immediate  cause  of  the 
clotting  was  probably  the  prostration  from  the  vomiting  and  purging, 
but  it  is  at  least  possible  that  the  result  may  have  been  favoured  by 
the  iodide  of  potassium,  since  this  drug  certainly  promotes  coagulation 
in  aortic  aneurisms.  The  third  method  of  promoting  coagulation  in 
the  sac  is  to  ligature  the  artery  from  which  the  diseased  vessel  derives 
its  supply  of  blood.  Hitherto  this  has  only  been  adopted  in  the  case 
of  aneurism  of  the  internal  carotid,  for  which  the  common  carotid  has 
been  tied  with  success.    It  is  only  in  aneurism  of  this  artery  that  the 

•  BscQided  hy  Dr.  HiaaU%  of  Corfe  CMtle,  *  Lanoet,'  1876,  ii,  pp.  480  aud  874. 


540  BRAIN. 

diagnoflis  has  1)eeii  suffidenily  mae  to  justify  tbe  surgeon's  interferoiioe. 
If  other  aneiuisms  could  be  diagnosed  with  equal  certaintjt  this 
measure  would  be  more  often  justifiable.  For  basilar  aneurism,  the 
Tertebrals  would  have  to  be  tied,  but  Dr.  Alexander,  of  IdTerpool,  has 
shown  that  this  operation  is  practicable,  and,  if  not  devoid  of  danger, 
is  attended  with  less  risk  than  is  the  aneurism  itself.  When  rupture 
has  occurred,  no  treatment  has  hitherto  had  auj  influence,  but  the 
onset  of  apoplexy  increases  the  indication  for  ligature,  and  likewise 
its  justification,  unless  the  end  is  obviouslj  too  near  to  permit  life  to 
be  saved. 


DEaENEBATIONS  OF  THE  BBAIN. 


CYSTIC  DEGENERATION. 

Tea  sbniiiken  brain  of  tbe  old  is  oocasionallj  riddled  witb  smaQ 
cavities,  from  the  size  of  a  pea  downwards.  Tbe  cbange  is  seen 
cbieflj  in  tbe  wbite  substance,  and  is  Bometimes  general,  sometimes 
limited  to  certain  parts.  The  cavities  are  tbe  enlarged  perivascular 
spaces,  and  tbe  alteration  seems  to  represent,  in  tbe  substance  of  tbe 
brain,  tbe  senile  atropbj  wbicb  causes  tbe  surface  to  sbrink,  tbe  sulci 
to  be  widened,  and  tbe  subarachnoid  fluid  in  tbem  to  be  increased  in 
quantity.  It  is  also  nsnallj  associated  witb  a  similar  enlargement  of 
tbe  ventricles.  As  Charcot  bas  pointed  out,  tbe  most  frequent  seat 
of  tbis  cystic  degeneration  is  a  zone  of  the  white  substance  between 
tbe  region  supplied  by  tbe  cortical  arteries  and  tbat  of  the  central 
vessels,  in  wbicb  tbe  terminal  brancbes  of  eacb  set  are  inadequate  for 
tbe  perfect  maintenance  of  nutrition.  It  is  not  probable  tbat  these 
cavities,  however  numerous,  give  rise  to  symptoms,  any  more  than 
does  tbe  general  shrinkage  of  tbe  brain,  but  tbe  arteries  within  tbem 
have  but  little  support,  and  dilatation  and  rupture  may  be  facilitated* 
especially  when  tbe  cavities  exist  outside  the  lenticular  nucleus,  where 
cerebral  hoBmorrbage  so  often  takes  place.  They  often  contain  dfhria 
of  nerve-tissue,  and  bsDmatoidin  crystals,  tbe  remains  of  some  small 
extravasation.  Occasionally,  especially  in  tbe  pons,  tbe  cavities  are 
met  witb  at  an  earlier  age,  even  in  young  adults,  and  are  then  some- 
times  thought  to  have  a  patbolugioal  significance  which  they  do  not 
really 


CHRONIC  PROGRESSIVE  SOFTENING. 

Tbe  old  view,  that  softening  may  occur  as  a  primary  process, 
although  wrong  as  regards  the  common  acute  softening,  seems  to  be 
justified  by  rare  cases  in  which  softening  occurs  without  demonstrable 
association  with  disease  of  the  arteries,  or  correspondence  with  their 
distribution,  and  is  so  gradual  in  its  onset,  and  slowly  progressive  in 
its  course,  as  to  make  a  dependence  on  the  vessels  very  improbable. 
Some  cases  of  tbis  kind  have  been  collected  by  Wernicke*  and  a 

•  'Lelurlmch  dar  Ckhirn-KimnUittton,'  Bd.  U,  p.  1401. 
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few  other  inBtances  aro  to  be  found  in  medical  literataie,  old  and 
recent.  The  affection  is  almost  always  seated  in  the  white  substance 
of  the  hemisphere,  a  feature  in  which  it  differs  from  the  acute  soften- 
ing of  actual  obstruction.  But  there  is  no  reason  to  suppose  that  the 
grej  matter  invariablj  escapes.  The  change  consists  of  simple  white 
softening,  which  presents,  under  the  microscope,  chieflj  the  products 
of  degeneration.  The  affected  area  is  often  sbarplj  limited  from  the 
adjacent  normal  substance.  The  extent  of  the  lesion  varies  much  in 
different  cases:  subcortical  softening  has  even  extended  through  the 
whole  conyexitj  of  one  hemisphere.  Although  the  grej  matter  of  the 
cortex  has  not  been  primarily  affected  in  the  cases  examined,  it  maj 
suffer  secondarily  when  the  softening  of  the  white  substance  is  exten« 
live.  The  diffluent  tissue  is  then  limited  externally  by  the  pia  mater, 
and  sometimes  there  is  a  tbin  layer  of  cortical  grey  matter  below  this. 
Obronio  softening  may  also  affect  the  cerebellum,  but  it  there  differs 
from  the  cerebral  softening,  since  the  cortex  suffers  more  than  the 
white  substance.  I  have  seen  the  cortex  of  almost  the  whole  of  both 
hemispheres  of  the  cerebellum  uniformly  softened  and  atrophied,  while 
the  white  substance  was  unaffected.  In  this  case  there  were  also 
several  areas  of  softening  in  the  cerebral  hemispheres,  in  the  white 
•ul«tauce  and  in  the  grey  matter  of  the  cerebral  ganglia. 

The  recorded  cases  are  still  too  few  to  afford  much  information  re* 
garding  the  causes  of  chronic  progressive  softening.  All  that  can  be 
said  is  that  it  occurs  in  both  sexes,  and  is  a  disease  of  the  second  half 
of  life,  most  frequent  between  sixty  and  eighty.  The  chief  symptoma 
are  hemiplegia — motor  and  sensory — of  gradual  onset.  Weakness  com* 
mences  in  one  part  and  gradually  spreads  to  the  whole  of  one  side,  but 
without  considerable  sensory  loss.  Slight  irritative  symptoms  occur, 
numbness,  tingling,  and  formication  in  the  limbs,  and  in  some  cases 
these  have  been  the  seat  of  paroxysmal  pain*  Bigidity  may  accom- 
pany the  commencing  paralysis,  but  ceases  when  it  is  fully  developed. 
Convulsions  are  very  rare.  There  may  be  occasional  attacks  of  giddi- 
ness, but  apoplectic  seisures  do  not  occur  in  the  chronic  form.  The 
intellect  may  be  little  affected,  or  the  patient  may  become  dull  and 
apathetic,  and,  towards  the  last,  comatose.  But  the  cerebral  sym- 
ptoms have  usually  reached  a  certain  degree  of  severity,  and  then 
remained  stationary.  Death  ultimately  occurs  from  bedsores,  pneu« 
monia,  or  some  intercurrent  senile  malady,  perhaps  favoured  by  the 
nervous  state.  The  duration  of  recorded  cases  has  varied  between 
a  few  months  and  two  years,  but  the  onset  cannot  easily  lie  fixed. 

Although  it  is  not  probable  that  the  condition  is  directly  related  to 
arterial  disease,  the  latter  is  present  in  most  senile  cases,  and  may 
have  an  indirect  influence  in  determining  the  lesion,  its  common  seat, 
the  white  substance,  being  nourished  partly  by  the  central,  partly  by 
the  cortical  vessels,  with  the  effect  just  mentioned  in  the  account  of 
eystic  degeneration.  Subacute  and  acute  cases  are  met  with,  which 
present  every  gradation  of  course  between  the  chronic  form,  the  less 
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rapid  forma  of  Boftming  from  arterial  occlurion,  and  focal  inllam- 
matorj  softening.  It  is  especially  important  to  keep  in  view  the 
cases,  in  the  old,  in  which  the  symptoms  suggest  a  focal  chronic 
inflammation  (mentioned  on  p.  469).  Pathological  facts  are  urgently 
needed  regarding  all  these  forms,  and  the  subject  is  commended  to 
the  notice  of  those  under  whose  observation,  in  workhouses  for  in- 
stance, the  diseases  of  the  old  so  often  come. 

It  will  be  seen  that  the  chronic  symptoms  bear  a  considerable 
resemblance  to  those  of  cerebral  tnmour.  A  difference  is  in  the 
fact  that  headache  is  more  often  absent  than  present,  and  very 
rarely  reaches  the  degree  of  intensity  that  is  so  characteristic  of 
tnmour.  Optic  neuritis  has  also  been  absent  in  the  cases  in  which 
the  eyes  have  been  examined.  The  greatest  diagnostic  dificulty  is 
presented  by  cases  of  very  chronic  course.  If  symptoms  develop  in 
a  subacute  manner,  reach  a  considerable  degree  of  intensity  in  six 
weeks  or  two  months,  and  then  remain  stationary,  the  distinction  from 
tumour  is  more  easy,  because  a  rapidly  growing  new  formalioo  rarely 
undei^oes  early  arrest.  The  age  of  the  patient  is  also  of  some  sig- 
nificance; in  tlie  first  half  of  life,  tumour  is  more  probable  than 
softening.  The  occurrence  of  general  convulsions  makes  softening 
unlikely,  but  conical  fits  may  be  produced  by  softening  situated  at 
the  motor  region. 

Little  can  be  said  regarding  the  treatment  of  these  cases.  Our 
knowledge  of  them  depends  only  on  the  cases  in  which  the  nature  of 
the  disease  has  been  ascertained  by  a  post- mortem  examination,  and 
in  these  it  does  not  appear  that  any  treatment  employed  has  had  an 
appreciable  influence  on  the  course  of  the  disease.  The  most  suitable 
measures  will  probably  be  those  recommended  for  the  chronic  stage  of 
acute  softening — rest,  nutritious  food,  with  general  and  cardiao  tonics. 


DISSEMINATED  OR  INSULAB  SCLEB0SI8. 


The  disease  thus  named  consists  in  the  formation  of  scattered  islets 
of  acierosia  in  various  parts  of  the  brain  and  spinal  cord,  sometimes 
also  in  the  cranial  nerves.  Our  knowledge  of  the  affection  is  recent. 
The  lesion  was,  indeed,  long  since  figured  by  Carswell  and  Cruveilbier, 
and  it  was  described,  thirty  yeara  ago,  by  Frerichs,  Bindfleisch,  &c.,  but 
the  malady  was  not  generally  recognised  until  re-investigated  by 
Yulpian,  and  by  Charcot  and  his  pupils,  and  described  by  Charcot  in 
his  widely  circulated  '  Lectures/  It  is  called  by  the  French  "  Sclerose 
en  Plaques  Disseminfes,''  by  the  Germans  **  Multiple  Sclerosis,"  and, 
in  this  country,  the  French  designation  has  been  modified  into  **  Dis- 
seminated Sclerosis;*'  but  it  is  also  called  '* Insular  Sclerosis,"  a 
eonvenient  term,  proposed  by  the  late  Dr.  Moxon. 
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The  pathological  relations  of  the  morbid  process  are  still»  to  a  large 
extent,  obscure,  and  much  remains  to  be  done  in  elucidating  its  clinical 
historjT  and  pathological  relations.  As  regards  the  symptoms  of  the 
tjpiciJ  form,  little  can  be  added  to  the  description  given  bj  Charcot, 
but  there  is  much  uncertainty  regarding  the  untypical  varieties,  which 
are  by  no  means  rare. 

Three  forms  of  the  disease  have  been  distinguished — cerebral, 
spinal,  and  cerebro-spiual,  according  to  the  situation  of  the  islets 
of  sclerosis,  and  the  corresponding  difference  in  the  symptoms  they 
produce.  The  oerebro-spinal  variety  must  be  regarded  as  the  typical 
form,  which  gives  rise  to  the  complete  series  of  symptoms ;  but  the 
disease  may  be  at  first  limited  to  one  part,  and  may  afterwards  become 
general ;  or  it  may  remain  limited,  so  far  as  symptoms  are  concerned, 
to  the  part  first  affected.  Hence  the  nature  of  many  cases  is  mis- 
understood, and  other  diseases  have  often  been  described  as  examples 
of  this  affection ;  its  name  having  become  familiar,  it  is  apt  to  be 
suspected  where  it  does  not  exist. 

Etiology. — Insular  sclerosis  occurs  in  both  sexes  with  nearly  the 
same  frequency.  It  is  met  with  at  almost  all  periods  of  life  between 
childhood  and  old  age,  but  especially  in  the  first  half  of  adult  life. 
The  majority  of  the  cases  commence  between  twenty  and  tbirty- 
fiye.  In  one  verified  case  it  commenced  at  seven,  and  its  symptoms 
have  been  observed  still  earlier ;  in  another  case  it  began  as  late  as 
sixty,  but  in  old  age  it  is  extremely  rare.  Direct  heredity,  or  the 
affection  of  two  brothers  or  sisters,  has  been  noted  in  a  few  instances, 
but  is  quite  exceptional;  indirect  inheritance  is  more  common, 
shown  by  a  family  history  of  insanity,  epilepsy,  or  of  some  form  of 
chronic  paralysis.  Often,  however,  no  hereditary  predisposition  can 
be  tra(ed.  In  about  half  the  cases  the  disease  develops  without  any 
recognisable  cause,  near  or  distant.  Among  the  influences  to  which 
it  has  been  immediately  ascribed,  the  most  frequent  are  exposure  to 
cold,  menial  distress,  over- exertion,  some  acute  disease,  an  actual  lesion 
of  the  central  nervous  system  of  traumatic  or  other  nature,  or  some 
specific  febrile  disease.  But  any  single  exciting  influence  is  to  be 
traced  only  in  a  very  small  proportion  of  the  cases,  and  the  most 
noteworthy  fact  regarding  them  is  the  occurrence  of  the  disease  at  a 
time  of  life  when  general  influences  have,  as  a  rule,  no  late  sequela. 
Among  the  acute  diseases  that  have  preceded  it,  typhoid  fever  and 
smallpox  are  the  most  frequent ;  it  has  also  been  known  to  follow 
diphtheria  and  erysipelas.  The  preceding  morbid  processes  in  the 
nervous  system  have  been  apparently  acute  or  subacute  inflammation 
(myelitis,  Ac.),  primary,  or  secondary  to  some  injury.  Their  symptoms 
have  subsided,  or  have  left  some  stationary  residual  effects;  after 
an  interval  of  a  year  or  more,  the  indications  of  insular  sclerosis  have 
slowly  developed .  I  have  known  it  to  begin  during  pregnancy,  remain 
stationary  until  the  next  pregnancy,  and  then  become  progressive. 


IKSUL&B  SCLEUOSIS. 


545 


Preoe(]iDg  B^pfailis  can  Bcorcelj  ev«r  be  traced,  bo  that  it  is  doubtful 
whether  the  verj  rare  casea  in  which  symptoms  of  this  diaorder  in 
■jphilitic  Bubjectt  have  been  removed  b/  treatment  were  reall;  due  to 
•clerosia.* 

Patholooioax  Amatomt.  — The  islets  of  sclerosia  that  char&ct«riBd 
the  disease  are  always  irregular  in  situation,  scattered,  as  it  were  at 
random,  through  tbe  central  nervoua  system,  subject  only  to  the  most 
general  laws  of  distribution,  anil  coires ponding  in  locality  in  do  two 
caseB.  The  only  law  which  can  be  traced  is  that  they  generally  com- 
mence in  the  white  substance.  In  the  brain  tbey  seldom  invade  the 
grey  matter  of  tbe  cortex,  and  never  seem  to  begin  in  it,  however 
nameroos  tbey  may  be  in  the  wbite  substance  of  the  centrum  ovale,  a 
favourite  seat.  Tbey  are  irregular  in  shape,  and  vary  in  size  from  that 
of  a  pea  (or  less)  to  that  of  a  walnut.  In  colour  they  are  reddish  grcr,  a 
little  darker  than  the  normal  grey  substance  of  the  cortex,  and  ratber 
more  tranUucent.  Tbeir  section  is  usually  on  the  level  of  that  of  the 
Adjacent  cerebral  tissue;  occasionally  it  is  a  little  depresBcd,  but  on 


fls.  144.— Innhr  « 
m  ovale  of  right  bamiiphers. 

B.  Pod*  and  mwInlU. 

C.  Pari-apmdymml  •cIsToaU  amnnd  tbe  descending  aotnn  of  the  titeni 
vanteide.    (A,  B,  and  C  are  from  an  OTiginal  caae.) 

D.  Sectdooi  of  the  tpinal  oord  to  ahow  the  varying  dlitribnUon  of  the 
•elaroaii  at  different  regiana.     (After  Ley dea.) 


*  Bom*  faeta  bearing  a 
"fctbologj." 
VOL.   II. 


thi*  qneation  will  ba  wmeidered  in  t 
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the  surface  (as  in  the  cms  or  pons  or  cord)  they  are  sometimes  slightly 
prominent.  The  sclerosis  does  not,  however,  increase  perceptibly  the 
volume  of  the  part  in  which  it  occurs.  To  the  naked  eye  tlie  islets  are 
sharply  defined ;  the  transition  to  the  normal  tissue  is  sudden.  The 
consistence  of  the  sclerosis  is  usually  a  little  firmer  than  that  of  the 
brain-tissue,  and  they  are  sometimes  distinctly  firm ;  occasionally,  in 
old  cases,  some  may  be  almost  cartilaginous  in  their  firmness.  Owing 
to  the  position  of  the  islets  in  the  cerebral  hemisphere  there  is  usually 
no  indication  of  their  presence  on  the  surface  of  the  brain,  even  when 
a  large  number  are  found  in  its  interior.  Although  the  cortex  is 
seldom  involved,  the  central  ganglia  are  frequently  invaded,  and  the 
sclerosis  is  sometimes  abundant  beneath  the  lining  membrane  of  the 
lateral  ventricle  (Fig.  144,  C)  and  in  the  corpus  calloaum.  In  the 
cms  and  pons  the  islets  are  often  numerous ;  some  may  be  conspicuous 
on  the  surface  from  their  contrast  with  the  white  fibres  which  con- 
stitute the  superficial  layer  of  these  parts,  while  others  are  scattered 
through  the  interior  of  the  pons  or  medulla.  They  are  met  with  also 
in  the  cerebellum,  but  are  usually  few,  and  here  also  are  confined  to 
the  white  substance.  In  the  spinal  cord  the  areas  of  disease  appear 
on  the  surface  as  grey  patches ;  they  are  irregular  in  siase,  but  usually 
of  greater  vertical  than  transverse  extent,  and  on  section  they  are 
seen  to  extend  for  a  variable  distance  in  the  substance  of  the  cord, 
sometimes  through  a  considerable  part  of  one  half  (Fig.  144,  D),  and, 
in  cases  of  long  duration,  the  disease  may  even  extend  through  the 
whole  thickness  of  the  cord.  Such  diffuse  sclerosis  of  the  lower  part 
of  the  cord  has  been  met  with  in  association  with  characteristic  islets 
in  the  upper  part  of  the  cord  and  brain,  from  which  it  probably  does 
not  differ  in  nature.  Very  rarely,  however,  a  slight  diffuse  sclerosis 
has  united  the  spots  of  disease  in  the  brain.  The  cranial  nerves  are 
often  involved;  for  a  certain  distance  a  nerve  may  be  grey  and 
sclerosed  either  in  its  entire  thickness  or  in  part.  The  olfactory, 
optic,  third,  fifth,  and  facial  nerves  are  those  that  have  been  most 
frequently  affected.  Less  commonly  the  roots  of  some  of  the  spinal 
nerves  are  affected. 

In  the  diseased  areas  there  is  an  overgrowth  of  the  neuroglia  and 
a  wasting  of  the  nerve-fibres.  The  tissue  contains  connective-tissue 
elements,  glia-cells  and  fibres,  spider-cells,  and  ultimately  a  mass  of 
fine  fibres,  denser  in  aspect  than  the  fibres  of  the  normai  neuroglia. 
Among  these  tissue-elements  there  may  be  fatty  granules  and  globules^ 
the  remains  of  the  degenerated  nerve-elements.  The  nerve-fibres  that 
pass  through  are  changed  in  various  degrees.  The  chief  alteration  is 
a  narrowing  of  the  white  substance,  which  becomes  reduced  (as  seen 
in  section)  to  a  narrow,  scarcely  appreciable  ring  around  the  axis- 
cylinder,  and  even  this  may  cease  to  be  recognisable.  The  axis- 
cylinders  persist  longest,  but  ultimately  they  may  disappear.*    The 

*  The  peniftenoe  of  the  azlf-cylinden  wm  flnt  pointed  out  by  Charcot,  and  ham 
been  since  confirmed  by  Schaltse^  D^j^rine,  Babinski,  and  others. 
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walls  of  the  yesaels  become  thickened,  and  the  increase  of  the  adja- 
cent connective  tissue  may  be  verj  conspicuous.  Should  the  sclerosis 
iuTolTe  the  grej  substance,  the  nenre-cells  become  atrophied,  and  the 
interreniug  structures  suffer  changes  like  those  of  the  white  sub- 
stance, but,  from  its  nature,  less  readilj  perceived.  Over  affected 
areas  that  reach  the  surface  there  maj  be  a  slight  thickening  of  the 
pia  mater,  but  seldom  sufficient  to  be  recognised  with  the  naked  eye. 

If  an  area  of  sclerosis  occupies  part  of  a  tract  of  fibres  that  is  liable 
to  undergo  secondary  degeneration,  such  degeneration  may  or  may  not 
be  found  beyond  the  part  diseased,  but  it  is  usually  present  in  some 
degree.  The  difference  seems  to  depend  on  the  condition  of  the  axis- 
crlinders;  as  long  as  the  change  is  confined  to  the  white  substance  of 
the  nerve-fibres  there  is  no  secondary  degeneration,  but  as  soon  as 
the  axis-cylinders  suffer,  degeneration  occurs. 

When  the  optic  nerve  undergoes  general  atrophy,  the  same  ten- 
dency is  seen  for  the  axis-cylinders  to  persist  and  the  medullary 
sheath  to  suffer.  The  connective  tissue  is  much  increased  between 
the  bundles  and  in  the  inner  nerve-sheath,  and  the  nuclei  between 
the  nerve-fibres  are  multiplied  (Ubthoff).  An  islet  of  sclerosis  in 
thia  or  any  nerve  presents  the  conditions  already  described. 

Stvftoics. — ^The  wide  yariations  in  the  position  of  the  islets  of 
iderosis  entails  a  corresponding  difference  in  the  symptoms  that  are 
produoed.  Loss  of  muscular  power  in  the  limbs,  variously  distri- 
betedy  and  often  at  first  partial,  is  the  most  constant  manifestation  of 
tbe  disease.  Since  the  morbid  process  usually  involves  the  pons  and 
spinal  cord  as  well  as  the  brain,  some  islets  can  hardly  fail  to  occupy 
the  motor  tract.  The  deficiency  of  power  in  the  arms  is  very  variable 
IB  degree,  but  the  characteristic  feature  of  the  weakness  is  its  associa- 
tion with  a  pecnliar  symptom,  jerky  irregularity  of  movement,  wide 
m  range,  and  ceasing  on  rest.  It  may  exist  also  in  the  neck  muscles, 
and  in  the  legs;  also  in  the  latter  it  is  often  masked  by  the 
unsteadiness  it  causes,  but  it  is  sometimes  conspicuous, 
when  the  arms  are  little  affected;  ataxy  way  exist  alone, 
bat  simple  spasmodic  paraplegia  is  still  more  common.  Some  of  the 
cnnial  nerves  are  often  also  paralysed.  Among  other  symptoms, 
nystagmus  Is  exceedingly  common,  and  so  is  a  peculiar  disturbance 
of  artiealation.  These  symptoms  vary  in  occurrence  and  degree, 
in  different  cases,  to  an  extent  which  makes  it  impossible  to  give  a 
description  of  the  disease  alike  accurate  and  comprehensive,  and  also 
gives  rise  to  numerous  difficulties  in  its  diagnosis. 

The  Tariation  in  the  character  of  the  symptoms  extends  to  their 
«ffder  and  to  their  mode  of  onset.  In  some  cases  tbe  peculiar 
ineo-ordination  in  the  hands,  or  in  one  alone,  is  the  first  indication  of 
the  ditfiisf  In  other  and  more  frequent  cases  the  legs  first  become 
wcnky  or  tbe  patient  is  unsteady  in  standing  or  walking.  Dull  pains 
m  the  Umbo  may  trouble  the  patient  for  a  year  or  two  before  the 
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onset,  or  a  sense  of  *^  numbness  **  in  tbe  hands  and  feet»  occasionallj 
with  actual  lessened  sensibility,  may  occur  and  pass  awaj,  or  even 
recnr  more  than  once.  Less  commonly  some  cranial  nerve-palsy 
occurs  at  the  onset,  or  speech  is  observed  to  be  peculiar,  but  in  the 
majority  of  cases  the  limb  symptoms  precede  the  others.  It  is 
important  to  remember  that  some  of  the  preceding  symptoms  may  be 
due  to  a  morbid  process  connected  with  the  cause  of  the  disease. 

Of  the  indiyidual  symptoms,  the  jerky  irregularity  or  tremor  is  the 
most  peculiar  and  characteristic.  It  is,  as  just  observed,  manifested 
most  frequently  in  the  arms.  At  rest  the  limb  is  still,  and  presents 
no  spontaneous  tremor,  but  as  soon  as  a  movement  is  attempted,  in 
the  endeavour,  for  instance,  to  take  hold  of  some  object,  the  arm  it 
thrown  about  in  a  wildly  irregular  manner,  and  moYOs  in  sudden 
quick  jerks,  now  in  one  direction,  now  in  another,  until  at  last  by  a 
great  effort,  and  sometimes  with  a.  sudden  dash,  the  patient  succeeds 
in  grasping  the  object.  If  he  tries  to  raise  a  glass  of  water,  the 
movements  are  so  wild  that  the  contents  of  the  glass  are  probably 
spilled.  In  an  attempt  to  write,  the  violent  movements  produce  only 
irregular  strokes  upon  the  paper  as  the  hand  dashes  to  and  fro,  and 
often  the  paper  is  pierced  or  even  the  pen  is  broken  in  the  attempt 
In  some  instances  the  movements  are  slighter  in  range  and  more 
regular,  evon  resembling  simple  tremor,  although  its  relation  to  the 
malady  may  be  proved  by  the  presence  of  the  typical  form  in  some 
other  part.  It  is  said  that  in  rare  instances  the  movements  have  been 
known  to  continue  during  rest,  but  there  is  some  doubt  as  to  the 
nature  of  such  exceptional  cases.  The  movements  are,  as  a  rule» 
increased  by  effort,  by  motion,  and  by  attention.  The  more  the 
patient  tries  to  overcome  them,  the  more  violent  they  are,  but  the 
variations  in  degree  are  not  great,  and  the  disorder  of  movement  ii 
unceasing.* 

The  muscles  of  the  neck  often  share  the  disorder  of  movement,  and 
there  is  irregular  oscillation  of  the  head,  and  sometimes  of  the  trunk, 
whenever  the  patient  sits  up.  The  derangement  may  even  be  greater 
in  the  muscles  that  support  the  head  than  elsewhere,  and  it  may  cause 
BO  much  unsteadiness  that  the  head  has  to  be  kept  still  by  the  hand 
to  permit  the  patient  to  drink.  When  laid  at  rest  the  head  at  once 
becomes  still.  Although  the  affection  of  the  movement  of  the  legs 
usually  causes  unsteadiness,  which  may  render  walking  impossible 
without  assistance,  and  even  standing  difficult,  they  sometimes  present 
the  irregularity  of  movement  above  described.  It  will  be  seen  that 
the  distribution  of  this  symptom  varies  much,  and  with  it  the  general 
aspect  of  the  cases.    For  instance,  while  it  ii  usually  most  marked  in 

• 
*  Hence  they  are  called  by  the  Germans  "  Intentions-Zittern,"  a  term  whieh 
cannot  be  rendered  in  English  without  inacenraey,  on  aeconnt  of  the  meaning  of 
"  intention.'*  "  Movement-tremor  "  embraces  all  varieties,  but  fmlt  to  Indicate  the 
irregularity  of  the  typical  fonn.  Perliaps  ''atactio  tremor''  would  be^  on  tte 
whole,  the  beet  term,  because  there  Is  no  ataxy  wibhoat  volnntaiy  aovsmmit. 
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ihe  mrmty  one  noqaestionable  case  presented  in  these  onlj  the  fine  irre- 
gular tremor  on  sostaiDed  movemeDt,  great  inco-ordination  in  the  legs* 
and  extreme  jerk  j  disorder  in  the  m  uscles  supporting  the  head.  Barely 
the  limb  symptoms  exist  on  one  side,  alone  or  chiefly  ;  one  limb  is  then 
more  affected  than  the  other,  as  in  a  case  in  which  the  left  leg  was 
merely  weak,  while  the  left  arm  presented  typical  irregularity  of  move- 
ment. Such  instances  might  be  multiplied  indefinitely;  they  are  ex- 
plained by  the  great  variety  in  the  lesions. 

Some  weakness  usually  accompanies  this  irregular  inco-ordination ; 
it  may  be  at  first  slight,  and  indeed,  at  the  Very  onset,  it  may  be 
absent.  On  the  other  hand,  weakness  may  exist  alone,  especially  in 
the  legs.    Once  established,  the  loss  of  power  gradually  increases. 

The  jerky  irregularity  has  been  ascribed  by  Charcot  to  an  irregular 
resistance  to  conduction  in  the  nerve-fibres  at  the  sclerosed  spot ;  it  is 
■apposed  that  the  changes  in  the  white  substance,  or  in  the  axiB- 
cjUnder,  interfere  with  conduction  along  the  latter,  and  as  this  change 
is  unequal  in  degree,  even  in  adjacent  fibres,  there  is  a  various  degree 
of  retardation  of  the  voluntary  influence  on  the  muscles,  and  hence  the 
irregularity  of  the  contractions.  This  hypothesis  derives  some  support 
from  the  fact  that  a  precisely  similar  symptom  is  present  in  some 
eases  of  tumour  of  the  brain,  in  which,  for  instance,  a  tubercular 
growth  compresses  the  motor  path,  as  in  the  case  of  tubercle  in  the 
ems  shown  at  Fig.  142,  p.  509.  I  have  met  with  this  symptom  also 
in  a  case  of  tubercle  of  the  pons.  To  some  (Erb,  <fcc.)  the  theory  has 
appeared  inadequate,  and  they  incline  to  the  alternative  expLinution, 
that  the  disorder  is  due  to  the  occurrence  of  islets  of  sclerosis  in  some 
particular  situation  in  which  they  derange  the  co-ordinating  function. 
The  symptom  is  said  to  coincide  with  sclerosis  of  the  pons,  and  to  be 
absent  in  cases  in  which  the  lesion  is  confined  to  the  spinal  cord. 

Simple  weakness  in  the  legs  is  common,  and  is  often  the  earliest 
symptom  of  the  disease,  and  may  present  a  paroxysmal  increase  on 
exertion,  so  that  the  patient  falls  occasionally,  and  can  only  resume 
walking  after  a  rest.  When  it  is  considerable  it  is  usually  accom- 
panied by  an  excess  of  myotatic  irritability  (increased  knee-jerk,  foot- 
donus,  Ac.),  which  g^oes  on  to  spasm,  so  that  a  state  of  spastic  para- 
plegia is  established.  This  is  indicative,  as  in  other  cases,  of  degenera- 
tion of  the  lower  parts  of  the  pyramidal  tracts.  Such  degeneration  in 
this  disease  is  secondary,  the  consequence  of  the  development  of  areai 
of  sclerosis  somewhere  in  the  dorsal  region  of  the  cord,  involving  the 
pyramidal  tracts.  In  the  rare  cases  in  which  the  lesion  is  limited  to 
the  spinal  cord,  such  spastic  paraplt^gia  may  be  the  only  symptom  of 
its  presence,  and  many  cases  have  been  mistaken  for  primary  lateral 
selflfosis.  The  ataxy  of  the  legs,  present  in  other  cases,  varies  in  its 
character,  and  probably  also  in  its  mechanism.  There  may  be,  as  we 
haTt  wen,  jerky  inco-ordination  with  which  the  myotatic  irritability  is 
Ufiially  increased.  In  other  cases  there  is  simple  unsteadiness,  some- 
timea  like  cerebellar,  sometimes  Uke  spinal  inco-ordination.     It  is 
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probable  that  this  is  dae  to  tbe  iDtermption  of  the  upward  paths 
from  the  muscleb,  as  explained  in  toI.  L  In  a  rare  group  of  cases 
the  state  of  the  legs  is  identical  with  that  in  true  tabes,  perhaps 
in  consequence  of  a  patch  of  sclerosis  in  the  posterior  oolumns  in  the 
lumbar  region ;  but  it  is  also  possible  that  the  condition  is  true  tabes, 
a  system-degeneration  in  one  part  of  the  central  nervous  system  accom- 
panying the  insular  sclerosis  in  another  part.  This  association  will  be 
considered  in  the  section  on  pathology. 

The  excess  of  the  muscle-reflex  action  in  the  legs  may  increase  to 
rigidity,  the  common  variable  extensor  spasm,  or,  in  rare  cases,  flexor 
ooDtracture,  so  that  the  legs  are  permanently  drawn  up.  Occasionally 
a  single  group  of  muscles  may  become  rigid  and  contracted  in  the 
arms  as  well  as  in  the  legs.  Muscular  wasting  is  rare,  but  local 
irregular  atrophy  may  result  from  the  invasion  of  the  grej  matter  of 
the  cord  by  some  islet  of  sclerosis. 

Cutaneous  sensibilitj  is  normal  in  the  earlj  stage  of  the  disease, 
but  it  may  afterwards  be  impaired.  The  loss  varies  much  in  its 
distribution  according  to  the  situation  of  the  sclerosis  on  which  it 
depends.  Barely  there  is  hemianesthesia  from  the  development  of 
an  islet  in  the  sensory  path  within  the  brain.  The  loss  is  more  often 
partial,  involving  only  a  small  area  on  a  limb,  and  it  may  or  may  not 
correspond  to  the  motor  paby.  When  there  is  diffuse  sclerosis  of  the 
cord  there  may  be  extensive  loss  of  sensibility  on  the  legs.  The  con- 
dition of  sensation  is  intelligible  when  we  remember  how  slowly  the 
axis-cylinders  of  the  nerve-fibres  suffer,  and  that  a  greater  amount  of 
damage  is  required  to  abolish  sensory  conduction  than  suffices  to 
cause  motor  palsy.  Irritative  symptoms  are  occasionally  present;  a 
sense  of  vague  numbness  or  formication  in  the  hands,  sometimes  also 
in  the  feet,  may  be  a  very  early  symptom,  and  may  even  pass  away 
before  other  disturbance  is  developed,  although  it  occasionally  per- 
sists. Dull  aching  pains  in  the  limbs  are  not  uncommon,  especially 
in  the  egs,  sometimes  in  the  back,  and  may  occur  from  lime  to  time 
throughout  the  course  of  the  disease.  Sharp  momentary  pains  also 
occur,  but  not  often.  A  girdle  pain  may  occur,  early  or  late,  per- 
sistent or  transient,  complete  or  partial,  but  also  is  not  frequent. 
These  sensations  are  chiefly  complained  of  when  there  is  other 
evidence  of  the  presence  of  sclerotic  islets  in  the  spinal  cord,  but  even 
then  they  may  be  absent,  and  the  comfort  of  the  patient  may  be 
undisturbedk 

Eye  symptoms  are  frequent  and  important.  The  optic  nerve  may 
suffer  in  various  ways.  Tbere  may  be  impairment  of  sight  in  one 
eye  or  in  both,  often  with  an  irregular  contraction  in  the  field  of 
vision,  and  without  at  first  any  visible  changes  in  the  optic  nerve  to 
account  for  it.  This  condition  depends  upon  the  development  of  an 
islet  of  sclerosis  in  one  or  both  optic  nerves,  or  in  the  optio  chiasma. 
It  may  progress  to  almost  complete  blindness  of  one  eye.  After  a 
time,  secondary  atrophy  supervenes,  and  can  be  seen  with  the  ophthal- 
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motcope.  Occasionally  the  atrophj  ia  preceded  bj  slight  neuritis^ 
vhen  the  sclerosis  is  near  the  ejebalL  In  some  cases,  again,  there  is 
s  primary  atrophy  of  the  optic  nerves,  exactly  like  that  which  occurs 
in  tabes,  with  a  similar  failure  of  sight,  proportioned  to  the  visible 
alteration  in  the  nerve.  Both  eyes  usually  suffer,  but  one  is  often 
effected  earlier  and  more  than  the  other.  This  complication  is, 
ftcoording  to  my  own  experience,  rather  more  frequent  than  the  form 
first  described,  and  is  of  much  pathological  interest. 

The  internal  ocular  muscles  are  seldom  involved,  bat  each  form  of 
internal  palsy  is  sometimes  met  with,  loss  of  accommodation  rather 
mora  frequently  than  loss  of  the  light-reflex  alone.  The  pupils  are 
Mmetimes  unequal,  or  become  so  on  accommodation. 

On  the  other  hand,  the  external  muscles  often  present  some  abnor- 
mality. The  most  frequent  disturbance  is  nystagmus,  which  is  an 
szoeedingly  common  symptom  of  the  disease,  although  we  cannot 
explain  it.  Both  forms  occur,  spontaneous  and  on  movement,  but 
the  former  is  uncommon ;  the  latter  is  that  usually  present,  and  it 
ices  not  differ  in  features  from  that  which  is  met  with  in  other 
central  degenerations.  It  is  generally  on  lateral  or  upward,  seldom  on 
downward  rotation.  The  quick  displacement  of  the  globes  is,  as  a 
rale,  in  the  direction  of  the  voluntary  movement,  but  curious  varia- 
tions are  sometimes  met  with,  especially  in  association  with  loss  of 
power.  One  patient  could  only  move  the  eyes  to  the  left  halfway 
U>  the  canthus  for  a  moment,  but  nystagmus  only  occurred  on  move- 
ment to  the  right.  In  another  case,  on  movement  to  the  right  there 
wmm  nystagmus  with  the  quick  movement  to  the  right ;  on  movement 
upwards  there  was  rotatory  nystagmus,  and  vertical  oscillation  when 
bhe  eyes  were  directed  to  ike  left.  In  another  the  quick  motiou  was 
U>  the  right,  whether  the  movement  of  the  eyes  was  towards  the 
right  or  the  left  sida.  These  variations  quite  baffle  our  power  of 
nplanation. 

The  external  palsies  are  more  often  of  a  conjugate  movement  than 
sC  a  single  nerve  or  muscle,  except  the  external  recti  (sixth  nerves), 
wfaieh  may  be  weakened  ou  one  or  both  sides ;  one  superior  rectus 
ii  oooasionally  feeble.  But  convergence,  and  the  movement  of  both 
eyes  towards  one  side,  are  the  motions  most  often  impaired,  and  they 
are  occasionally  lost.  In  exceptional  cases,  however,  there  is  con- 
siderable and  increasing  palsy  of  one  of  the  ocular  nerves,  as  the  third, 
due  to  the  development  of  sclerosis  in  the  nerve-truuk.  Transi<'nt 
dipli>pia  is  also  occasionally  complained  of,  even  in  the  early  stage  of 
the  disease. 

Other  cranial  nerves  may  also  become  paralysed  by  the  same 
mechanism  and  with  the  Siim**  rarity,  especially  the  facial,  fifth,  or 
hypoglossal  nerves.  In  the  affection  uf  the  first  of  these,  all  parts  of 
the  face  suffer,  and  the  degenerative  reaction  is  well  marked.  Very 
rarely  there  is  clonic  spasm  iu  the  face,  which  may  even  be  the  first 
BjBiptoni.    In  the  fifth  nerve,  either  one  or  both  parts  may  bo 
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inyolyed.  Tlie  implication  of  the  sensoiy  part  caiueB  mnch  lees  pain 
than  is  prodnoed  by  moat  other  lesions  of  this  nerve-trunk.  The 
sclerosis  that  thus  damages  these  nerves  maj  be  either  in  the  nenre 
itself,  near  the  surface  of  the  brain,  or  in  the  pons  or  medulla,  at  the 
central  course  of  the  fibres.  Difficulty  in  swallowing  maj  be  present 
when  the  pons  or  medulla  is  the  seat  of  the  morbid  process. 

Another  very  frequent  symptom — so  common  as  to  be  of  diagnostio 
importance — is  a  peculiar  change  in  articulation.  Syllables  (less  fre- 
quently words)  are  unduly  separated  and  unduly  accentuated,  in  what 
has  been  termed  "staccato,"  or  ''syllabic/'  or  '* scanning'*  utterance, 
often  with  a  tendency  to  elide  the  ends  of  words.  Some  patients* 
indeed,  present  only  elisive  or  slurring  articulation.  The  syllabic 
form  suggests  a  difficulty  in  uttering  the  syllables,  and  there  may  be 
an  actual  consciousness  of  this  difficulty.  The  movement  of  the 
tongue  is  sometimes  jerky  and  irregular,  but  the  face  is  seldom 
involved,  and  the  peculiar  affection  of  speech  is  independent  of  any 
visible  disorder  of  the  movement  of  the  tongue.  It  has  been  met 
with  when  the  pons  and  medulla  were  free  from  sclerosis,  and  its 
source  is  thus  obscure. 

Slight  mental  change  is  common;  considerable  alteration  is  very 
rare.  There  may  be  failure  of  memory,  but  especially  frequent  is  an 
undue  complacency  and  contentment,  which,  under  the  increasing 
disaldlity,  is  distinctly  unnatural.  There  is  not  often  any  mistaken 
idea  of  improvement,  but  the  patient  may  seize  on  and  exaggerate 
any  distinct  diminution  in  the  symptoms.  This  morbid  complacency 
is  rather  more  frequent  in  women  than  in  men,  and  in  young  adults 
than  in  later  life.  Hysterical  and  emotional  disturbance  may  also 
occur,  even  in  men.  Very  rarely  mental  disturbance  is  considerable 
enough  to  amount  to  chronic  insanity. 

Among  other  symptoms  that  are  frequently  met  with  are  headache 
and  giddiness ;  both  may  occur  early  in  the  disease,  and  are  usually 
paroxysmal.  The  vertigo  is  especially  pronounced,  but  its  frequency 
has  been  over-estimated,  and  after  a  time  it  ceases  to  occur.  The 
attacks  may  be  very  severe  and  come  on  apart  from  any  apparent 
cause.  As  in  other  forms  of  severe  giddiness,  it  may  be  accompanied 
by  vomiting,  and  this  may  also  occur  in  paroxysms  without  vertigo, 
often  in  association  with  headache. 

Other  paroxysmal  disturbances  are  sometimes  met  with,  especially  of 
apoplectiform  character,  similar  to  those  that  occur  in  general  para- 
lysis of  the  insane.  There  may  be  attacks  of  simple  coma,  with  pyrexia 
(even  to  104^),  or  there  may  be  unilateral  convulsions,  or  the  attack 
may  be  followed  by  transient  hemiplegic  weakness  or  rigidity.  Occa- 
sionally the  patient  dies  in  such  a  coma,  and,  post  mortem  (as  in 
general  paralysis),  no  acute  lesion  can  be  found.  Such  paroxysmal 
disturbance,  or  some  more  trifling  functional  derangement,  may 
precede  the  definite  symptoms  of  the  disease. 

The  general  nutrition  of  the  sufferer  is  often  unimpaired,  and  some- 


IN8ULAB  B0LEB0SI8.  553 

times  there  ii  an  aotual  increase  in  the  amonnt  of  snbcataneons  fat. 
Trophic  distnrbances  have  been  observed  in  rare  cases, — local  cedema, 
altered  secretion  of  sweat,  changes  in  the  growth  of  hair  or  nails, 
chronic  arthritis,  and  herpetic  emptions. 

OouBSB  AJXD  BuBATioH. — In  Bomo  cases  the  oonrse  of  the  malady  is 
uniformly  progressive  from  the  first  to  the  last.  More  frequently 
periods  of  apparent  arrest  alternate  with  periods  of  progress,  and  its 
full  development  may  be  followed  bj  arrest,  actual  or  approximate, 
for  years.  The  duration  varies  between  two  and  fifteen  years,  the 
average  being  between  three  and  six  years.  The  most  rapid  case  I 
have  known  was  fatal  a  year  and  three  quarters  from  the  onset.  The 
most  common  cause  of  early  death  is  iuterference  with  the  functions  of 
the  medulla  oblongata,  especially  impairment  of  deglutition  with  its 
various  consequences.  In  a  few  cases  death  occurs  from  failure  of  re- 
piration.  In  tbe  cases  of  longer  duration  the  patients  die  from  weak* 
ness,  bedsores,  kidney  disease,  &c.,  and  in  not  a  few  instances  death 
results,  not  from  any  effect  of  the  disease,  but  from  some  intercurrent 
malady. 

Patholoot. — Compared  with  many  of  the  other  forms  of  sclerosis 
in  the  central  nervous  sybtem,  this  variety  is  sbarply  distinguished  by 
its  irregular  distribution.  The  islets  are,  as  it  were,  scattered  at 
random  in  seat,  and  they  thus  present  a  marked  contrast  to  the 
**  system -degenerations,"  in  which  a  tract  of  sclerosis  extends  through 
the  whole  of  a  group  of  fibres  having  a  certain  function,  and  is  sharply 
limited  to  these,  or  is  restricted  to  a  certain  area  of  grey  matter,  or  even 
to  related  groups  of  cells.  The  fact  suggests  that,  whereas  systemic 
scl(>roBis  certainly  commences  bj  a  wasting  of  the  nerve  elements* 
to  which  the  overgrowth  of  connective  tissue  is  secondary  (see  vol.  i, 
2nd  ed.,  p.  425),  in  disseminated  sclerosis  the  primary  change  must 
be  in  the  interstitial  tissue,  and  the  damage  to  the  nerve-fibres  must  be 
secondary.  Tbe  conclusion  is  supported  by  all  we  know  of  the  patho* 
logy  of  the  disease,  by  its  aspect  and  its  histological  features,  by  the 
giadual  way  in  which  the  white  substance  of  the  fibres  wastes  before 
the  overgrowth  of  tissue  about  them,  and  by  the  absence  of  secondary 
degenerations  unless  the  local  process  has  a  certain  seat  and  a  certain 
degree.  The  immediate  local  determining  causes  of  the  overgrowth 
cannot  yet  be  even  guessed  at.  It  has  been  conjectured  that  it 
proceeds  from  the  walls  of  the  vessels,  but  whenever  there  is  an 
overgrowth  of  interstitial  tissue,  there  is  always  a  special  increase 
adjacent  to  the  vessels,  and  these  may  take  a  secondary  share  in 
the  process  even  when  there  is  no  primary  vascular  change  (see 
vol.  i,  p.  426). 

The  mystery  of  the  origin  of  insular  sclerosis,  of  the  mechanism  of 
its  causation,  and  the  nature  of  its  pathological  relations  are  in- 
creased by  the  fact  that,  different  from  system-degeneration  as  it 
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is  in  the  main,  the  two  are  not  separated  at  all  points.  System- 
degenerations  maj  be  combined  with  insular  sclerosis.  The  most 
common  instance  of  this  is  the  occurrence  of  primary  atrophj  of 
the  optic  nerves  in  disseminated  sclerosis.  This  is  a  tme  system- 
degeneration  of  the  nerreSt  similar  to  that  which  occurs  in  tabes.  It 
is  possible  that  in  some  cases  there  is  also  a  system-sclerosis  of  the 
posterior  columns  of  the  cord  in  the  lumbar  region,  so  that  tabes  and 
insular  sclerosis  are  combined,  while  some  of  the  combined  ocular 
palsies  point  to  the  same  oondusion,  and  so  also  does  the  occurrence 
of  the  disease  in  families  with  a  pure  neurotic  disposition,  sueb  as 
insanity  indicates.  Hence»  different  as  the  two  processes  are  in  their 
immediate  pathology,  they  may  possess  some  common  relations  in 
nature  or  causation,  but  our  knowledge  is  still  insufficient  to  enaible 
US  to  make  any  definite  statement  on  the  subject.  We  may,  however, 
bear  in  mind  two  very  different  sets  of  facts.  One  is  the  relation 
between  the  nutrition  of  the  interstitial  neuroglia  aud  that  of  the 
nerve-fibres,  especially  of  the  medullary  sheath,  conspicuous  in  all 
processes  of  secondary  degeneration^  alike  in  general  relations  and  in 
minute  features.  It  is  a  converse  relation,  the  decay  of  the  one 
involving  the  growth  of  the  other  (see  vol.  i,  2nd  ed.,  p.  396),  but  is 
not  therefore  to  be  passed  as  without  significance.  It  seems  alike 
influential  whichever  element  in  the  process  leads  the  way,  as  insular 
sderosis  illustrates.  The  primary  atrophy  of  the  optic  fibres  causes 
interstitial  growth,  and  the  scattered  islets  of  the  latter  cause  the 
nerve-fibres  to  waste. 

A  second  fact  which  deserves  to  be  borne  in  mind,  although  its 
significance  is  obscure,  is  that  the  only  lesion  which  resembles  insular 
sclerosis  in  general  distribution,  and  sometimes  in  characters,  is  one 
that  is  apparently  quite  distant  from  it  in  etiology,  the  disseminated 
inflammation  in  the  central  nervous  system  produced  by  syphilis. 
This  is  always  distinguished  by  its  subacute  onset,  aud  usuiJly  by 
the  caseation  that  it  presents  ;  but  when  such  caseation  is  absent  the 
aspect  of  the  lesions  is  scarcely  distinguishable  from  that  of  sclerosis. 
The  illustration  of  the  latter  (Fig.  144)  may  be  compared  with  the 
caseating  foci  shown  in  Fig.  125.  I  have  seen  a  disseminated  myelitis, 
without  caseation,  the  aspect  of  which  could  scarcely  have  been  dia* 
tinguished  from  insular  sclerosis ;  but  it  developed  in  a  few  weeks 
(immediately  after  treatment  had  removed  a  syphilitic  tumour  of  the 
brain),  and  caused  death  in  three  months.  These  specific  inflamma- 
tions usually  resist  treatment,  and  are  therefore  probably  due  to  a 
"  toxine  "  produced  by  the  organisms  rather  than  to  the  latter — a  fact 
which  brings  them  into  line  with  some  systemic  degenerations,  such 
as  tabes,  although  the  latter  begins  in,  and  the  former  outside,  the 
nerve- elements.  We  have  here  processes  that  bear  a  dose  analogy 
to  those  of  insular  sclerosis.  But  it  is  no  more  than  an  analogy, 
because  the  genei-al  history  of  this  disease  make  it  impossible  for  us 
to  ascribe  it  to  the  acquired  influence  of  either  organisms  or  their 
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products*  unlesB  in  occasional  and  exceptional  instances  (as  after  an 
acute  disease)  which  perhaps  approach ,  in  nature,  such  forms  of  in- 
flammation as  that  met  with  in  the  subjects  of  syphilis.  The  common 
absence  of  distinct  causation,  the  early  adult  age  of  the  subjects,  and 
the  frequent  neuropathic  heredity,  all  point  to  some  inherent  condition, 
some  disseminated  congenital  tendency  of  the  nutrition  of  the  neu- 
roglia. The  system-degenerations  of  the  same  period  of  life  (such 
as  that  of  "hereditary  atiixy")  we  have  seen  (vol.  i)  must  be 
ascribed  to  an  inherent  defect  in  the  vital  endurance  of  the  tissues, 
snd  such  degenerations  may  occur  with  insular  sclerosis.  More« 
orer,  in  connection  with  the  apparent  scattered  tendency  to  an 
abnormal  growth  of  the  neuroglia  we  may  remember,  first,  the 
fMcta  already  mentioned  connecting  the  nutritional  tendency  of  it 
and  of  the  nerve-elements,  which  may  involve  similar  liabilities 
to  disease;  secondly,  the  features  of  " gliomatosis "  of  the  cord* 
and  its  active  growth  in  early  adult  life;  and  thirdly,  the  modem 
theoiiet  (perhaps  also  facts)  which  ascribe  tumours  of  many  kinds  to 
congenital  tbsue-elements,  whose  long  quiescence  may  end  without 
perceptible  cause.  In  the  preseut  state  of  our  knowledge  it  seems 
impossible  to  do  more  than  offer  such  suggestions  regarding  the 
pathology  of  this  disease.  It  may  be  noted  that  they  include  its 
chief,  even  different,  features,  its  many  varieties,  and  gradation  into 
doubtful  forms,  and  do  not  exclude  the  possible  action,  in  rare 
cases,  of  acquired  influences,  such  as  those  connected  with  acute 
•pecific  maladies  and  general  causes.  Lastly,  we  can  thus  understand 
our  inability  to  cure,  and  too  often  even  to  arrest  the  disease. 

The  chief  general  facts  seem  to  be  that  insular  sclerosis  is  a 
neuroglial  disease,  and  that,  apart  from  secondary  degenerations, 
•ysiem-disease  of  the  nerve-elements  sometimes  forms  part  of  it.  It 
is  essentially  a  process  of  morbid  growth,  but  may  perhaps  sometimes 
commence  as  an  interstitial  i n flammation.  Most  morbid  gprowths,  how- 
ever they  may  originate,  when  once  set  up,  have  a  vital  independence, 
und  often  a  distinctly  aggressive  character,  which  carries  them  far 
beyond  the  range  of  their  primary  cause. 

DxAOVOSis. — The  great  characteristic  of  the  disease  is  the  combina- 
tion  of  the  jerky  inoo-ordination  and  progressive  weakness  in  the 
Umbc  with  nystagmus.  In  such  cases  the  diagnosis  is  easy.  The 
ineo-ordination  differs  from  that  of  locomotor  ataxy  in  the  wildly 
irregular  movements  or  tremors  which,  as  it  were,  break  out  on  any 
attempt  at  voluntary  motion,  llie  only  disease  in  which  this 
symptom  exists  in  precisely  the  same  form  as  in  disseminated  sclerosis 
is  cerebral  tumour  (see  p.  510).  But  these  cases  are  distin^^uished  by 
other  indications  of  a  tumour  of  the  brain,  and  real  diflSculty  in 
diagnosis  can  only  arise  from  ignorance  of  the  occurrence  of  the 
sjmptom  in  such  cases. 

The  diagnosis  from  paralysis  agitans  depends  chiefly  on  the  sym* 
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ptoms  wMch  exist  in  that  disease  in  addition  to  the  tremor,  on  the 
iBgularitj  of  the  latter,  evea  when  considerable  in  range,  and  its 
locality,  as  will  be  specially  described.  The  distinction  does  not  depend 
on  the  relation  of  slight  tremor  to  movement,  or  on  the  affection  or 
freedom  of  the  muscles  of  the  neck.  Hesitation  between  the  two 
shoold  be  rare. 

In  some  cases  of  general  paralysis  of  the  insane,  the  twitching 
contractions  of  the  muscles  occur  in  the  limbs  with  unusual  intensity, 
and  may  disorder  voluntary  movement  in  a  manner  very  similar  to 
that  seen  in  disseminated  sclerosis.  The  chief  difference  is  that  the 
spasm  is  most  intense  in  the  lips  and  tongue  in  general  paralysis, 
and  that  the  speech  presents  a  drawling  character,  with  hesitating 
phonatioii,  while  considerable  mental  change  is  almost  invariable.  A 
similar  difficulty,  at  least  in  aspect,  is  presented  by  some  cases  of 
infantile  brain  disease,  involving  the  motor  cortex  of  both  hemispheres. 
There  may  be  jerky  iuco-ordination  of  the  arms,  identical  in  aspect 
with  that  of  sclerosis,  inco-ordination  of  the  legs,  and  even  a  staccato 
articulation.  Birth  palsy  (meningeal  hseniorrhage)  or  thrombosis  in 
the  veins  and  (incomplete)  in  the  longitudinal  sinus,  are  the  probable 
causes.  The  latter  may  have  been  the  lesion  in  a  case  in  which  the 
symptom  dated  from  a  brain  illness  at  fifteen  months  and  ultimatelj 
resembled,  very  closely,  those  of  insular  sclerosis.  But  however  close 
the  resemblance,  the  history  of  such  cases  at  once  distinguishes  them. 
The  difficulty  of  the  diagnosis  may  seem  great  at  the  first  glance,  but 
the  onset,  or  development  and  careful  observation  of  the  several 
symptoms  always  shows  the  nature  of  the  case. 

The  spastic  paraplegia  that  results  from  insular  sclerosis  in  the 
dorsal  region  of  the  spinal  cord,  and  secondary  degeneration  below  is 
not  distinguishable  from  that  met  with  in  other  chronic  lesions  of 
the  same  part,  including  primary  lateral  sclerosis.  But  characteristic 
symptoms  elsewhere  usually  appear.  The  distinction  of  this  dis- 
seminated dorsal  myelitis,  described  in  the  section  on  Pathology, 
depends  on  the  same  considerations,  but  especially  on  the  difference 
in  the  course  of  the  two  diseases,  the  subacute  development  of  the 
paralysis  in  the  disseminated  inflammation. 

Cases  have  been  described  by  Westphal,*  Leyden,  and  Langer,t  in 
which  symptoms  closely  resembling  those  of  insular  sclerosis  have 
existed  during  life  without  any  post-mortem  lesion  to  which  they  oould 
be  ascribed.  There  is  much  doubt  as  to  the  exact  nature  of  such 
(;ases,  but  they  are  too  rare  to  be  of  much  practical  importance. 

Perhaps  the  greatest  real  difficulty  is  presented  by  the  cases  in 
which  there  is  only  fine  tremor  in  the  hands  with  some  weakness  in 
the  legs.  The  fact  is  certain  that  fine  tremor  may  be  combined  with 
the  other  symptoms  (see  p.  548),  and  that  which  may  co-exist  with 
more  typical  disorder  may  also  exist  alone.     A  careful  and  repeated 

•  •  Archiv  f .  Psych.,*  xiv,  pp.  87  and  767. 
t  '  ^'ien.  med.  Presse,'  1884,  p.  698. 
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search  Bboald  be  made  for  any  unequiTocal  tjmptomsy  and  these  will 
often  be  found  in  the  movements  of  the  eyes.  These  cases  are  most 
common  in  girls,  even  when  genuine,  and  they  furnish  the  most 
frequent  examples  of  the  inevitable  diagnostic  problem,  the  distinction 
from  hysteria.  The  difficulty  is  occasioned  by  the  fact  that  an 
irregular  tremor,  occurring  on  movement  only,  is  sometimes  due  to 
hysteria.  While  resembling  that  of  sclerosis  in  irregularity,  it  is 
much  smaller  in  range,  and  it  is  always  accompanied  by  a  tardiness  of 
muscular  effort,  if  the  patient  is  desired  to  exert  force,  and  there  is 
the  contraction  of  antagonistic  muscles,  described  in  the  section  on 
hysteria*  which  is  of  so  much  diagnostic  importance.  The  variations 
in  the  symptoms,  and  the  other  indications  described  in  the  chapter 
on  "  Hysteria,"  seldom  leave  i*eal  room  for  a  mistake.  An  error  is 
especially  easy  when  actual  symptoms  of  hysteria  preceded  the  onset 
of  the  disease,  or  occurred  during  its  course.  But  hysterical  tremor 
may  generate  a  hopeless  prognosis,  and  distress  equally  causeless  and 
severe.  The  other  error  is  the  common  one,  and  can  only  be  avoided 
by  the  custom,  which  should  be  a  habit,  of  ignoring  any  symptoms  of 
hysteria  until  after  a  thorough  search  for  those  of  organic  nature, 
referred  to  above.  Nystagmus  may  be  safely  accepted  as  evidence 
of  more  than  hysteria,  and  this  is  one  of  the  many  maladies  in  which 
the  symptom  is  of  great  diagnostic  value.* 

Pboohosis. — ^The  prognosis  of  insular  sclerosis  is  exceedingly  grave. 
It  depends  chiefly  on  the  observed  tendency  of  the  disease.  Yet  the 
exceptions  met  with  in  most  maladies  are  not  unknown  even  in  this 
disease,  and  should  prevent  a  prognosis  absolutely  bad.  One  patient, 
who  seemed  unlikely  to  live  many  months,  had  improved  at  the  end 
of  a  year  and  a  half  so  as  to  be  able  to  walk  several  miles.  In  cases 
in  which  there  are  periods  of  apparent  arrest,  the  duration  of  life  is 
likely  to  be  longer  than  in  those  in  which  the  progress  of  the  symptoms 
is  uniform.  In  the  latter  it  is  not  probable  that  life  will  be  pro- 
longed for  more  than  two  years  from  the  time  at  which  the  symptoms 
are  sufficiently  distinct  to  permit  the  diagnosis  to  be  made  with 
confidence.  In  the  former  the  patient  may  live  for  several  years, 
but  in  all  cases  much  depends  on  the  amount  of  care  that  can  be 
given.  The  symptoms  of  greatest  gravity  are  those  of  damage  to 
the  nerves  of  the  medulla  oblongata,  especially  difficulty  in  swallowing. 
The  earlier  such  symptoms  come  on,  the  shorter  is  likely  to  be  the 
duration  of  life. 

Tbxatxxnt. — Insular  sclerosis  is  a  nuilady  for  which,  as  its  histoij 
•bows,  little  can  be  done.    The  primary  overgrowth  of  the  interstitial 

*  Kjitagmns  has  bean  tsld  to  oeeor  in  hyfteria»  hot  the  MniUon  is  of  veiy 
doabtfol  truth.  In  sn  ntensivs  invwdgation  Into  the  distinction  betwseu  thcM 
two  dliSMSs,  SongoM  eoold  not  disotm  it  In  any  eaae  of  hysteria  ('Noov.  loon. 
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tissue  resiflta  therapeutical  iufiuenceB  more  tban  does  the  primary 
degeneration  of  the  nerre-elements.  But  it  is  probable  that  its  causes 
Tarj,  and,  if  so,  some  forms  maj  prove  more  amenable  than  the 
majority.  The  treatment  for  the  system-degenerations  is  that  which 
most  deserves  a  trial  in  the  insular  form,  especially  the  nerrine  tonics, 
such  as  arsenic,  nitrate  of  silver,  quinine,  &c.  The  hypodermic  injec- 
tion of  arsenic  has  been  recommended  hj  Eulenbn rg,  but  the  evidence 
that  this  method  of  administration  has  a  special  influence  is  insufficient. 
Occasionaliy  these  drugs  seem  to  retard  the  progress  of  the  disease, 
but  an  arrest  of  its  progress  is  seldom  lasting.  Solanine,  in  doses 
of  f  gr.,  has  been  recommended  by  Grasset  as  lessening  the  tremor. 
Hydropathic  treatment,  and  the  use  of  electricity  in  various  forms, 
have  been  advocated  in  Germany,  but  their  influence  is  exceedingly 
doubtfuL  In  the  case  of  a  peripheral  palsy,  such  as  that  of  the  face, 
due  to  sclerosis  of  the  nerve,  the  question  presents  itself  whether  the 
muscles  should  be  subjected  to  electrical  treatment.  As  a  rule  it  it 
not  worth  while  to  give  the  patient  the  pain  and  inconvenience  of  the 
applications.  The  disease  is  so  often  progressive,  that  no  recovery  of 
the  nerve  can  be  anti<npated;  hence  electrical  treatment,  however 
prolonged,  can  have  no  influence  in  modifying  the  condition,  and 
there  is  not  the  same  reason  for  applying  it  to  the  muscles  that  exists 
in  the  case  of  lesions  from  which  the  nerve-fibres  may  recover.  It  is 
of  course  desirable  to  maintain  the  patient's  general  health  in  as  good 
condition  as  possible,  and  to  avoid  all  depressing  influences.  In  the 
case  of  women,  pregnancy  is  especially  undesirable ;  the  malady  is  apt 
to  make  more  rapid  progress  during  the  later  period  of  pregnancy, 
and  sometimes  after  delivery.  When  more  is  known  of  the  causes 
and  essential  pathology  of  the  disease  in  different  cases,  more  rational 
methods  may  brighten  the  therapeutic  prospect. 

DUTUBS  SOLXBOSia* 

If  the  connective-tissue  elements  are  increased  through  a  ocm- 
fliderable  area  in  any  part  of  the  brain,  the  sclerosis  is  said  to  be 
"  diffuse,"  in  distinction  from  the  small  islets  of  the  disseminated  or 
insular  sclerosis  just  described.  Diffuse  induration  may  involve 
either  the  white  substance  or  the  cortex,  part  or  the  whole  of  one 
hemisphere  or  of  both,  the  cerebrum  or  the  cerebellum.  Sclerosis 
may  also  be  secondary  to  some  other  lesion,  such  as  softening,  the 
evidence  of  which  (as  a  cavity  adjacent)  is  still  conspicuous ;  but  such 
forms  are  not  here  considered.  Two  varieties  must,  however,  be  dis- 
tinguished as  fundamentally  distinct, — those  in  which  there  is,  and 
those  in  which  there  is  not,  diminished  bulk  of  the  affected  part.  In 
the  latter,  as  a  rule,  the  change  may  involve  the  white  substance  only 
or  the  grey  matter,  or  both,  and  the  induration  is  primary ;  in  the 
former  the  cortex  b  chiefly  affected,  sometimes  with  a  secondary 
implication  of  the  deeper  structures.    In  these  cases  the  diminu* 
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tion  in  sise  ooQBtitutes  what  is  called  '*  atrophy  of  the  brain*'*  general 
or  partial,  and  it  is  often  very  difficult  to  saj  in  which  class  the  lesion 
should  be  placed,  and  by  which  term  it  should  be  named,  "  sclerosis" 
or  "  atrophy."  But  it  is  certain  that,  in  most  cases  of  partial  disease, 
and  in  many  in  which  the  affection  is  general,  unilateral  or  bilateral, 
the  influence  causing  atrophy  is  primary  and  the  induration  is 
secondary,  the  result  of  the  wasting  of  the  nerve-elemeuts  which 
entails  the  oyergrowth  of  the  interstitial  tissue.  Such  sclerosis  is 
very  common  as  a  secondary  change.  Sclerotic  induration,  for  instance, 
follows  the  damage  to  the  cortex  produced  by  the  meningeal  hemor* 
rhage  that  occurs  during  birth  (see  p.  418).  It  is  a  necessary  conse- 
quence of  interstitial  inflammation,  however  produced,  and  so  is  found 
in  the  cortex,  when  this  is  diseased  in  cases  of  acquired  infantile 
hemiplegia,  whether  the  primary  process  is  venous  thrombosis  or  acute 
inflammation.  If  any  influence  causes  a  general  arrest  of  the  gprowth 
and  deyelopment  of  the  cortex  of  the  brain,  it  induces  this  combina- 
tion of  atrophy  and  sclerosis,  the  cortex  being  the  part  on  which  such 
influences  seem  chiefly  to  act.  This  state  may  result  from  a  concussion 
of  the  brain  in  childhood,  from  an  actual  focal  lesion,  or  from  the 
effect  of  severe  and  repeated  epileptic  fits.  But  in  all  such  conditions 
we  must  regard  the  sclerosis  as  secondary  and  not  primary,  the  first 
effect  being  produced  on  the  neiTC-elements  ;  and  the  failure  of  their 
nutrition  or  development  entails  an  overgrowth  of  the  neuroglia,  which 
ultimately  becomes  firmer  than  in  some  other  conditions. 

In  the  cases  that  may  be  regarded  as  primary  Aclerosis  of  the 
brain  there  is  little  or  no  diminution  in  the  size  of  the  part,  and 
no  indication  of  an  affection  of  the  nerve-elements  to  which  the 
increase  of  connective  tissue  is  secondary.  They  differ,  however,  so 
much  in  their  features,  causation,  and  symptoms,  that  it  is  diflicult  to 
classify  them  into  definite  forms  until  many  more  carefully  observed 
facts  have  been  collected.  In  one  gproup  of  cases,  met  with  almost 
exclusively  in  syphilitic  children,  there  is  induration  of  the  grey 
cortex,  usually  through  considerable  areas,  sometimes  confined  to  a 
single  convolution,  rarely  in  small  nodules.*  The  tint  of  the  grey 
matter  is  but  little  altered,  but  the  change  in  its  consistence  is  very 
distinct  to  the  touch.  When  this  affection  is  of  long  duration 
there  may  be  a  trifling  diminution  in  the  bulk  of  the  part.  There 
may  be  slight  thickening  of  the  superjacent  pia  mater,  but  there  is  no 
arterial  disease  distinctly  related  to  the  affected  region.  Very  rarely 
the  central  grey  matter  has  been  the  seat  of  such  diffuse  sclerosis. 
The  microscope  shows  an  increase  in  the  neuroglia,  and  wasting  of 
the  nerve-cells.  A  similar  change  is  seen  in  the  sclerosis  that  attends 
cortical  atrophy.  The  interstitial  tissue  has  been  found  to  present 
the  aspect  of  a  finely  granular  network,  and  the  axis-cvlinders  of 
the  included  nerve-fibres  have  had  a  peculiar  irregular  outline.f 

•  It  ii  well  described  by  Bury  and  Barlow,  Tuka'a  « Diet.  Payeh.  Med.,'  ii,  1261. 
t  Schmaui, '  Vircbow'a  Archiv,*  Bd.  cxiii. 
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The  white  substanoe  is  not  often  the  seat  of  sclerosis  in  congenital 
sjpliilis,  except  in  rerj  severe  and  extensive  cases ;  and  cortical  sclerosis 
seems  to  be  equally  rare  in  the  acquired  disease  of  adults.  Bat  I 
have  seen,  in  this  affection,  a  diffuse  induration  of  extensile  tracts  of 
the  centrum  ovale  of  each  hemisphere,  causing  increased  consistence, 
readily  felt,  but  with  little  change  in  aspect.  A  diffuse,  almost 
universal  sclerosis  has  been  observed  in  a  subject  of  clironic  alcohol- 
ism, associated  with  induration  of  the  kidneys  and  other  parts.* 
Lastly,  areas  of  diffuse  sclerosis  have  been  found,  in  rare  cases, 
between  and  connecting  the  islets  of  the  disseminated  form,t  a  con- 
dition that  is  perfectly  consistent  with  the  pathological  suggestions 
made  on  a  preceding  page  regarding  this  variety. 

The  symptoms  of  diffuse  sclerosis  have  varied  much  in  different 
cases,  so  much  indeed  tbat  its  existence  can  only  be  guessed  at — except, 
perhaps,  in  some  cases  of  congenital  syphilis.  In  all  cases  of  cortical 
sclerosis  in  childhood,  mental  defect  exists  in  proportion  to  the  extent 
and,  when  limited,  to  the  seat,  of  the  lesion.  Every  grade  of  defect, 
down  to  profound  idiocy,  is  observed.  When  the  central  region  is 
affected,  motor  symptoms  become  conspicuous,  loss  of  power  on  one 
side  or  on  both,  convulsions,  and  especially  contractures  of  the  limbs 
and  spontaneous  moyements.  In  adults,  the  symptoms  haye  been,  on 
the  whole,  similar,  but  hare  presented  great  variations.  Hemiplegisv 
contracture,  attacks  of  clonic  spasm  or  tremor,  headache,  giddiness, 
vomiting,  paroxysmal  loss  of  consciousness,  and  slowness  of  speech, 
hare  been  met  with,  some  frequently.  Among  the  latter,  the  attacks  of 
spontaneous  movement  have  been  thought  to  be  the  most  characteristio 
(Striimpell). 

Much  more  must  be  ascertained  regarding  the  affection  before  any 
prognostic  data  can  be  obtained,  or  rules  for  treatment  laid  down, 
beyond  those  indicated  by  its  apparent  causes,  and  such  as  aie  suited 
for  any  chronie  cerebral  affection. 


IflLIABY  SoLBBOSn. 

The  term  **  miliary  sclerosis  "  was  first  applied  by  Drs.  Batty  Take 
and  Butherford  to  a  lesion  found  by  them  in  the  white  substsooe  of 
an  atrophied  cerebellar  hemisphere  in  an  insane  patient.  The  lesion 
was  chiefly  microscopic,  and  was  only  discovered  after  the  brain  hsd 
been  hardened.  It  consisted  of  minute  spots  of  degeneration,  in  v^ 
there  was  little  evidence  of  a  process  deserving  to  be  called  **  sderoiii* 
The  term  Las  been  since  used  by  others  to  designate  another  micro- 
scopic lesion,  which  was  at  first  thought  to  be  really  pathologic^ 
but  has  since  been  abundantly  proved  to  be  of  artificial  origin— Vi 

•  Strumpell,  •Arch.  f.  PSycb.,*  is79. 

t  Sm  Westphal, '  Arch,  f .  PBych.,'  vOi ;  and  Kdp^  •  Deot.  Areh.  f .  kL  Xii,'  h 
1872.    Gates  have  also  been  recorded  by  Scbale^  Jolly,  sad  F.  Scholse. 
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^artefact,**  m  bucIi  ebanges  have  been  termed.  The  most  common 
appearance  is  that  in  minute  areas  the  tissue  remains  unstained  bj 
reagents,  and  presents  a  striking  contrast  to  the  well-stained  vicinitj. 
On  close  inspection,  however,  the  tissue-elements  can  be  traced  in  the 
unstained  area;  and  it  is  evident  that  the  difference  between  these 
spots  and  the  adjacent  tissue  is  due  to  tlie  absence  of  staining.  This 
appearance  is  chiefly  seen  when  spirit  has  been  employed  in  hardening. 
The  central  organs  ought  never  to  be  placed  in  spirit,  at  any  rate, 
after  the  first  twenty-four  hours.  This  is  only  one  of  many  artificial 
changes  produced  by  spirit,  which  are  often  yery  puzzling  to  the 
observer. 

It  is  questionable  whether  the  term  **  miliary  "  ought  to  be  applied 
to  a  purely  microscopic  lesion  ;  it  is  more  accurately  used  to  designate 
changes  resembling  in  size  "  miliary  "  tubercle.  But  that  there  is  a 
form  of  sclerosis  of  the  brain  which  is  truly  "  miliary  **  is  evident 
from  one  well-marked  example  that  has  come  under  my  notice.  In 
this  case,  throughout  both  hemispheres  of  the  brain,  and  in  all  parts 
of  them,  the  cortex  contained  minute  reddish-grey  spots  at  the  junction 
of  the  grey  and  m'hite  substance.  In  tint  they  were  a  little  darker 
thaa  the  darkest  grey  substance,  and  their  aspect  was  exactly  like 
that  of  the  morbid  tissue  in  insular  sclerosis,  and  equally  distinct  in 
the  recent  state.  In  size  they  varied  from  that  of  a  mustard  seed,  or 
a  little  larger,  to  the  smallest  point  visible ;  large  areas,  one  eighth  of 
an  inch  in  length,  were  formed  here  and  there  by  the  coalescence  of 
the  smaller  spots.  Their  size  and  distribution  are  shown  in  Fig.  145,  ▲• 
None  oould  be  seen  in  the  white  substance  of  the  hemisphere,  but  they 
were  found  in  the  central  ganglia,  especially  in  the  outer  ptirt  of  the 
lenticular  nucleus  (b)  and  in  the  claustrum  (o).  None  were  found 
elsewhere  in  the  brain,  except  two  beneath  the  corpora  quadrigemina. 
Under  the  microscope  the  centre  of  the  large  areas  consisted  of  a 
delicate  fibrous  tissue  with  abundant  spider-cells  and  small  round 
nucleated  cells.  In  the  fibrous  tissue  were  small  cavities,  especially 
at  the  periphery  of  the  larger  spots  and  throughout  the  smaller  ones, 
to  that  the  tissue  had  a  somewhat  sponge-like  aspect.  -No  connection 
could  be  traced  between  most  of  these  areas  and  vessels,  but  in  places 
m  gimil^y  change,  of  spongy  aspect,  could  be  seen  along  the  side  of  a 
)1,  sometimes  extending  for  a  considerable  distance.  Thus  there 
a  wasting  of  the  nenre-elements,  and  an  increase  in  the  connective 
tissue  in  the  affected  areas. 

I  haTe  not  met  with  the  record  of  any  quite  similar  case,  but  an 
^analogous  lesion  has  been  observed  in  a  few  cases  of  general  paralysis 

the  insane.  iuTisible,  however,  in  the  recent  condition.* 

In  07  case  there  was  no  mental  derangement.  The  patient  was  a 
aged  fifty,  and  the  first  symptom  was  general  weakness  of  the 
limba,  acooopanied  with  some  rigidity  and  a  few  left-sided  convulsive 

•  8ss  Qrkff,  «  Arehiv  f.  Pfeycb.,'  xiv,  p.  287 ;  and  Simon,  ib.,  Bd.  U. 
T0&.  n.  86 


ftttaoks,  beginning  in  the  mtuoles  of  the  shoulder.  Then  the  speech 
became  "mumbling"  sjid  aniotelligible ;  coma  set  in,  and  afters 
few  days  of  anconaciousnesa  be  died.     He  had  also  some  cardiu 


Fia.  146.— HilUrj  tclerodi  of  the  bTsIn.  SmsUou,  A.  «f  tha  oortoi,  ■,  tt^ 
laft,  and  0,  of  the  right  lenticalsr  oaeleiu  ftud  clftaitrani.  The  bltck  MM 
leprsuat  the  aiie  and  diatribnUoa  of  the  miQat«  foci  of  iderotii. 

weaknera,  enlargement  of  the  liver  and  spleen,  and  geneial  uu^i^ 
without  albuminuria.  The  duration  of  the  nerrons  sjmptomi  *** 
about  ten  weeks.  No  cause  for  the  disease  could  be  tiaoed,  birt  Im 
had  had  constitutional  STphilis  man/  jrears  befote.* 


ASSOCIATED  PALSY  OP  THE  BITLBAB  NEBTES. 

It  has  been  mentioned  that,  among  the  oianial  nerves,  n  Hj 
recognise  two  special  groups,  subscrring  associated  fnnctioai  U" 
liable  to  associated  disease.  Each  group  is  motor :  one  oompnbndi 
the  nerves  of  the  eyeball  muscles,  the  associated  palsj  of  which  bi 
been  described  at  p.  191 ;  the  other  includes  the  nerves  to  the  coDplei 
series  of  muscles  of  the  upper  part  and  orifice  of  the  respiratoi;  "^ 
alimentary  passages — the  mouth,  fauces,  pharynx,  and  larynx.  IW 
arise  from  tracts  of  grey  matter  in  the  lowest  part  of  the  "mi^ 
brain  "  and  the  junction  of  this  with  the  spinal  cord,  the  "  madsDl 
oblongata,"  or  "bulb."  The  associated  palsy  of  these  "bnlbtf* 
nerves  has  now  to  be  considered.  The  most  common  form  ii  diN  ts 
a  degenerative  process  similar  to  that  which  occurs  in  the  apimlnri- 
But,  as  we  have  already  seen,  a  similar  paralysis  may  result  tt^  ' 
sudden  lesion  in  the  same  part— sudden  or  "apoplectiform "boDisi 
paralysis.     It  is  sometimes  termed  the  "acat«"  form,  but  then  ■> 

■  FalUr  detail*  of  thli  csm  «rill  be  (oasd  b  the  '  Lucet,'  1SS6,  JuWJ  IM 
P.14&. 
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also  a  raze  Tariety  due  to  acute  inflammation  of  tnese  stmctiirea,  for 
which  the  epithet  ''  acute  "  is  needed.  On  account  of  the  general 
resemblance  of  the  symptoms  it  will  be  conyenient  to  mention  the 
symptoms  of  the  acute  and  sudden  forms  in  connection  with  the 
common,  chronic  variety.  As  we  shall  see,  disease  of  the  nerves  maj 
cause  a  like  effect,  and  so  also  (although  by  a  very  different  mechan- 
ism) may  disease  of  the  two  cerebral  hemispheres.  These  forms 
(especially  the  latter),  from  their  superficial  likeness  to  bulbar  disease, 
but  essential  difference  from  it,  have  been  called  '*  pseudo-bulbar 
paralysis." 

The  nerves,  in  the  distribution  of  which  the  symptoms  occur,  are 
the  fibres  of  the  facial  for  the  lower  part  of  the  face,  especially  for  the 
orbicularis  oris,  the  hypoglossal  for  the  tongue,  the  spinal  accessory 
for  the  larynx,  and  probably  also  for  the  palate,  and  the  glosso- 
pharyngeal or  vagus  for  the  pharynx.  It  deserves  note  that  the 
facial  nerve  occupies,  as  it  were,  an  intermediate  position  between 
the  two  nerve-groups  above  mentioned  as  liable  to  associated  disease ; 
it  supplies,  on  the  one  hand,  the  muscle  that  closes  the  eyelids,  and 
on  the  other,  that  which  closes  the  mouth.  But  the  orbicularis 
palpebrarum  does  not  seem  to  be  very  closely  associated  with  the 
eyeball  muscles,  for  it  does  not  suffer  with  them  in  disease  of  their 
nuclei.  Its  functional  association  with  the  eyeball  muscles  is  unim* 
portant ;  it  is  only  a  small  part  of  these  relations,  and  does  not  appa- 
rently include  its  action  in  protecting  the  eyebalL  But  the  orbicularis 
oris  and  the  transverae  muscles  of  the  front  of  the  tongue  have  a 
functional  association  closer,  perhaps,  than  any  other  two  muscles  in 
the  body  equally  distinct.  Neither  can  be  put  in  action  without  the 
other  (see  p.  50,  note).  The  orbicularis  is  always  involved  in  degene- 
rative disease  of  the  hypoglossal  nucleus,  and  escapes  in  disease  of 
the  chief  nucleus  of  the  facial,  as  in  a  case  of  acute  atrophic 
("  infantile  *')  paralysis  in  which  the  face  was  involved  (see  pp.  281 
and  240). 

The  central  connection  of  the  chief  parts  that  are  affected  in  the 
disease  is  well  illustrated  by  the  combination  of  paralysis  of  the 
tongue,  palate,  and  vocal  cord  that  results  from  disease  of  the  nerve- 
roots  on  one  side  of  the  medulla  (p.  307).  In  central  disease  of  the 
medulla  the  paralysis  has  the  same  distribution  as  in  a  lesion  of  the 
nerve-roots,  but  it  is  almost  always  bilateral,  and,  in  addition,  the 
pharynx  is  often,  and  the  lips  are  always,  paralysed.  These  escape  in 
disease  of  the  roots,  because  the  labial  nerve-fibres,  although  they 
seem  to  arise  from  cells  in  the  medulla,  ascend  to  the  lower  part  of 
the  pons,  which  they  leave  by  the  facial  trunk.  The  most  charac- 
teri»tic  and  complete  distribution  is  seen  in  the  cases  of  chronic 
degeneration  in  which  the  nerve-cells  suffer  according  to  their  func- 
tional nature.  The  chief  centres  concerned  lie,  however,  so  near 
together  iu  the  medulla,  that  random  processes,  such  as  softening  or 
hemorrhage,  may  damage  them  on  both  sides,  and  cause  palsy  of  the 
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same  distribution  as  that  whicli  resnlts  from  primary  degenerabotL 
Hence  all  forms  are  included  under  the  ierm  *'  bulbar  paralysis/*  bat 
only  the  chronic  cases  and  the  inflammatorj  form  can  be  regarded  as 
constitating  distinct  maladies. 

Chbonic  Bulbab  Pabaltsis. 

The  chronic  bulbar  paralysis,  the  *^  labio-glosso-pharyngeal  *'  (or 
"laryngeal")  paralysis,  was  first  described  in  1859  by  Du  Mesnil, 
and  systematically  by  Duchenne  in  1860,  while  this,  like  so  many  of 
Daehenne's  investigations,  became  widely  known  chiefly  through  the 
lectures  of  Trousseau.  The  awkwardness  of  the  descriptive  name 
given  by  bim,  led  Wachsmuth,  in  1864,  to  propose  to  call  the  disease 
"progressive  bulbar  paralysis,"  a  designation  that  has  come  into 
general  use.  The  dependence  of  the  symptoms  on  degeneration  of 
the  nuclei  of  the  medulla  was  established  especially  by  the  labours  of 
Charcot's  pupils  and  of  Leyden. 

Cattsss. — The  disease  occurs  chiefly  in  the  second  half  of  life, 
although  it  is  sometimes  met  with  in  middle  life,  and  in  a  few 
anomalous  instances  has  developed  in  childhood,  at  seven,  eight, 
and  ten,  and  occasionally  in  several  children  of  the  same  family.* 
But  most  of  the  sufferers  have  been  between  fifty  and  seventy 
when  the  disease  commenced.  Males  are  rather  more  liable  than 
females.  Direct  inheritance  is  practically  limited  to  rare  cases  in 
which  the  affection  forms  part  of  progressive  muscular  atrophy ,t 
but  indirect  inheritance,  shown  bv  other  related  neuroses,  may 
often  be  traced.  Moreover,  a  strange  family  disposition  has  been 
observed  in  cases  occurring  in  early  life.  It  does  not  seem  to  be  a 
consequence  of  syphilis.  Immediate  causes  can  be  traced  in  only  a 
minority  of  the  cases;  tbe  most  frequent  are  mental  depression 
and  anxiety  (sometimes  combined  with  physical  exhaustion,  as  in 
nursing  a  relation  through  a  grave  and  fatal  illness),  exposure  to  cold, 
debilitating  influences,  such  as  insufficient  food,  and  injury,  such  as  a 
blow  upon  tbe  back  of  the  neck.  Over-use  of  the  muscles  has  been 
supposed  to  be  a  rare  cause ;  the  symptoms  developed  rapidly  in  a 
man  after  playing  on  the  clarionet  for  two  whole  nights,  but  the  patient 
at  the  same  time  had  been  exposed  to  cold  (Stein).  In  a  consider- 
able proportion  of  the  cases,  no  cause,  immediate  or  remote,  can  be 
traced.  It  is  not  unlikely  that  many  of  these  will  ultimately  be 
found  to  depend  on  some  toxsemio  influence.  I  have  known  the 
characteristic  form  to  follow  lead-poisoning  in  advanced  life,  and 

*  At  teTen  and  eight,  two  sisters  and  a  brother,  the  offspring  of  intemperate  eoaiins^ 
Hotj,  *Gas.des  H6p.,'  1889;  at  eight.  Remake  *  Berl.  Qes.  de  Psych..'  1890;  at  eleven, 
Hoflfhiann, '  Cent  f .  Nenrenkr.,'  1889 ;  at  twelve,  Blumenthal,  *  Inaug.  Diss.,'  Dorpaty 
1884.    Many  supposed  cases  in  early  or  middle  life  hare  been  doe  to  tomonn. 

t  As  ia  three  eases  in  one  &mily  described  by  Bernhardt,  an  instance  obsarved  bj 
B«ig«r,  aad  one  in  old  age  (mother  and  danghter)  by  mys^. 
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alto  partial  bulbar  paralysis  to  be  associated  with  partial  nuclear 
ophthalmoplegia  in  early  adult  life  as  a  late  sequel  to  diphtheria.* 

The  relation  to  progressive  muscular  atrophy  has  been  already 
nentioned.  The  bulbar  disease  is  indeed  part  of  the  spinal  affection, 
the  grey  matter  of  the  medulla  undergoing  the  same  degenerative 
change  as  that  of  the  spinal  cord.  Lastly,  a  hmited  acute  nuclear 
mnflammation  may  be  followed  by  slow  degenerative  exteusion^f 

SniFTOXB. — The  distribution  of  the  symptoms,  indicated  by  the 
xiaaie  given  to  the  disease  by  Duchenne,  has  been  already  mentioned. 
^Fhe  lips,  tongue,  throat,  and  often  the  larynx,  are  paralysed  on  both 
sides.     The  symptoms  are,  so  to  speak,  grouped  about  the  tongue  as 
^  obotre,  and  it  is  in  this  organ  that  the  earliest  weakness  is  usually 
nuuiifested.     In  a  few  cases  the  distinct  paralytic  symptoms  have 
l>eeii  preceded  by  some  discomfort  or  pain  at  the  back  of  the  head. 
^The  onstft  of  definite  symptoms  is  gradual ;  the  cases  in  which  there 
is  a  sudden  or  even  acute  onset  are  not  examples  of  this  form.    The 
first  symptom  is  generally  a  trifling  indistinctness  of  speech,  due  to 
imperfect  articulation  of  those  sounds  in  which  the  tongue  is  chiefly 
eonoemed,  the  lingual  consonants  I,  r,  n,  and  t,  and  afterwards  «.     The 
commencing  change  in  articulation  is  noticed  only  when  the  parts  are 
fatigued  by  use,  and  the  patient  may  be  conscious  that  fatigue  is 
poduoed   with    undue    readiness.      The  early   difficulty   in   articu- 
lation is  often  ascribed  to  some  dental  imi>erfection,  or  to  dentists* 
piooedures    undertaken  to  lessen    the    imporfertion.      The  tongue 
it  first   can  still  be  protruded,  although  sometimes  not  so  far  as 
Bormal,  and  there  may  be   a  difficulty  in  bringing  its  tip  firmly 
aipunst  the  roof  of  the  mouth  for  the  articulation  of  the  linguo-pala- 
tiim  consonants,  as  t  and  d,  while  the  continuous  sibilant  •  can  be 
perfectly  articulated.    The  lips  become  weak  with  or  soon  after  the 
tongue,  and  some  difficulty  in  swallowing  is  often  added  ;  the  latter 
may,  indeed,  be  the  earliest  symptom,  or  it  may  only  come  on  after  arti- 
culatioo  has  become  much  impaired.     In  consequence  of  the  weakness 
of  the  lips  the  power  of  whistling  is  lust,  and   there  develops  a 
4ificulty  in  the  pronunciation  of  the  sounds  in  which  the  lips  are 
chi«fly  concerned,  o.  «» p,  b,  and  m.     The  lips  are  not  brought  together 
so  perfectly,  or  separated  so  promptly,  as  is  necessary  for  the  pro- 
Buneiation  of  the  labial  explosives,  and  hence  6  and  p  become  m  and  v. 
The  power  habitually  exerted  is  generally  less  than  the  patient  can 
exrrt  if  he  tries.    A  word  can  often  be  articulated  perfectly  by  a  de- 
effort  when  the  habitual  articulation  is  very  imperfect.     The 


•  la  •  CMS  described  by  Studthagen,  diphtheria  at  four  was  followed  l>y  ths 
^mmum  psfalytU  of  the  p^te^  and  this  hy  wider  eyuiptoint  of  bulbar  palny.  Whea 
tW  Hiti«at  eame  under  obeervation,  tome  years  later,  tht-re  still  was  paralyitiK  of  the 
Ipi  aad  paUttb  aceompanied  by  weaknese  and  contracture  in  the  limbe  (*  Anhiv  f. 
ttefarbeilW  Bd.  t). 

t  ftabiholdl.  *  Areh.  f.  kUa.  MtdV  1889. 
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difScultj  in  speech  is  soon  increased  by  the  weakness  of  the  palate, 
which  ceases  to  shut  off  the  nasal  cavity.  Swallowing  gradually 
becouies  difficult ;  the  weakening  of  the  tongue  impairs  the  first  part 
of  the  act  of  deglutition,  that  in  which  the  food  is  rolled  back  into 
the  pharynx  by  the  application  of  the  tongue  to  the  roof  of  the  mouth  ; 
the  paralysis  of  the  palate  permits  the  regurgitation  of  liquids  into 
the  nose,  and  the  weakening  of  the  pharyngeal  muscles  further 
interferes  with  the  movement  of  the  food. 

As  the  paralysis  increases,  closure  of  the  month  becomes  impossible, 
the  lower  lip  droops,  and  the  muscles  of  the  ohin  often  become  feeble. 
The  elevator  of  the  upper  lip  and  zygomatics  either  escape,  or  are  so 
much  less  affected  than  their  labial  opponents,  that  the  zygomatic 
muscles  undergo  contracture,  and  a  very  pronounced  naso-labial 
furrow  becomes  a  characteristic  feature  of  the  disease.  Saliva  dribbles 
out  of  the  open  mouth,  and  the  patient  has  to  keep  a  handkerchief 
constantly  in  his  hand.*  The  tongue  can  no  longer  be  protruded ; 
only  the  tip  can  be  projected  over  the  lower  teeth.  Mastication  is 
difficult,  because  the  tongue  can  no  longer  guide  and  keep  the  food 
between  the  teeth.  The  palate  may  hang  motionless,  or  it  may  still 
be  raised  a  little  by  the  will.  Articulate  speech  at  last  becomes  im- 
possible, and  the  only  expression  remaining  to  the  patient  is  laryngeal 
phonation,  slightly  modulated,  and  broken  into  the  rhythm  of  form- 
less syllables,  the  meaning  of  which  can  be  hardly  more  than 
guessed  at.  Swallowing  becomes  more  and  more  difficult.  Semi-solids 
are  usually  swallowed  better  than  liquids,  because  there  is  less  risk 
of  their  escape  into  the  nose  or  larynx,  and  better  than  solids,  particles 
of  which  are  more  apt  to  enter  the  larynx  from  the  increasing  weak- 
ness of  the  epiglottidean  muscles,  which  fail  to  reflect  the  epiglottis 
during  the  act  of  deglutition.  The  muscles  of  the  vocal  cords  gene- 
rally suffer  now,  if  not  before ;  the  voice  is  low-pitched  from  the  de- 
fective approximation  of  the  cords,  and  the  cough  is  imperfect  from 
the  feebleness  of  closure.  At  first  the  glottis  may  be  closed  only  in 
one  of  several  attempts  to  cough.  The  laryngeal  palsy  rarely  becomes 
comfih  te,  and  it  is  still  rarer  for  the  power  of  abduction  to  be  specially 
lost,  common  as  abductor  palsy  is  in  some  other  forms  of  central  de- 
generation. I  have,  however,  seen  abduction  completely  lost  on  one 
side  when  it  was  preserved  on  the  other.  Thus  in  some  cases  the 
pharynx  suffers,  in  others  the  larynx,  but  both  are  usually  involved 
in  the  later  stage.  The  difference  seems  to  correspond  to  a  difference 
in  the  localisation  of  the  affection,  according  to  the  functional  relation 
of  the  parts ;  in  some  cases  those  for  articulation  and  in  others  those 
for  deglutition  being  apparently  primarily  involved*     Since  all  the 

*  It  18  often  thought  that  there  is  an  increase  in  the  secretion  of  saliva,  and 
**  salivation  "  is  said  to  exist,  but  it  is  doubtful  whether  tlie  smonnt  is  larger  than 
the  normal.  A  pnthnlogical  increase  has  been  asserted  very  strongly  by  some 
authors ;  Schulz  supposed  that,  iu  one  ca»e  under  his  care^  the  secretion  was  in- 
creased to  six  times  the  normal  quantity. 
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8  concerned  and  the  stracturet  related  to  them  are  in  great 
le  same  in  the  two  sets  of  cases,  there  is  considerable  general 
K>ndenoe  in  the  symptoms  and  lesion. 

re  is  no  loss  of  sensibility  in  any  of  the  affected  parts,  and  taste 
ipaired,  but  the  reflex  action  in  the  throat,  so  actire  in  health, 
tely  fails  from  the  motor  changes.  The  palate  or  fauces,  and 
le  larynx,  can  be  touched  or  tickled  without  exciting  the  spasm 
I  normally  produced.  Sometimes  this  loss  of  reflex  action 
es  the  other  symptoms  of  the  disease  (Krisbaber).  It  increases 
uch  the  risk  of  the  entrance  of  food  into  the  larynx.  But  reflex 
is  not  invariably  lost;  Erb  twice  found  it  preserved  in  the 
and  pharynx  to  a  late  stage  of  the  disease, 
rations  of  nutrition  are  chiefly  visible  in  the  tongue,  and  its 
.on  varies  much  in  different  cases.  In  some  the  organ  is  large 
"oad  throughout,  although  soft  and  flabby  to  the  touch.  In 
cases  it  is  conspicuously  wasted,  and  the  surface  is  deeply 
ed  and  wrinkled  from  tiie  loss 
muscular  substance  (Fig.  146). 
le  cases  the  lips  retain  their 
I  mse ;  in  others  they  are  con- 
isly  thin.  Electric  irritability 
>m  much  changed ;  the  muscles, 
rheu  greatly  wasted,  may  still 
to  faradism  with  readiness. 
,  in  rapid  cases,  there  is  loss 
die  and  preservation  of  voltaic 
ilily,  and  Erb  has  observed  the  Pio.  I4e.— Wasting  of  the  tongM^ 
led  and  altered  reaction  to  vol-  •"**  maximum  protnwion,  in  a  case 
•        XV     f       J*  *A   VI 'x    •  of  chronic  bu I Iwr  psralyvis. 

when  the  faradic  excitability  is  r—   ^ 

!,  of  the  mixed  (or  '* middle")  form  of  reaction  (see  vol.  i,  p. 
Symptoms  of  motor  irritation,  such  as  convulsion  or  spasm, 
sent,  but  choreiform  twitchings  may  occur  on  an  attempt  to 
chiefly  due  apparently  to  the  influence  of  emotion. 
I  there  a{»(»ear  to  be  two  forms,  one  with  wasting  and  loss  of 
flex  action,  the  other  with  no  wasting  and  sometimes  with 
t  evidence  of  excess  of  muscle  reflex  action,  at  least  so  far  as 
iscles  of  mastication  are  concerned.  The  occurrence  of  the 
form  cannot  be  doubted  even  when  allowance  is  made  for 
icealment  of  atrophy  by  fat.  It  is  apparently  analogous  to  the 
paralysis  met  with  in  the  limbs.  Not  only  may  the  "  jaw- jerk  " 
vaaod  in  this  form,  but  I  have  once  seen  a  distinct  clonus  in  the 
•  of  mastication,  obtained  by  depressing  the  jaw. 
intellectual  faculties,  as  a  rule,  are  unimpaired.  The  only 
ion  that  is  common  is  a  curious  emotional  mobility ;  laughter 
a  axe  evoked  by  trifling  causes,  and  the  immobile  face  and  un- 
ited tone  may  render  the  laughter  strangely  grotesque.  But 
Jiappy  sufferer  is  painfully  conscious  of  his  state;  and  his 
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distress  is  increased  bj  the  inability  to  express  it,  except  bj  the 
laryngeal  gestures  to  which  speech  is  reduced.  His  consciousness  of 
inability  often  renders  him  indisposed  to  make  even  an  attempt  to 
express  himself. 

Progressiye  bulbar  paralysis,  as  already  mentioned,  is  often  associated 
with  progressiye  muscular  atrophy  in  the  limbs  and  trunk,  accom- 
panied, it  may  be,  with  the  symptoms  of  lateral  sclerosis  of  the  oord. 
Either  the  bulbar  or  spinal  symptoms  may  lead  the  way,  and  dominate 
the  aspect  of  the  case.  Towards  the  close  of  a  general  progressive 
atrophy  the  mouth  and  throat  muscles  may  suffer,  or  when  these  are 
firs':  and  considerably  affected,  wasting  may  show  itself  in  the  muscles 
of  the  limbs.  Less  commonly,  bulbar  paralysis  is  associated  with 
spastic  paralysis  of  the  limbs  and  slight  wasting ;  lateral  sclerosis  is 
then  found  after  death,  with  only  slight  changes  in  the  anterior  horns. 

Even  in  cases  not  accompanied  by  general  atrophy,  the  paralysis  may 
spread  bejond  the  muscles  of  the  lips,  tongue,  and  throat.  The  rare 
implication  of  the  muscles  of  the  upper  part  of  the  face  and  of  the 
eyeballs  has  been  mentioned.*  Excessive  frequency  of  the  pulse  (150 
— 160)  is  sometimes  observed  towards  the  close,  and  attacks  of  dys- 
pnoea have  been  met  with  from  the  extension  of  the  degeneration  to 
the  respiratory  centre,  which  also,  towards  the  close,  seems  to  produce 
Gsderaa  of  the  lungs,  and  to  facilitate  the  low  pneumonia  produced  by 
the  entrance  of  particles  of  food.  It  is  noteworthy  that  glycosuria 
seems  never  to  result  from  the  degenerative  changes  beneath  the  floor 
of  the  fourth  ventricle  that  constitute  this  disease.  This  may  be 
another  instance  of  the  way  in  which  functional  relation  determines 
the  distribution  of  the  morbid  process.  Occasionally  the  muscles  of 
mastication  become  weak,  and  the  pterygoids,  which  move  the  jaw 
laterally,  are  said  to  suffer  first,  and  often  only  (Duchenne).  Optio 
nerve  atrophy  has  been  noted  in  very  rare  cases.f 

Among  the  indirect  effects  of  the  disease  are  the  weakness  and 
emaciation  that  result  from  the  imperfect  supply  of  nourishment  con- 
sequent on  the  difficulty  of  swallowing,  and  the  bronchitis  that  is  apt 
to  be  set  up  by  the  passage  of  particles  of  food  into  the  air-passages. 

The  Course  of  the  disease  is  progressive,  although  not  uniformly 
so.  From  time  to  time  its  progress  is  retarded,  and  it  may  seem 
for  weeks,  or  even  for  months  (seldom  for  a  year  or  so),  to  be  at 
a  standstill.  The  hopes  thus  excited  are  usually  baseless,  for  the 
disease  again  increases,  often  at  a  more  rapid  rate.  An  intercurrent 
malady,  which  lessens  the  patient's  strength,  accelerates  the  progress 
of  the  disease.  But  the  cases  which  occur  in  the  first  half  of  life 
occasionally  become  arrested  before  reaching  an  extreme  and  danger- 
ous degree,  and  the  duration  of  this  later  stage  may  be  indefinite. 

The  Causes  \>f  Death  are  gradual  weakness  from  inanition ;  broncho- 

*  Attention  bu  Utety  been  especially  directed  to  it  by  Quinon  and  FarmenUsTp 
Nouv.  Icon,  de  la  Salpet./  1890  and  1891. 
t  Bitobie,  *  Glasgow  Med.  Journ.,' 1888;  Robin  i  Oalezowski  (quoted  bj  Ritchie), 
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pneumonia,  from  the  entrance  of  food  into  the  air- passages ;  failure 
of  respiratory  power  from  associated  atrophy  of  the  muscles  of  the 
trunk,  or  the  effects  on  lungs  and  heart  from  the  extension  of  the 
degeneration  to  the  pneumogastric  centres. 

Patholoot.— In  the  affected  muscles  there  are  changes  similar  to 
those  seen  in  progressive  muscular  atrophy  of  the  limbs.  The  fibres 
may  present  eztensiye  granular  and  fatty  degeneration,  or  may  be 
simply  narrowed.  Usually  some  fibres  are  much  affected,  and  others 
but  little,  so  that  empty  sarcolemma  sheaths  and  normally  striated 
fibres  may  lie  side  by  side.  There  is  an  increase  of  the  nuclei  of  the 
sheaths  and  of  the  interstitial  tissue,  and  the  latter  may  present  an 
abnormal  accumulation  of  fat.  Masses  of  reddish  pigment,  the  pro- 
duct of  the  degeneration  of  the  fibres,  lie  between  them.  The  nerve- 
endings  in  the  muscle  are  also  degenerateci.  The  motor  nerve-trunks 
are  grey  and  soft,  and  the  microscope  shows  degeneration  of  the  nerve- 
fibres  and  increase  of  the  interstitial  tissue. 

The  medulla  oblongata  itself  generally  appears  normal  to  the  naked 
eye ;  rarely  there  is  slight  diminution  in  bulk.  The  important  morbid 
appearances  are  revealed  only  by  microscopical  examination.  There 
may  be  distinct  atrophy  of  the  fibres  of  the  hypoglossal  and  other 
neires  within  the  medulla.  In  the  motor  nuclei,  changes  are  found 
similar  to  those  presented  by  the  grey  matter  of  the  cord  in  progres- 
Mve  muscular  atrophy.  There  is  waiting  of  the  nerve-cells,  many 
of  which  lose  their  processes  and  shrink.  The  interstitial  tissue  is 
altered  in  various  degree,  and  contains  granule-corpuscles  and  other 
products  of  the  degeneration  of  the  nerve-elements  in  early  cases ;  in 
•ome  instances  there  is  a  conspicuous  increase  in  the  connective- 
tissue  elements ;  the  vessels  may  be  increased  in  number  and  their 
wralls  thickened.  But  cases  vary  remarkably  in  this  resf^ect:  in 
•ome,  only  a  wasting  of  the  nerve-cells  can  be  discerned;  while  in 
others  the  aspect  is  that  of  an  actual  interstitial  inflammation,  even 
involving  minute  extravasations  in  the  early  stage,*  and  yet  limited 
to  the  motor  nuclei.  The  variations  suggest  that  there  are  parenchy- 
luatous  and  interbtitial  fornis.f  This  difference  may  explain  some 
facta  of  limitation  or  irregularity  of  the  symptoms. 

Degeneration  is  often  iound  in  the  anU'rior  pyramids,  just  as  the 
pyraiiiidal  tracts  are  commonly  degenerated  in  the  corres|H>nding 
affection  of  the  anterior  cornua  of  the  spinal  cord,  which  so  often  oo- 
exiata  with  the  bulbar  degeneration.  In  such  combined  cases  the 
sclerosis  of  the  pyramidal  fibres  may  be  traced  throu^'h  the  pons  and 
tarebral  peduncles  When,  as  is  commonly  the  case,  there  is  mus- 
sular  atrophy  elsewhere,  the  spinal  cord  presents  correal >onding 
alterations  in  the  grey  and  white  substance.  It  is  prol»able  that,  in 
of  bulbar  paralysis,  the  disease  is  confined  to  the  pyramidal 

•  EiMnlohr.  •  Arch.  f.  Pivch.,'  1870,  p.  84. 
t  Compsrs  '*  Acat«  Puho-myelitis,'*  vul.  i. 
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fibres,  as  in  cases  of  lateral  sclerosis  of  the  spinal  oord  causing  spastic 
paralysis. 

The  degeneration  in  the  bulbar  nuclei  is  constant  and  most  consider- 
able in  the  hypoglossal  nucleus,  next  in  the  adjacent  part  of  the  nucleus 
of  the  spinal  accessory  nerve,  and  it  is  usually  found  in  less  degree 
in  the  uuclei  of  the  vagus,  seldom  in  the  nucleus  ambiguus  or  glosso* 
pharyngeal,  or  in  the  motor  nucleus  of  the  fifth  nerve,  or  in  the 
chief  facial  nucleus  (fig.  86,  p.  48).  The  collections  of  small  cells  in 
front  of  and  behind  the  hypoglossal  nucleus*  usually  escape.  De- 
generation of  some  of  the  fibres  of  the  raphe  has  been  occasionally 
noted  at  the  level  of  the  hypoglossal  nucleus.  Considerable  degene- 
ration has  been  found  in  the  fibres  of  the  *'  loop  "  of  the  facial  nerve, 
even  when  the  cells  of  the  chief  facial  nucleus  were  but  little  affected 
— a  mysterious  fact.  The  posterior  longitudinal  fibres  may  be  normal 
or  paitly  degeneratedf  (in  proportion,  it  is  said,  to  the  affection  of  the 
hypoglossal  nucleus)  ;  especially  the  longitudinal  fibres  suffer  in  the 
inner  part  of  the  reticular  formation  which  are  supposed  to  oontinue 
the  anterior  ground  fibres  of  the  cord.  The  degeneration  is  always 
bilateraL 

The  grouping  of  the  symptoms  according  to  function  makes  it 
practically  certain  that  the  incidence  of  the  lesion  is  determined 
by  function,  that  it  begins,  as  a  rule,  in  the  nerve-elements,  and 
follows  their  functional  relations  in  its  extension.  The  exact  degene- 
ration on  which  the  paralysis  of  the  orbicularis  depends  is  the  most 
obscure  point.  Lockhart  Clarke  believed  that  the  small  cells  above 
the  hypoglossal  were  connected  with  the  facial  nerve,  and  that  it  was 
their  disease  that  causes  the  paralysis  of  the  lips.  Later  researches 
have  failed  to  confirm  this,  but  it  is  highly  probable  that  the  orbicu- 
lar fibres  do  descend  to  the  neighbourhood  of  the  hypoglossal  nucleus, 
and  may  even  arise  from  its  cells  (see  p.  50) ;  although  it  is  impos* 
sible  to  trace  them  among  the  many  horizontal  fibres  of  the  reti> 
cular  formation,  in  which  they  probably  pass  downwards,  perhaps 
reaching  it  by  the  raphe ;  into  this  many  fibres  of  the  facial  neive 
may  readily  be  traced  at  the  upper  part  of  the  '*  loop."^  The  fibres 
of  the  anterior  pyramids  and  pyramidal  tracts  in  the  pons  and  crura 
have  been  found  degenerated,  chiefly  in  the  cases  in  which  there  has 
also  been  atrophy  or  palsy  of  the  limbs ;  the  degeneration  of  the 
pyramids  is  then  the  rule  (see  vol.  i,  p.  490). 

The  probability  has  been  already  mentioned  that,  as  Duchenne 
originally  maintained,  there  are  two  varieties,  the  atrophic  and  the 
paralytic ;  and  that,  as  already  mentioned,  in  some  of  the  cases  without 
obvious  wasting,  the  primary  disease  is  not  in  the  motor  cells,  but 
in  the  fibres  that  connect  these  with  the  cerebral  hemispheres,  or  ia 

•  The  former  ii  often  termed  "  Roller's  nucleus." 
f  See  Moratoff,  •  Cent.  f.  Nervenk.,'  1891,  p.  614. 

X  The  tongue  and  lipe  have  been  paralysed  together  and  alone  on  one  side,  with 
the  raaction  of  degeneration  (Qrngia  and  MatteHcw,  «  Arch.  ItaL  MaL  Kenr.,  1887)« 
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the  lower  extremities  of  these  fibres  within  the  nuclei.  We  have  seen 
that  the  pyramidal  fibres  may  be  degenerated,  and  these  fibres  are 
homologoas  with  those  that  coDstitute  the  upward  path  from  the 
nuclei  to  the  cortex.  In  cases  in  which  these  fibres,  and  not  the 
nuclei,  are  diseased,  there  should  be  no  loss  of  reflex  action,  and  we 
have  seen  that,  in  some  cases,  the  reflex  action  is  preserved.  More- 
OTer,  in  some  of  these  cases  there  is  marked  excess  of  myotatic  irri- 
tability in  the  muscles  of  mastication,  even,  as  we  have  also  seen,  so 
great  as  to  peimit  a  jaw-clonus  to  be  obtained — distinct  evidence  of 
the  degeneration  of  the  fibres  of  the  upper  segment  of  the  motor 
tract  for  these  muscles  (see  vol.  i,  p.  201).  The  other  parts  specially 
paralysed  do  not  permit  this  muscle  reflex  action  to  be  tested.  Thus 
these  cases  will  constitute  the  bulbar  homologue  of  primary  lateral 
sclerosis  of  the  cord. 

Atrophic  bulbar  paralysis  must  be  regarded  as  an  affection  prac« 
lieally  identical  with  the  progressive  muscular  atrophy  that  is  so 
often  associated  with  it.  The  difference  between  them  depends  only 
on  the  seat  of  the  morbid  process,  and  not  at  all  on  its  nature.*  The 
disease  it  a  degeneration  of  the  lower  segment  of  the  motor  path  for 
the  muscles  affected,  and  in  some  cases  it  may  be  a  degeneration  of 
the  whole  path,  upper  and  lower  8f  gments,  or  of  the  upper  segment 
alone,  when  there  is  no  wasting.  Although  an  affection  of  the  cortical 
cells  has  not  yet  been  found,  it  is  highly  probable,  from  the  analogy 
of  progressive  muscular  atrophy.  In  other  cases,  again,  there  may  be 
a  combination  of  the  two  conditions  analogous  to  those  in  which 
atonic  atrophy  in  the  hands  is  associated  with  tonic  palsy  in  the 
upper  arms  (see  voL  i,  p.  480). 

The  relation  of  the  degenerative  changes  to  the  function  of  the 
affected  cells,  so  conspicuous  in  the  distribution  of  the  symptoms, 
merely,  of  course,  means  that  a  certain  common  function  is  associated 
with  a  common  special  susceptibility,  on  the  part  of  the  cells,  to  suffer 
from  a  defect  in  nutrition,  which  is  progressive  in  character,  and 
tends  to  increase  to  destructive  degeneration.  It  is  essentially  a 
defective  vitality,  and,  as  such,  is  associated  with  an  exuberance  of 
growth  in  the  interstitial  elements,  analogous  to  that  which  is  seen 
in  the  elements  surrounding  a  degenerating  nerve-fibre.  The  real 
pathology  of  the  disease  is  the  cause  which  induces  the  nutritional 
changes,  and  of  that  we  know  almost  nothing.  The  possible  influence 
of  toxic  conditions  should  always  be  remembered. 

Diagnosis. — The  distribution  of  the  palsy,  its  bilatenil  character, 
its  griduul  onset  and  progressive  course,  separate  the  disease  with 
sufficient  sharpness  fn>m  most  other  maladies.  The  slow  onset  dis- 
tinguishes it  from  acute  lesions  of  the  medulla,  which  may  cause 
the  Bjmptoms  of  similar  character  and  distribution  desoril^ed  in  the 

*  Th«  «tentUU  identitjr  of  the  two  diseucs  wtut  first  urged  by  Kussumul  (Volk- 
n's'CUn.  Lect,'  No.  54, 1873). 
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next  section.  The  chief  difficulty  it  pieeented  by  organic  diseaaei 
of  the  medulla,  which  may  also  cause  *'  bulbar  palsy  "  of  slow  onset. 
The  most  frequent  of  these  is  a  tumour  in  or  outside  the  medulla,  or  a 
narrowing  of  the  foramen  magnum  by  thickening  of  the  bone  or 
enlargement  of  the  odontoid  process,  damaging  the  bulb  by  invasion 
or  compression,  or  compressing  the  nerve-roots ;  but  the  symptoms 
thus  produced  seldom  present  the  perfect  bilateral  symmetry  that 
characterises  the  degenerative  affection.  One  side  is  affected  first  or 
most,  the  difficulty  of  swallowing  preponderates  over  the  other  sym- 
ptoms, and  the  lips  usually  escape  altogether.  Moreover,  headache  it 
usual,  and  convulsions  are  occasionally  met  with. 

Tumours  within  the  medulla  sometimes  give  rise  to  greater  diffi- 
culty, but  the  cases  in  which  a  growth  acts  on  both  sides  in  such  an 
equal  manner  as  to  cause  perfectly  symmetrical  symptoms  are  exces* 
sively  rare,  and  there  are  Ubually  other  indications  to  help  the  dia- 
gnosis,— either  there  are  other  indications  of  a  tumour,  or  the 
patient  is  so  young  as  to  render  the  degenerative  disease  highly 
improbable.  Insular  sclerosis,  involving  the  medulla,  is  seldom  so 
symmetrical  as  to  give  rise  to  real  difficulty,  and  there  are  always  indi- 
cations, in  other  parts,  of  the  morbid  process. 

Chronic  lesioDS  in  both  cerebral  hemispheres  may  cause  symptoms 
resembling  those  of  bulbar  palsy,  coustituting  a  chronic  form  of 
'' pscudo-bulbar  paralysis."  Although  such  an  effect  is  far  more 
nirely  produced  by  chronic  than  by  acute  lesions,  it  has  been  caused  by 
symmetrical  sclerosis  of  the  two  hemispheres  ;  *  the  chief  distinctionB 
are  afforded  by  the  development  of  symptoms  first  on  one  side  and 
then  on  the  other — the  affection  of  the  hmbs,  as  well  as  the  face,  in 
distinct  double  hemiplegia, — and  by  other  symptoms  indicative  of  the 
nature  of  the  morbid  process.  Beflex  action  is  preserved  in  the 
parts  paralysed,  and  these  are  never  wasted,  but  alone  these  points 
are  not  sufficient  for  the  diagnosis,  although  they  may  be  allowed 
weight  in  support  of  other  indications. 

Pboonoszb. — In  every  case  of  gradual  onset  the  prognosis  is  most 
grave.  The  affection  is  so  progressive  in  its  tendency,  and  the  parts 
affected  are  so  important  for  life,  that  the  disease  almost  invariably 
leads  to  death.  This  is  especially  true  of  the  senile  form,  and  of  that 
which  supervenes  on  spinal  muscular  atrophy.  When  the  affection 
begins  in  middle  life,  arrest  may  be  regarded  as  a  possible  event,  and 
it  is  not  improbable  in  the  rare  cases  that  come  on  in  late  childhood, 
or  follow  some  disease  that  has  nerve-degeneration  for  its  occasional 
sequel.  The  possible  cause,  as  well  as  the  obvious  course^  most^ 
therefore,  be  considered  in  the  prognosis. 

Treatment. — Although  experience  shows  that  we  can  scarcely 
expect,  in  any  case,  that  our  treatment  will  have  an  appreciable  influ* 

•  JoUy,  •  Arch.  t.  Psych.,'  iii,  1872. 
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ence  on  the  disease,  we  may  striTe  at  least  to  retard  its  progress,  and 
employ  such  measures  as,  from  their  action  on  the  nervous  system,  are 
most  likely  to  produce  this  effect.  It  is  probable  that  cases  will  ooca- 
sionally  be  met  with  in  which  the  morbid  tendency  is  less  strong  than 
it  usually  is,  and  in  which  treatment  may  have  some  influence.  Ner- 
Tine  tonics,  quinine,  strychnine,  arsenic,  phosphorus,  or  nitrate  of 
silver  may  be  given,  or  hypodermic  injections  of  strychnia  (^  gr.) 
may  be  administered,  as  recommended  for  progressive  muscular 
atrophy  (vol.  i,  p.  497).  The  latter  is  especially  indicated  in  the 
non- senile  forms.  In  advanced  cases  I  have  known  transient  im- 
provement to  follow  the  injection  of  strychnia  combined  with  minute 
stimulant  doses  of  morphia  (^ — ^  gr.).  The  power  of  swallowing 
has  been  increased  by  this  treatment,  but  unfortunately  the  effect  has 
not  been  permanent.  To  lessen  the  flow  of  saliva,  belladonna  or 
atropine  has  been  given,  but  seldom  with  effect. 

Electricity  has  been  extensively  used.  With  the  view  of  influence 
ing  the  morbid  process  in  the  medulla,  the  voltaic  current  has  been 
passed  from  one  mastoid  process  to  the  other.  In  order  to  maintain 
the  nutrition  of  the  muscles,  eitber  faradism  or  voltaism  may  be  enu 
ployed,  for  they  respond  to  either  in  the  majority  of  cases.  It  may 
be  applied  to  tiie  tongue,  lips,  or  pharynx ;  to  the  last  by  placing 
the  positive  pole  at  the  back  of  the  neck,  and  moving  the  other  along 
the  side  of  the  throat.  Electrisation  of  the  sympathetic  has  also 
been  used  as  a  method  of  treatment,  but  is  probably  a«  destitute  of 
rational  foundation  as  it  certainly  is  of  practical  effect.  Indeed,  the 
result  of  all  electrical  treatment  is  most  unsatisfactory.  For  an 
hoar  or  two  after  each  application  there  may  be  a  little  more  power, 
but  the  effect  does  not  last.  I  have  never  observed  distinct  evidence 
that  electricity  bad  the  slightest  influence  on  the  course  of  the  disease 
in  any  one  of  many  cases  in  which  I  have  seen  it  used. 

In  all  cases  the  feeding  of  the  patient  demands  much  care.  Semi- 
solid pulpy  food  can  usually  be  swallowed  better  than  liquids  or  solids. 
When  deglutition  is  impossible  without  constant  risk  of  the  entrance 
of  particles  of  food  into  the  air-passages,  and  of  prostrating  and  dis- 
tressing paroxysms  of  choking,  liquid  food  may  be  given  by  an  osso- 
phageal  tube,  or  by  means  of  a  catheter  or  soft  india-rubber  tube 
passed  through  the  nose  into  the  upper  part  of  the  oesophagus.  The 
food  may  be  slowly  poured  into  the  tube  through  a  small  funnel, 
the  patient's  head  being  bent  back.  The  only  alternatives  are  the 
injection  of  food  by  the  stomach-pump,  or  the  less  effectual  method 
of  rectal  feeding  with  peptonised  food.  The  larynx  has  been  opened 
when  the  attacks  of  threatened  suffocation  were  frequent  and  severe 

Ohranie  Bidbar  Paralyns  without  Anatomieal  Change$,  anomalous 
and  mysterious,  has  been  occasionally  met  with.  The  cases  have  con- 
formed, in  general  features  and  course,  to  the  common  degeneratire 
Tariety,  but  have  deviated  from  this  in  some  minor  point.     Palsy  of 
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lipB,  maasetersv  and  pharjnx  was  attended,  in  one  ca8e»*  with  only 
Blight  weakness  of  the  tongue,  but  with  an  amount  of  paralysis  of 
the  intercostals  that  caused  fatal  dyspnoea.  No  changes  oould  be 
diseoTered  in  the  nerre-nuclei,  and  the  hypothesis  of  chronic  peri* 
pheral  neuritis  naturally  presents  itself  to  the  mind,  but  this  was 
excluded  by  Oppenheimf  in  a  case  in  which  the  larynx,  pbarynx,  and 
tongue  were  paralysed.  Degenerative  changes  in  the  lower  part  of 
the  cerebro-nuclear  fibres  may  have  escaped  detection.^  MoreoTer» 
function  may  be  abolished  by  changes  in  the  nutrition  of  ibe  neire- 
oells»  that  leave  their  aspect  unaltered. 

SuDDBN  (ApoPLSonroBM)  BxJLBAB  Pabaltsii. 

It  has  been  already  mentioned  that  yarious  acute  lesions  of  the 
medulla  cause  symptoms  in  the  region  of  the  nerres  implicated  in 
the  degeneratiTe  form,  and  that  these  lesions  generally  differ  from 
the  latter  in  the  less  regular  grouping  of  the  symptoms  produced. 
Occasionally  a  sudden  lesion  causes  symptoms  that  are  perfectly  sym- 
metrical, and  correspond  very  closely  to  those  of  degeneration  of  the 
bulbar  nuclei  Most  of  the  sufferers  have  been  advanced  in  life, 
— at  the  period  in  which  arterial  degeneration  is  common  ;  but  this 
form  has  also  been  met  with  in  younger  persons  as  a  result  of  blows 
and  falls  on  the  head  or  neck,§  or  of  syphilis, — influences  which  may 
cause  disease  in  the  vertebral  artery,  or  lower  end  of  the  basilar,  and 
narrow  or  occlude  the  branches.  Such  disease  may  cause  successiTe 
sudden  attacks,  sometimes  induced  by  depression  of  the  general 
health  or  some  influence  that  retards  the  circulation  or  promotes 
thrombosis.  This  is  also  true  of  another  very  rare  mechanism,  embo* 
lism,  by  which  the  Tcrtebral  may  be  closed  (owing  to  the  narrower 
calibre  at  its  extremity),  or  its  branches ;  the  latter  are  commonly 
saved  from  separate  occlusion  by  the  angle  at  which  they  arise, 
which  makes  the  entrance  of  a  plug  difficult,  though  not  impossible. 
This  arrangement,  while  it  indisposes  to  embolism,  promotes  throm- 
bosis. Among  the  many  causes  of  thrombosis  in  this  situation 
must  be  placed  chronic  basal  meningitis  and  its  effects  on  the 
arteries. II  The  onset  of  the  paralysis  is  sudden  and  **  apoplectiform," 
sometimes  with  giddiness  and  vomiting,  usually  without  loss  of 
consciousness.     The  initial  symptoms  may  be  of  wider  range ;  there 

•  Dr.  L.  E.  Shaw,  <  Brain/  1890. 

f  •  Virchow'g  Archiv/  Bd.  cviii. 

X  Compare  vol.  i,  p.  440. 

§  As  in  the  caie  of  a  boy  aged  twelve,  recorded  by  Schols  (*  NsoroU  CsntralbL,' 
1883,  p.  99),  in  which  bulbar  paralysis  followed  immediately  a  blow  on  the  back  of 
tbe  neck,  and  iaereif^ed  conBiderabty  a  day  or  two  afterwards.  It  is  assumed  that 
there  was  traumatic  hemorrhage,  followed  by  secondary  inflammation.  Coinpar« 
a  case  of  fatal  traumatic  hemorrhage  recorded  by  Bocbefontaino,  *  Arch,  de  Ph«8.,' 
1883,  p.  160. 

II  The  possibility  that  thrombosis,  found  after  death,  may  have  been  onljf  « 
BiinHl  event  must  also  be  borne  in  mind. 
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inaj  be  waakneu  of  the  limbs  or  an  affection  of  aeosibility,  nsnallj 
iu  the  form  of  subjective  sensationB,  rarely  actual  annstheeia.  Any 
of  the  flytnptoms  of  a  leaion  of  the  part  maj  co-exist,  often  onlj 
for  a  time;  the  wider  sjmptomB  paaa  away,  and  leave  a  permanent 
condition  closely  reeembling  that  of  the  degenerative  form,  but  differ* 
fng  in  the  absence  of  a  progressive  tendency.  For  a  time,  indeed, 
improvement  may  be  conspicuous;  the  symptoms  lessen,  and  then 
the  condition  becomes  stationary  or  nearly  so,  for  a  time  which  diffett 
with  the  oausal  iafluences.  Aa  elsewhere,  the  symptoms  may  increase 
for  a  few  days,  owing  to  iuflammatory  processes  in  the  vicinity  of  the 
most  affected  area.  Functional  dieturbaace  (as  spasm  in  the  masseters) 
has  been  observed  to  precede  or  attend  the  onset.  In  some  cases, 
after  a  time,  degenerative  changes  supervene  on  the  original  acute 
lesion,  and  the  case  assumes  a  progressive  character.  "Sot  seldom  the 
aymptoms,  although  bilateral,  are  unsymmetrical ;  but  it  is  very  rare 
for  them  to  be  quite  one-sided,  as  in  a  case  recorded  by  Hirt,  in  which 
puralysis  of  one  vocal  cord  and  of  the  correspoadiug  side  of  the  tongue 
dime  on  suddenly ;  there  was  wasting  of  the  tongue  with  the  reaction 
of  degeneration.*  Tery  often  the  symptoms,  although  bihitf  ritl,  am 
more  or  less  irregular  in  distribution  and  character,  aa  we  should 
expect  from  the  nature  of  their  cause.  This  fe.itiire  is  often  proml- 
nent  and  important ;  there  may  be  absolute  inability  to  swallow,  with 
DO  paralysis  of  the  tongue  or  face.  When  the  onset  is  by  several 
successive  attachs,  each  is  usually  slight,  although  one  may  be  more 
•evere  thau  the  others. 

As  an  example  of  this  sudden  form  may  be  mentioned  the  case  at 
a  man  aged  sixty-three.  At  fifty-five  he  had  a  slight  attack  of  right 
hemiplegia  of  ordinaij  type,  without 
affection  of  speech  or  of  swallowing, 
from  which  he  recovered  perfectly  in 
the  course  of  a  few  mouths.  Five 
weeks  before  being  seen  be  suddenly 
became  unable  to  articulate,  and  had 
great  difficulty  in  iwallowtng.  There 
was  no  loss  of  consdousness.  So 
change  in  his  condition  had  occurred 
when  he  came  under  observation.  His 
oondition  then  resembled  perfectly 
that  of  the  progressive  degenerative 
form.  His  lower  lip  hung  down; 
snliva  constantly  dribbled  from  the 
mouth.  The  tongue  was  broad,  flabby, 
and  almost  motionless,  only  the  tip 
could  be  brought  over  the  lower  teeth 
(see  Fig.  147j.  The  palnte  was  flaccid,  but  could  be  raised  a  little. 
Swallowing  was  very  difficult,  and  attacks  of  choking  wt^re  frequent. 
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den  ODUt,  muimum  protroslaa 
of  the  tungae. 
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The  Tocal  oords  could  be  brought  together,  although  with  little  foite, 
80  that  no  explosive  cough  was  possible.  He  oould  still  phonttet 
although  with  little  modulatioa.  There  was  not  the  slightest  power 
of  articulation;  attempts  to  speak  resulted  onlj  in  "ah-ah-ab.*' 
Expression  by  writing  was  unimpaired.  This  patient  was  seen  from 
time  to  time  for  five  years  after  the  onset,  and  his  condition  remaioed 
essentially  unaltered.  His  power  of  swallowing  yaried;  sometimoi 
it  became  less,  and  then  under  treatment  it  improved  again,  hut  oo 
the  whole  the  loss  of  articulation  and  of  swallowing,  the  paralysis  of 
lips,  tongue,  and  larynx,  were  neither  better  nor  worse  at  the  end  of 
the  five  years  than  they  were  five  weeks  from  the  onset.  There  waa 
no  wasting  and  no  loss  of  farad ic  irritability.  As  in  this  case,  the 
muscles  involved  are  usually  those  supplied  from  the  medulla 
oblongata  only,  but  a  curious  case  has  been  recorded  by  Dixoo 
Mann  in  which  there  was  also  some  paralysis  of  the  muaclei  rf 
mastication.* 

The  pathology  of  these  cases  rests  at  present  on  little  exact  obserra- 
tion.  It  is  probable  that  they  depend  on  softening  from  vaacolar 
occlusion,  situated  in  or  near  the  middle  line,  and,  at  any  rate  in  the 
cases  with  muscular  wasting,  damaging  the  nuclei  that  are  the  seat 
of  degeneration  in  the  progressive  form.  The  position  of  the  lesion 
in  cases  such  as  that  detailed  above,  in  which  there  is  no  wasting 
and  no  loss  of  electrical  irntability,  a.  e,  no  evidence  of  damage  to  the 
nuclei  themselves,  is  uncertain.  It  is  probable  that,  in  many  cases, 
the  lesion  is  just  above  the  nuclei,  so  as  to  damage  the  patbs  from 
the  cerebral  hemispheres,  which,  after  descending  with  the  pyramidal 
fibres,  certainly  decussate  near  the  nuclei,  and  would  therefore  be 
liable  to  common  damage  from  a  single  lesion  in  the  middle  Una 
Thus,  in  a  case  described  by  Ley  den,  there  ¥ra8  an  area  of  softening 
in  the  middle  line,  at  the  level  of  the  olivary  bodies.t  When  the  one 
vertebral  artery  is  much  smaller  than  its  fellow,  disease  of  the  Utter 
may  damage  both  sides  of  the  medulla.^  But  there  is  evidence  that 
bilateral  symptoms  sometimes  result  from  a  one-sided  lesion.  The 
functional  connection  between  the  nuclei  of  the  two  sides  ia  exceed* 
iugly  close ;  they  habitually  act  together  in  perfect  equality,  and 
destruction  of  those  on  one  side  may  for  a  time  interfere  with  the 
function  of  their  fellows  on  the  other  side.  In  most  cases  of  the  kind 
the  duration  of  life  has  been  short,  and  it  may  be  that  the  mosdes 
of  the  other  side  would  ultimately  have  recovered.  No  opportnnitf ' 
should  be  lost  of  ascertaining  the  exact  nature  of  all  cases  of  laddei 

•  Dixon  Mann, '  Brain,'  July,  1834,  p.  244.  It  ia  vary  difficnlt  to  exphia  tkii 
direct  combination  of  ayinptoms  except  on  the  hypotbesia  of  a  doable  leiioii.  Bal 
an  association  of  indirect  nature  is  conceivable,  since  the  fanotiont  of  cfatvinftt' 
swallowing  are  so  constantly  united. 

t  Leyden,  •  Arch.  f.  Psycb.,'  vii,  p.  44. 

t  The  basilar  may  be,  in  effect,  a  oontinoatioii  of  one  vertebral  onfy,  the 
ending  in  the  poeterior  inferior  cerebellar  artery. 
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onsets    whether    a  microscopical    inyestigation    is    undertaken    or 
not. 

The  Diagnoaia  of  these  cases  presents  little  difficulty.  The  symptoms 
are  due  to  a  sudden  lesion  of  the  medulla,  and  the  cases  in  which  they 
are  symmetrical  are  not  strictly  separable  from  the  others  just  men- 
tioned, in  which  symptoms  of  similar  character  are  of  less  regular 
and  symmetrical  arrangement.  The  distinction  from  the  degenerative 
form  rests  on  the  mode  of  onset,  sudden  in  the  one  case,  gradual  in 
the  other.  If  a  sudden  increase  of  the  paralysis  should  occur  in  the  slow 
form,  the  preceding  symptoms  distinguish  it  from  the  acute  yariety. 
The  nature  of  the  lesion  is  shown  by  the  indications  that  furnish 
guidance  in  other  parts  of  the  brain.  It  is  important  to  note  that  sym- 
ptoms may  result  from  very  slight  vascular  derangement,  on  account 
of  the  proximity  of  important  parts,  and  that  slight  gradual  derange- 
ment sometimes  precedes  the  sudden  attack. 

The  chief  diagnostic  difficulty  in  connection  with  these  cases  is  due 
to  the  fact  that  the  "  pseudo-bulbar  paralysis  '*  mentioned  on  p.  820 
may  simulate  very  closely  the  symptoms  of  a  sudden  lesion  of  the 
medulla.*  But,  as  a  rule,  the  indications  of  a  lesion  in  each  cerebral 
hemisphere  are  clear.  There  are  two  distinct  attacks,  scarcely  ever 
simultaneous,  and  it  is  the  second  attack  that  leaves  the  paralysis  of 
the  lips,  tongue,  and  pharynx  that  simulates  a  lesion  in  the  medulla. 
In  most  cases  of  the  kind  the  disease  has  been  in  the  central  ganglia, 
especially  in  the  lenticular  nuclei ;  less  commonly  it  has  been  in  the 
white  substance,  or  in  the  lower  part  of  the  motor  cortex,  or  in  this 
part  on  one  side  and  in  the  central  ganglia  on  the  other.  In  cases  of 
this  nature,  the  diagnosis  it  not  difficult  if  the  observer  is  aware  of 
the  possibility  of  bulbar  symptoms.  A  much  greater  difficulty  exists 
if  the  bulbar  symptoms  follow  a  single  apoplectiform  seiiure.  In 
some  instances,  lesions  occur  simultaneously  in  both  hemispheres;  in 
others,  a  subsequent  post-mortem  examination  has  shown  that  only 
one  hemisphere  of  the  brain  was  diseased,  and  the  lesion  has  some- 
times been  on  one  side,  sometimes  on  the  other.  We  have  seen  that 
an  acute  lesion  may  completely  inhibit  the  function  of  the  corr^ 
spending  centre  in  the  other  hemisphere,  even  for  days.  It  has  been 
assumed  that  the  lenticular  nucleus  has  a  special  relation  to  tht 
px^Ksesses  of  articulation  and  deglutition,t  an  assumption  which  is 
■caroely  consistent  with  the  frequency  with  which  it  has  been  found 
diseased  without  the  occurrence  of  bulbar  (or  other)  symptoms.  The 
implication  of  the  internal  capsule  is  generally  possible  in  lesions  of 
this  nucleus.  Another  hypothesis  is  that  in  cases  of  one-sided  lesion 
there  is  an  exclusive  relation  of  the  affected  functions  to  one  hemi* 
sphere,  owing  to  some  congenital  structural   peculiarity.^    On  th* 

*  Gmss  of  tbis  eharftcter  have  bsen  daicribed  bj  T.  Bsrlow,  Joffroj,  Upini^ 
Bsrger,  Jolly,  Rom,  and  otiiert. 
t  Bom,  'Bnun.'  July,  1882. 
t  O.  Berg«r,  •  Bnabiaer  Arstl.  ZeitMbr./  1884 
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other  hand,  it  haa  been  held  that  undetected  nicroBeopical  laaiona  of 
the  medulla  are  the  real  cause  of  the  sjmptomB  in  these  and  many 
other  cases  of  psendo-bnlbar  paralysis.*  The  certain  fact  is  that  we 
have  much  still  to  learn  bj  careful  obseryation  before  these  cases  of 
unilateral  disease  can  be  comprehended. 

Besides  the  distinction  often  afforded  bj  the  mode  of  onset,  pseudo- 
bulbar paralysis  is  characterised  by  the  slighter  degree  of  the  sjm> 
ptoms,  and  bj  the  facts  that  the  nutrition  of  the  tongue  is  unimpaired, 
reflex  action  is  undiminished,  and  there  is  no  change  in  electrical  irri- 
tability. The  larynx  is  seldom  paralysed.  These  negatiTO  charao- 
teristics  being  sometimes  present  when  the  lesion  is  in  the  medulla, 
thair  diagnostic  Talue  is  not  absolute.  The  fact  that  a  second  lesion 
may  occur  in  the  medulla  must  also  be  borne  in  mind,  and  must 
oooasionally  lessen  even  the  moderate  amount  of  confidence  with 
which  the  diagnosis  of  pseudo-bulbar  paralysis  can  be  made. 

Prognosis. — Sudden  apoplectiform  bulbar  paralysis  inToWes  much 
danger  to  life  in  the  early  stage  of  the  disease,  but  the  subsequent 
prognosis  is  less  graye  than  in  the  chronic  degeneratiye  form*  The 
tendency  of  the  symptoms  to  progress  is  slight  or  absent.  In  many 
cases  considerable  improyement  occurs ;  some  recoyer  entirely.  In 
others,  as  in  that  described  aboye,  little  or  no  power  returns  in  the 
paralysed  parts.  The  only  guide  as  to  the  probable  course  of  the  sym- 
ptoms is  that  afforded  by  the  condition  of  the  patient  when  the  acute 
stage  has  passed.  If,  at  the  end  of  a  month,  there  is  no  sign  of  im- 
proyement^ and  there  is  stUl  a  considerable  degree  of  paralysis*  it  is 
improbable  that  much  improyement  will  ensue.  But  the  fmther 
forecast  must  depend  on  the  nature  of  the  lesion  and  on  the  indica* 
tions  ayiulable,  which  haye  been  considered  in  the  general  account  of 
such  lesions.  Then,  if  the  eyidence  points,  as  it  often  does,  to 
atheroma  and  thrombosis,  the  danger  of  a  recurrence  will  be  less» 
according  to  the  absence  of  influences  fayouring  thxombosia,  or  their 
limitation  to  such  as  may  be  obyiated  by  suitable  measures.  Tha 
malady  is  only  a  local  instance  of  the  disease  already  oonsidered. 

The  TrmtmefU  of  this  form  illustrates  the  fact  just  mentioned)  il 
is  essentially  that  of  acute  softening  from  yascular  ooclusion,  aa 
described  in  detail  at  a  preyious  page.  The  general  management  of 
the  case,  in  regard  to  feeding,  Ac^  is  the  same  an  in  the  degenerative 
yariety. 

♦ 

AOUTB  IkfLAMHATOBT  BulBAB  PABJLLTani 
(POLIO-IITKUTIS  BXJLBI). 

The  term  ''acute  bulbar  paralysis**  is  commonly  applied  to  the 
sudden  form  described  in  the  last  section,  but  is  needed  for  a  third 
yariety,  to  which  alone  it  is  strictly  applicable*  in  which  the  symptoms 
*  Oppenheim  and  SiemerUng,  69th  '  Ymrauii.  Dmifc.  Aent./ 1686. 


AOUTB  BdlJIAS  PAKALYSIS.  579 

develop,  not  taddenly,  in  a  few  mioutes,  bafe  acuiel/,  in  a  few  days. 
The  mode  of  onset  ia  that  which  is  characteristic  of  acute  iiiiflammatioa» 
and  that  this  ia  actoallj  the  lesion  has  been  proved  hj  several  cases. 
In  one  observed  by  Etter,*  a  boj,  aged  fiCteen*  was  taken  ill  with  head- 
ache and  vomiting,  discomfort  in  the  throat,  difficulty  in  swcdlowing. 
and  fever.  In  the  course  of  the  first  week  there  developed  bilateral 
paralysis  of  the  face,  accompanied  by  palsy  of  the  tongue,  greatest  on 
the  left  side,  paralysis  of  the  palate,  and  of  the  left  sixth  nerve. 
Death  resulted  from  pneumonia  on  the  tenth  day.  The  post-mortem 
and  microscopical  examinations  revealed  many  myelitic  foci  in  the 
medulla,  symmetrical  on  the  two  sides,  but  greater  on  the  left.  They 
involved  Uie  left  sixth  nucleus,  the  left  facial  nerve  within  the  pons, 
and  the  right  facial  nucleus,  the  left  hypoglossal  nucleus  and  the 
right  hypoglossal  fibres,  and  the  accessory  nucleus  on  each  side,  the 
motor  part  of  the  vagus  nucleus  on  each  side,  and  many  cells  and 
fibres  in  the  tegmental  region  of  the  lower  part  of  the  pons.  The 
foci  of  inflammation  in  the  accessory  nuclei  could  be  traced  down  the 
cord  as  far  as  the  fourth  cervical  nerves.  Such  a  lesion  is  evidently 
closely  analogous  to  that  which,  in  the  spinal  cord,  causes  acute 
atrophic  paralysis.  We  have  seen  (p.  194)  that  a  similar  inflammation 
may  involve  the  nuclei  of  the  ocular  nerves  in  the  upper  part  of  the 
pons.  The  distribution  in  this  case  is  that  which  has  been  found  in 
the  few  others  investigated,  but  the  glosso-pharyngeal  nuclei  may  also 
suffer.  The  inflammation  is  sometimes  irregular  in  its  distribution 
in  the  nuclei,  and  in  one  case  it  caused  paralysis  of  all  parts  of  the 
&ee.  Hence  this  affection  has  been  termed  '*  acute  inferior  nuclear 
inflanunation.*' 

Its  causes  are  as  little  known  as  are  those  of  the  similar  inflamma- 
tion of  grey  matter  in  other  parts. 

The  character  of  the  changes  seen  with  the  microscope  depends  on 
the  aouteness  of  the  inflammation,  varying  from  destruction  of  the 
nerve-elements  and  ieucoeytal  aggregations  or  minute  cavities  of  dis* 
integration,  to  mere  change  of  form  and  aspect  of  the  nerve-ceUt, 
^  dou^  swelling/*  loss  of  the  processes,  and  ultimate  shrinkage  into 
small  angular  bodies.  The  increased  interstitial  tissue  may  present 
eonepicuous  spider^cells  and  the  other  features  described  in  the 
aeeount  of  analogous  affections. 

It  is  possible  that  similar  symptoms  are  sometimes  due  to  a  peri- 
pheial  neuritis  of  the  bulbar  nerves.  Disease  elsewhere  prepares  us 
for  a  similar  susceptibility  of  the  motor  cells  and  their  nerve-endings 
to  morbid  influences,  which  may  act  generally  on  one,  occasionally  on 
the  other,  owing  to  some  slight  difference  in  nature.  But  such  acute 
peripheral  bulbar  neuritis  has  hitherto  only  been  met  with  as  part  of 
a  more  general  affection  of  the  cranial  nerves,  such  as  existed  in  a  case 
described  by  EiBenlohr,t  in  which  there  were  hemorrhages  in  nearly 
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all  the  cranial  nenres.  Bulbar  palsy  wa.8  the  predominant  ■jmplom, 
but  included  all  parts  of  the  fiice;  the  motor  fifth  was  slio 
weakened. 

The  treatment  of  this  affection  must  be  that  of  other  forms  ol  loote 
inflammation  of  the  brain. 


ATROPHY  OP  THE  BRAIN. 

The  whole  or  part  of  the  brain  may  be  below  the  normal  siss.  In 
general  atrophy  the  texture  of  the  brain  is  normal ;  the  whole  brain 
is  small,  and  the  skidl  is  also  small  (microcephaly).  Little  is  known 
of  the  causes  of  this  condition,  whether  the  small  size  of  the  brain  is 
the  cause  of  the  small  size  of  the  skull,  or  the  reverse.  The  condition 
is  generally  associated  with  a  high  degree  of  mental  defect  of  bog 
duration,  but  aa  unexpected  diminution  in  the  size  of  one  hemiapbere 
is  sometimes  met  with  in  chronic  insanity,  probably  connected  witb 
a  predisposition  to  the  mental  derangement. 

In  partial  atrophy  of  the  brain,  one  part  is  unduly  small  in  propor- 
tion to  the  rest.  The  part  so  affected  is  usually  changed  in  structure. 
It  is  firmer  than  normal — less  firm  only  in  rare  cases  of  uncertain 
nature.  It  contains  more  connective  tissue  and  fewer  nerve-eleinenti. 
Such  sderotic  induration  involves  a  difficulty  as  to  the  classification  of 
the  lesion,  as  already  mentioned  (p.  555).  Almost  any  part  of  the  brain 
may  be  thus  smaller  than  normal — the  whole  of  one  cerebral  hemi- 
sphere, or  only  part  of  it,  seldom  both  hemispheres,  the  central 
ganglia  on  one  side,  the  pons,  or  the  cerebellum.  Atrophj  of  the 
cerebellum  may  involve  the  whole  or  only  one  hemisphere,  or  both 
hemispheres — the  middle  lobe  being  normaL  When  the  whole  of  one 
cerebral  hemisphere  is  atrophied,  one  part  is  usually  more  ailected 
than  the  rest.  Several  parts  of  the  brain  are  frequently  atrophied 
together,  in  a  manner  that  shows  a  causal  relation,  depending  on  a 
structural  connection,  in  consequence  of  which  the  atrophy  of  one 
part  entails  that  of  the  other.  Thus  atrophy  of  the  whole  of  one 
cerebral  hemisphere  is  usually  associated  with  atrophy  of  theoppoote 
cerebellar  hemisphere.  The  latter  maybe  associated  with  atrophy  of 
the  opposite  corpus  striatum  without  the  rest  of  the  hemisphere,  and 
it  is  usually  associated  also  with  atrophy  of  the  opposite  olivary  body 
of  the  medulla  oblongata.  The  parts  concerned  in  vision  may  be 
thus  marked  out  by  separate  wasting  (see  p.  71).  The  arteries  nV 
share  the  diminution  in  size  without  presenting  any  special  disesae. 

Partial  atrophy  of  the  brain  is  probably  in  most  cases  acquired. 
This  is  clear  in  many  instances  in  which  it  is  attended  with  symptooi 
that  commenced  during  the  first  years  of  life.  In  some  of  these 
cases  the  lesion  dates  from  birth,  and  the  change  in  the  brain  is  tte 
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rasult  of  Ha  oompression  by  local  meniogeal  hiemorrbage  (see  p.  413). 
In  other  instanoes  the  lesion  occurs  daring  infancy,  and  is  accompanied 
bj  **  infantile  hemiplegia,'*  in  the  account  of  which  (p.  456)  will  be 
found  some  eyidence  as  to  the  nature  of  the  disease.  In  some  cases, 
ugain^  it  is  probable  that  an  attack  of  meningitis  was  the  cause.  Both 
hemispheres  may  suffer  from  this  cause,  and  also  in  the  cases  of  menin- 
greal  hemorrhage  during  birth.  In  all  yarieties,  the  local  atropbj  is 
often  accompanied  by  a  general  diminution  in  size  of  the  hemisphere, 
no  doubt  due  to  the  connection  that  exists  between  all  parts,  and  to 
the  effect  of  considerable  damage  to  one  part  of  the  growing  brain 
on  the  dcTelopment  of  the  rest.  With  only  local  atrophy  of  the 
superior  parietal  lobule,  one  hemisphere  of  an  adult  has  been  found 
one  and  a  half  inches  shorter  than  the  otber.* 

Partial  atrophy  of  the  brain  may  also  develop  during  intra-uterine 
life.  It  may  be  found  present  at  the  time  of  birth.  In  some  cases  it 
is  perhaps  due  to  intra-ut^rine  disease  similar  in  character  to  that 
which,  after  birth,  has  similar  consequences.  More  frequently  the 
atrophy  is  such  tbat  it  can  scarcely  be  thus  explained.  Atrophy  of 
the  cerebellum  is  more  frequent  in  tbese  cases  than  is  atrophy  of  one 
cerebral  hemisphere.  Sometimes  both  cerebellar  hemispheres  are  veiy 
small,  and  the  middle  lobe  is  of  normal  size.  It  is  very  difficult  to 
ezplain  this  condition  on  the  supposition  of  any  intra-uterine  morbid 
process ;  it  would  seem  rather  to  be  connected  with  the  entire  absence 
of  the  cerebellum  sometimes  observed.  This  is  apparently  due  to  some 
penrersion  or  defect  of  the  process  of  development;  tbe  cause  of 
this  is  practically  unknown,  but  we  are  probably  safe  in  ascribing  it 
to  a  positive  germinal  defect. 

The  symptoms  that  attend  atrophy  of  the  brain  rary  much.  Mental 
defect  is  the  most  constant,  and  usually  amounts  to  idiocy.  Hemi- 
plegia and  epileptic  fits  often  accompany  atrophy  of  one  cerebral 
hemisphere.  Bilateral  weakness,  with  athetoid  movements  and 
ineo-ordinatioo,  may  attend  bilateral  atrophy,  such  as  is  due  to  diffi. 
cfoli  birth  and  meningeal  hsBmorrhage  compressing  the  cortex.  In 
smny  oases,  however,  it  is  certainly  incorrect  to  regard  these  symptoms 
as  the  direct  consequences  of  the  diminished  size  of  the  convolutions ; 
they  are  the  result  of  tbe  disease  which  has  also  caused  the  atrophy,— 
the  local  atrophy  directly,  the  slighter  general  atrophy  of  the  hemi- 
sphere, which  is  often  present,  indirectly,  by  checking  its  ,i;rowth. 
In  atrophy  of  the  whole  of  the  cerebellum,  unsteadiness  has  been 
olitferred  similar  to  tbat  which  results  from  diseaso  of  the  middle 
lobe.  When  only  the  hemispheres  have  l>een  affected,  there  have 
sometimes  been  no  motor  symptoms,  but  in  some  cases  there  was 
intellectual  defect.  Atrophy  of  one  hemisphere  of  the  cerebellum  has 
also  been  found  when  no  symptoms,  that  could  be  ascribed  to  it,  were 
present  during  life. 

Stmiie  Atrophy. — In  old  age  the  brain  wastes,  like  many  other  organs, 
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and  becomes  smaller  and  firmer.  The  amount  of  fluid  in  the  Tentric^^^ 
and  on  the  surface  is  increased  in  proportion  to  the  lessened  bulk  ::: 
the  brain.  This  natural  increase  of  fluid  was  formerlj  regar< 
as  pathological,  and  a  mysterious  death  was  ascribed  to  * 
apoplexy  " — a  purely  imaginary  lesion,  not  yet  quite  forgotten, 
this  wasting  of  the  brain  is  commonly  attended  by  no  ^mpto^^ 
Senile  mental  failure  is  often  ascribed  to  it,  but,  since  it  may  ei^^ 
in  coDsiderable  degree  without  the  slightest  mental  defect^  caut^^^ 
should  be  observed  in  attributing  to  it  any  mental  change  that  c^^ 
co-exisk 


HYPERTROPHY  OF  THE  BRAIN. 

Under  the  name  **  hypertrophy  of  the  brain  ^  a  condition  haibeei 
described  in  which  the  brain  is  of  abnormal  size.  Sometimes  it  bai 
been  found  also  to  be  of  distinctly  abnormal  weight,  but  the  ind« 
variations  in  the  weight  of  the  brain  under  normal  conditions  render 
this  criterion  decisive  only  in  extreme  cases.*  The  size  of  the  brtm 
in  relation  to  the  size  of  the  skull  is  the  feature  that  has  attisct^ 
most  attention.  If  the  condition  develops  before  the  bones  ha^ 
united,  the  skull  is  said  to  undergo  enlargement  similar  to  thst  o^ 
hydrocephalus.  If  the  sutures  have  been  closed,  the  convolutioiii  in 
compressed  and  pale ;  and  when  the  brain  has  been  removed,  it  cannot 
be  replaced  in  the  cranial  cavity — a  feature  which,  since  the  dsjBof 
Morgagni,  has  attracted  attention,  perhaps  more  than  it  deserrat.  b 
all  cases  tbe  veutricles  are  empty ;  their  walls  are  pressed  togetlier,and 
the  vessels  of  the  brain  contain  little  blood. 

Decisive  examples  of  this  state  are  extremely  rare ;  there  srefef 
satisfactory  observations  on  the  minute  structure  of  the  enkrged 
organ,  and  we  do  not  therefore  know  whether  this  is  the  same  in  lU 
oases.  In  some,  an  increase  in  the  neuroglia  has  been  found,  snd  htf 
been  regarded  as  the  cause  of  the  enlargement  (Yirchow ;  Take,  in 
an  unusual  case  in  which  the  enlargement  was  confined  to  one  bean* 
sphere).  In  other  cases  no  increase  in  the  connective  tissae  oon» 
be  found. 

Such  enlargement  of  the  brain  has  been  met  with  chieSj  nndtf 
three  conditions.  (1)  In  very  young  children  soon  after  birth.  It* 
in  these  that  the  hydrocephaloid  enlargement  of  the  head  has  b6cs 

*  The  weight  and  size  of  the  hrain  differ  according  to  age  and  atatorib  ^  *** 
thus  tested  the  variations  are  great.  Proportion  to  ahsolute  body-weight  bM  f^ 
been  taken  as  a  guide,  but  it  is  not  to  be  relied  on,  since  the  body-weight  Ttrisi* 
each  direction,  that  of  obesity  and  emaciation,  irrespective  of  ttature.  If  thtlxHr 
weight  is  taken  as  a  term  of  comparison  it  shoald  b«  the  average  for  each  ait  o^ 
stature 
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described.  (2)  Towards  the  end  of  the  first  year  of  life,  in  associa- 
tion with  rickets.  It  maj  be  that,  the  closure  of  the  skull  being 
retarded,  the  brain  attains  an  abnormal  sise  in  consequence  of  the 
deficieocj  of  the  mechanical  restraint  that  should  be  furnished  bj  the 
ikuU  when  its  bones  unite.  It  has  been  thought  that  the  enlargement 
of  the  brain  increases  the  size  of  the  skull,  but  the  shape  of  this  is 
that  characteristic  of  rickets,  and  the  size  may  be  due  to  the  double 
influence  of  abnormal  ossification,  and  the  enlargement  of  the  brain. 
(8)  An  increase  in  size  has  been  occasionally  observed  in  older  children 
and  even  in  adults,  but  of  its  nature  very  little  is  known. 

Of  the  causes  of  this  condition  only  two  facts  can  be  regarded  as 
established :  first,  that  it  has  been  occasionally  observed  in  families ; 
•eoondly,  the  relation  to  rickets  already  described. 

The  symptoms  tbat  it  produces  are  very  uncertain.  The  form  that 
oeeon  toon  after  birth  and  causes  enlargement  of  the  head  is  said  to 
be  attended  by  nervous  symptoms  almost  identical  with  those  of 
ehionic  hydrocephalus,  so  that  the  distinction  of  the  two  is  practically 
impoMible.  It  is  doubtful  whether  the  rickety  enlargement  causes 
any  symptoms.  We  are  not  justified  in  referring  to  it  the  laryngeal 
ipeam  or  general  convulsions  or  mental  backwardness  of  rickety 
children,  since  these  may  be  present  when  there  is  no  enlargement  of 
the  brain. 

Even  more  doubt  exists  as  to  the  symptoms  of  the  form  that  has 
been  met  with  at  a  later  age.  In  some  cases  it  has  apparently  caused 
none.  In  others,  acute  cerebral  symptoms,  resembling  meningitis, 
kave  occurred,  and  have  run  a  rapid  course,  ending  in  death.  The 
evidence  of  a  connection  between  the  enlar^^^enient  of  the  brain,  which 
was  regarded  as  chronic,  and  the  acute  symptoms  is  not  satisfactory, 
and  no  explanation  of  the  supposed  connection  has  been  attempted. 
The  condition  teems  never  to  have  been  recognised  during  life,  and 
nothing  is  known  of  its  treatment. 

The  so-called  hypertrophy  of  a  small  part  of  the  brain,  as  of  certain 
convolutions,  or  of  the  pons  Varolii,  has  probably  been  always  due  to 
an  infiltrating  growth  (see  p.  495). 

From  what  has  been  said,  it  is  clear  that  the  pathology  of  enlarge- 
■MBt  of  the  brain  needs  fresh  study  in  the  light  of  future  investi- 
gation. Moreover,  the  common  tendency  to  speak  of  the  enlargement 
eaneed  by  overgrowth  of  connective  tissue  as  "  hypertrophy  **  of  an 
organ,  is  an  inexact  use  of  the  word,  which,  when  applied  to  an  organ 
without  qualification,  should  designate  only  an  enlargement  chiefly 
doe  to  an  overgrowth  ol  the  elements  on  which  the  function  of  the 
ecgan  dependsL 
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HTDEOCEPHALUa 

Hydrocephalus,  or  dropsy  of  the  brain,  consists  in  an  aoonmnhtioi 
of  fluid  within  the  skull,  either  in  the  subdural  space  (external  hjdio- 
cephalus)  or  within  the  ventricles  (internal  hydrocephalus).  It  maj 
be  acute  or  chronic,  the  result  of  other  morbid  processes  that  are  con* 
spicuous  ("  secondary  form  "),  or  the  consequence  of  a  process  tbtii 
chiefly  manifested  by  this  effect  (so-called  *'  primary  form  ")• 


AouTB  Hydboobphalub. 

The  only  known  cause  of  actually  acute  hydrocephalus  is  menin* 
gitis.  This,  in  all  forms,  may  be  attended  by  effusion  of  fluid  in  the 
subdural  space  or  into  the  ventricles.  The  latter,  for  instance,  ocean 
in  four  fifths  of  the  cases  of  tubercular  meningitis.  Hence  the  term 
**  acute  hydrocephalus  "  was  for  a  long  time  the  common  designation 
for  meningitis.  The  external  effusion  is  the  direct  result  of  the  inflam- 
mation of  the  pia  mater,  and  the  internal  effusion  is  probably  also  the 
result  of  inflammation  of  the  choroid  plexuses  and  velum  interpositam, 
perhaps  also  of  the  lining  membrane  of  the  ventricle. 

In  some  cases,  however,  the  effusion  into  the  ventricles  is  the  only 
pathological  change  in  an  affection  of  acute  and  febrile  course.  The 
external  meninges  are  healthy  ;  the  choroid  plexuses  may  be  the  eeat 
of  distinct  inflammatory  changes,  and  the  lining  membrane  of  the 
ventricles  may  be  finely  granular ;  the  adjacent  brain  tissue  is  softened, 
and  the  brain- substance  and  convolutions  are  compressed.  There  ii 
no  indication  of  any  processes  of  which  the  effusion  could  he  a 
mechanical  consequence,  such  as  is  an  occasional  cause  of  chronic 
hydrocephalus.  The  symptoms  during  life  are  those  of  an  acute 
inflammatory  disease,  and  resemble  very  closely  those  of  tabercolar 
meningitis.  Hence  it  is  commonly  assumed  that  they  are  dae  to  a 
ventricular  meningitis,  affecting  chiefly  the  choroid  plexasei,  and 
causing  an  abundant  effusion  of  serum.  Although  the  pathology  0/ 
the  cases  is  obscure,  no  better  explanation  has  jet  been  giveii. 


Chsonio  Hydboosphalus. 

External  Ohbonic  Htdbocephalus. — Whenever  there kwii^ 
of  the  brain,  there  is  increase  of  the  subarachnoid  fluid  to  oceapj  the 
space  left.  This  is  a  common  senile  condition.  Of  the  same  chaiaetcr 
is  the  accumulation  of  fluid  met  with  in  some  cases  of  arrested  defe- 
lopment,  in  which  the  brain  is  small  and  does  not  fill  the  cia&iil 
cavity. 
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In  other  casei,  without  the  brain  being  smaUer  than  normal,  there 
ia  a  congenital  excess  in  the  amount  of  fluid  in  the  subdural  space, 
and  this  expands  the  skull.  The  expansion  may  be  so  great  as  to 
prcTent  the  child  being  bom  aliye.  If  birth  is  surviTed,  the  head 
rapidly  increases  in  size,  and  ia  of  the  same  shape  as  in  the  internal 
hydrocephalus,  to  be  immediately  described.  Post  mortem,  the  excess 
of  fluid  is  the  only  morbid  condition.  There  is  no  change  in  the 
membranes,  and  the  origin  of  the  condition  is  not  known.  It  is  usually 
attended  by  symptoms  similar  to  those  of  internal  effusion,  haying  a 
similar  course.  Caries  of  the  bone  of  the  skull,  in  such  cases,  has 
occasionally  permitted  the  escape  of  the  effusion. 

External  hydrocephalus  is  sometimes  "  sacculated/*  {.  s.  limited 
to  a  certain  region  by  adhesions  between  the  dura  and  pia  mater. 
This  condition  is,  in  effect,  a  meningeal  cyst.  Its  position  may  be 
over  part  of  one  cerebral  hemisphere  or  beneath  the  tentorium.  If 
there  is  enlargement  of  the  skull,  this  is  correspondingly  unsymme- 
trical.  The  brain  may  be  compressed  opposite  the  seat  of  the  effusion, 
and  corresponding  local  symptoms  may  result.  These  cases  doubtless 
arise  from  inflammation,  and  their  course  may  be  yaried  by  inter- 
current attacks  of  a  meningitic  character. 

Chboitzo  Internal  Htdbocxphalus  may  be  either  congenital  or 
acquired. 

Congenital  Interned  Hydrocephalus  deyelops  in  utero,  and  may  cause 
■uch  enlargement  of  the  head  as  to  prevent  birth  until  the  fluid  is  let 
out;  or  it  may  be  moderate  at  the  time  of  birth,  and  afterwards 
rapidly  increase.  The  causes  and  pathological  mechanism  are  prac- 
tically unknown.  It  has  been  ascribed  to  maternal  grief  or  other 
emotion,  but  on  no  reasonable  grounds,  and  also  to  injury  of  the 
foBtus  by  falls,  &c., — an  influence  which  is  at  least  intelligible.  A 
eonnection  has  been  supposed  to  exist  between  uterine  disease  and 
hydrocephalus,  and  has  been  explained  hypothetically,  but  it  has  yet 
to  be  proved.  There  is,  however,  no  doubt  that  a  tendency  to  the 
occurrence  of  foetal  hydrocephalus  sometimes  runs  in  families,  and  that 
more  than  one  child  may  be  affected  in  succesbion. 

Sometimes  all  the  ventricles  are  distended ;  more  often  the  fourth 
ventricle  suffers  little,  even  when  there  is  no  obstruction  in  the 
aqueduct  of  Sylvius.  In  such  a  case  the  aqueduct  may  be  funnel- 
shkped,  dilated  towards  the  enlarged  third  ventricle.  If  the  disten- 
tion is  confined  to  one  or  both  lateral  ventricles,  there  is  some  obstruc* 
tion  at  the  foramen  of  Monro  (see  further,  under  "  Acquired  Hydro- 
cephalus ").  The  fluid  is  usually  clear,  of  low  specific  gravity,  1001 
— 1009,  and  contains  a  small  and  variable  amount  of  albumen,  some 
chloride  of  sodium,  and  sometimes  urea,  cholesterin,  and  other  sub- 
stances in  small  quantity.  The  amount  of  liquid  varies  according  to 
the  d^'gree  of  the  disease,  and  has  been  as  much  as  twenty-seven 
pounds.    In  proportion  to  its  quantity,  the  substance  of  the  cerebral 
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bemispheres  it  eompre8sed«  and  thinned  bj  extension  and  wastingy 
60peciallj  the  white  substanoe,  and,  it  is  said,  the  callosal  fibres.* 
The  corpus  callosam  is  displaced  upwards,  and  if  the  cranium 
is  enhirged,  the  hemisphere  extends  further  forwards,  backwards, 
upwards,  and  ontwards  than  normal.  The  cerebral  subsfanoe  may  be 
reduced  to  a  layer  only  a  few  millimetres  thick,  constituting  the  thin 
wall  of  a  Tast  carity.  In  such  a  case,  all  traces  of  the  convolutions  and 
sulci  may  have  disappeared,  and  eyen  the  basal  ganglia  may  be  almost 
unrecognisable.  More  often  indications  of  the  sulci  can  be  traced,  and 
the  compressed  basal  ganglia  lie  at  the  bottom  df  the  sac  The  cranium 
is  enlarged  in  proportion  to  the  amount  of  effusion,  and  the  bones  of 
the  skull  are  thin.  The  falx  is  necessarily  stretched,  and  its  edge 
forms  a  larger  cnrre  than  normal ;  the  extension  of  its  edge  raises 
the  anterior  part  of  the  tentorium.  Hence  the  subtentorial  space  is 
increased  in  sise,  and  is  not  completely  filled  by  the  cerebellum,  the 
interval  being  occcupied  by  liquid,  and  sometimes  by  loose  connective 
tissue.  Otherwise  the  membranes  are  normaL  The  choroid  plexua 
may  be  thickened,  as  if  from  old  inflammation.  The  lining  raembraBe 
of  the  Tcntricles  is  often  finely  granular  on  the  surface,  and  is  some- 
times thickened. 

The  external  enlargement  of  the  skull  is  very  conspicuous  and 
characteristic,  snd  rapidly  increases  after  birth.  The  fontanelles  be- 
come very  large,  and  bulge ;  at  the  sutures,  the  bones  are  widely  sepa^ 
rated.  The  cranium  has  a  rounded  shape,  and  becomes  dispropor- 
tionately large  in  comparison  with  the  fiftce.  The  disparity  is  increased 
by  the  projection  of  the  frontal  portion  of  the  skulL  The  orbital 
plates  have  an  oblique  direction^and  the  eyes  are  directed  downwards 
and  partially  covered  by  the  lower  eyelids.  If  the  child  lives,  the  head 
may  attain  an  enormous  size;  in  one  case,  at  sixteen  months  old, 
the  circumference  was  107*6  cm.  (Klein).  The  symptoms  vary  much. 
There  is  usually  considerable  mental  defect,  often  amounting  to 
idiocy.  The  limbs  are  weak ;  convulsions  and  various  contractures 
are  frequent ;  occasionally  febrile  attacks  occur,  attended  by  vomiting. 
The  head  is  supported  with  difficulty,  on  account  both  of  its  weight 
and  of  the  muscular  weakness.  The  eyeballs  are  often  rolled  from 
side  to  side,  and  their  axes  may  not  correspond.  The  skin  of  the  head 
is  thin,  and  the  hair  scanty.  In  extreme  cases,  blindness  occurs,  Mid 
the  ophthalmoscope  shows  optic  nerve  atrophy,  produced  by  the 
stretching  of  the  nerve,  or  by  the  compresision  of  the  chiasma.  In  con- 
genital cases,  the  rapid  increase  of  the  disease  usually  causes  death  in 
the  second  or  third  month  of  life,  by  marasmus,  convulsions,  or  coma. 
Occasionally  the  morbid  process  becomes  arrested,  and  the  patient  may 
live  on  to  adult  life  and  even  to  old  age.  It  is  said  that  the  fluid  is 
sometimes  gradually  absorbed.  Ossification  of  the  bones  may  pnv 
gress,  and  is  usually  completed  by  the  development  of  **  Wormian 
bones  "  within  the  sutures.    If  the  disease  is  considerable  in  degree, 

•  Anton. « Wien.  med.  Jshrb.,'  188a 
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tbe  mental  and  motor  tymptoma  iiBiiallj  continue  in  some  degree 
through  life — mental  weakneas,  often  with  irritability  of  temper,  epi- 
leptic fits,  muBcular  weakness,  and  contractures. 

Acquired  Cknmie  InUmal  Hydroeephalut  maj  be  (1)  seoondarj  to 
a  lesion  that  produces  the  effusion  mechanicallj  ;  (2)  consecutiye  to 
an  attack  of  meningitis ;  (8)  of  apparently  primary  origin* 

Secondary  MechaniccU  i^onii.--  Whytt  pointed  out  in  the  last  century 
that  any  obstruction  of  the  veins  of  Gulen,  hindering  the  return 
of  blood  from  the  intra-ventriculur  vessels,  causes  efhision  into  the 
Tentridea,  which  may  reach  an  extreme  degree.  The  most  common 
eanae  is  an  adjacent  tumour.  But  an  obstruction  to  the  passage  of 
fluid  out  of  the  ventricles  is  another  mechanical  cause,  commoply  co- 
existing with  the  pres>ure  on  tbe  veins,  and  more  certainly  effective 
when  it  acts  alone.  The  fluid  normally  escapes  by  the  o(>ening8  in 
the  membrane  closing  the  fourth  ventricle,  the  foramen  of  Mageudie 
in  the  middle  line,  and  the  opt^nings,  one  on  each  side,  behind  the 
roots  of  the  glosso-pharyngeal  nerve,  first  described  by  Miersejewski. 
These  may  he  occluded  by  meningitis,  and  then  all  the  ventricles 
become  distended ;  the  passage  from  the  third  to  the  fourth  ventricles 
is  closed,  only  the  ventricles  above  are  distended,  and  from  obstruo- 
tioD  at  the  foramen  of  Monro  the  effusion  is  confined  to  the  lateral 
ventricles.  Progressive  effusion  is  probably  in  most  cases  tbe  result 
of  one  of  the  two  mechanical  processes  just  mentioned,  chiefly  of  the 
hindered  exit  (see  Hilton  on  "  Best  and  Pain  ").  A  moderate  amount 
of  effusion  may  be  associated  with  diseases  (as  abscess  or  tumour) 
which  do  not  involve  any  distinct  mechanical  influence.  Its  mechanism 
is  obscure. 

Primary  Hydroeephalue. — Internal  effusion  sometimes  occurs  with- 
out any  of  the  above  causes  being  traceable.  In  children  with  yielding 
sknlls,  it  is  supposed  that  the  mechanical  congestion  of  frequent  cough, 
or  the  tendency  to  transudation  present  in  anemia,  may  lead  to  some 
effosioD.  but  it  is  not  probable  that  the  amount  from  these  causes  is 
ever  oonsiderable.  At  any  age,  the  condition  has  been  known  to  de- 
velop and  attain  a  considerable  degree,  without,  it  is  said,  any  other 
pathological  condition  being  discoverable  than  the  slight  traces  of 
Tmtricular  inflammation  that  are  met  with  in  the  congenital  cases. 
Dean  Swift  died  from  this  disease  at  seventy-eight,  after  it  had  existed 
for  three  years.    These  cases  are  probably  due  to  obstruction. 

Tbe  symptoms  in  the  acquired  form  are,  on  the  whole,  similar  to 
those  in  the  congenital  variety,  due  allowance  being  made  for  differ- 
eooes  of  age.  These  are  mental  weakness,  somnolence,  coma,  muscu- 
lar weakness,  convulsion, contractures,  and  loss  of  sight  from  pressure 
of  the  distended  third  ventricle  on  the  optic  chiasma.  Temporal 
hemianopia  may,  therefore,  precede  tbe  complete  blindness.  In  young 
ehildrcn,  with  incomplete  closure  of  the  sutures,  the  bead  readily 
enlarges,  although  rarely  to  the  same  extent  as  in  the  congenital  form. 
In  the  adult,  enlargement  of  the  head  is  less  common,  although  it 
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has  been  known  to  occur,  and  the  sutures  may*  as  I  bare  seen, 
separated,  usuallj  after  the  gradual  thinning  of  the  cranial 
described  in  the  section  on  tumours  of  the  brain  (p.  508).    It 
be  supposed  that  the  intra-ocular  circulation  would  show  the  ei 
the  increased  pressure  within  the  skull,  but  this  is  seldom  the 
account  of  the  anastomoses  of  the  ophthalmic  vein.     Even  during^  ^ 
process  of  separation  of  the  sutures,  I  have  been  unable  to  obser?^  ,^^ 
marked  increase  in  the  size  of  the  retinal  veins.     The  course  of  ^^ 
acquired  form  varies  much.     Death  usuallj  occurs  at  the  end  of  a  few 
months  or  years.     The  progress  sometimes  ceases,  and  if  the  affection 
is  moderate  in  degree,  recovery  maj  occur.     It  is  only  in  childiei^  a 
whom  the  ready  enlargement  of  the  head  enables  a  certain  diagnoog 
to  be  made  when  the  disease  is  still  in  an  early  stage,  that  recomy 
can  be  proved.     The  sac  has  been  known,  in  very  rare  instances,  to 
rupture  into  the  subdural  space. 

Diagnosis. — As  just  intimated,  hydrocephalus  can  only  be  dis- 
gnosed  with  certainty  when  there  is  distinct  progressive  enlargement  of 
the  head.  When  the  bones  are  united,  internal  effusion  may  besoi- 
pected  if  its  indications  slowly  follow  an  attack  of  meningitic  diancter, 
or  accompany  the  symptoms  of  a  tumour  of  the  cerebellum.  Boi 
primary  hydrocephalus  causes  only  symptoms  that  are  not  di8tiiictiTe» 
and  are  much  more  frequently  produced  by  other  morbid  processei. 
Hence,  as  a  matter  of  fact,  the  existence  of  the  disease,  when  it  leads 
to  no  enlargement  of  the  bead,  and  when  the  causal  indicatiooB  jost 
mentioned  are  absent,  cannot  be  recognised. 

In  slight  degree  the  enlargement  of  the  head  may  be  confounded 
with  that  produced  by  two  other  causes,  rickets  and  thickeniDg  of  tbe 
bone.  In  the  former  the  head  has  a  somewhat  square  form,  and  not 
the  globular  shape  chamcteristic  of  hydrocephalus.  Although  the 
fontanelle  may  be  large,  it  is  not  bulged.  The  other  signs  of  rickeU 
are  present  in  high  degree.  Thickening  of  the  cranial  bones  n^y 
simulate  hydrocephalus  at  almost  any  age.  I  have  seen  it  in  a  boj  of 
ten,  the  subject  of  inherited  syphilis,  and  in  a  man  of  fifty.  Id  tiie 
latter,  a  slow  progressive  enlargement  of  the  head  during  sevenl  jetn 
led  to  a  diagnosis  of  hydrocephalus,  but  at  the  post-mortem  examiot- 
tion  the  cranial  bones  were  found  to  be  three  quarters  of  an  inch  in 
thickness,  and  the  cavity  was  of  normal  size.  It  is  doubifol  whether 
the  nature  of  these  rare  cases  can  be  ascertained  during  life.  A  dis- 
tinction of  internal  from  external  hydrocephalus  can  only  be  n^ 
by  paracentesis,  and  not  always  with  certainty  even  by  this  ruenns, 
since  a  thin-walled  sac  may  be  readily  opened  by  a  oomparatiTe^ 
superficial  puncture. 

The  Pboonosis  of  hydrocephalus  of  any  form  is  usually  grave  md 
always  uncertain,  unless  the  occuiTence  of  arrest  can  be  diitinctlj 
recognised. 
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Tekatmbnt. — ^Whatever  lessens  the  Tolume  of  the  blood  diminisbes 
for  a  time  the  amount  of  the  effusion.  Thus  an  attack  of  diarrhoea 
lessens  the  prominence  of  the  f  ontanelle.  But  purgatives  are  inadmis- 
sible ;  to  be  effective  they  must  be  more  vigorous  than  a  hydrocephalie 
child  con  bear.  Diuresis  constitutes  a  safer,  but  unfortunatelv  less 
effective,  mode  of  attaining  the  same  end.  In  no  case  in  which  these 
measures  have  been  used  has  a  permanent  effect  been  produced. 
Agents  that  are  supposed  to  promote  absorption,  as  iodide  of  potas- 
sium and  mercury,  have  been  extensively  tried,  but  are  as  a  rule 
powerless,  and  are  sometimes  harmful.  The  most  direct  treatment^ 
which  is  unfortunately  the  most  dangerous,  is  evacuation  by  puncture 
with  a  trocar  or  aspirator,  a  small  quantity  being  let  out  each  time, 
and  compression  of  the  skull  by  elastic  bandages  kept  up  during  and 
after  the  operation.  This  procedure  is  of  course  most  suitable  to 
external  hydrocephalus,  but  it  has  been  employed  in  ventricular  effu- 
sion, occasionally  without  ill  effects,  but  with  absolute  success  only  in 
rare  instances.  The  place  for  puncture  was  formerly  at  the  outer 
angle  of  the  anterior  f ontanelle,  but  antiseptic  measures  have  permitted 
•  trephining  and  puncture  in  a  locality  at  which  the  lateral  ventricle  is 
most  aceessible.  Continuous  drainage  has  even  been  employed,  but 
the  result  has  seldom  been  satisfactory,  whatever  the  nature  of  the 
case.*  The  first  puncture  has  generally  been  well  borne,  and  has 
relieved  urgent  symptoms  of  cerebral  compression,  but  the  second 
or  third  has  usually  had  little  effect,  and  has  sometimes  been  fatal — 
in  some  instances  apparently  because  too  little  time  was  allowed  to 
elapse  between  the  operations.  Puncture  of  the  spinal  membranes  below 
the  cord  has  also  been  resorted  to.  It  can,  of  course,  relieve  internal 
hydrocephalus  only  when  there  is  no  obstruction  to  the  passage  of 
the  fluid  from  the  ventricles,  and  this  the  operation  only  may  decide. 
It  has  relieved  urgent  symptoms  for  a  time,  and  has  been  thought 
capable  of  starting  absorption  in  chronic  cases,  but  its  demonstrated 
service  ia  limited  to  relief.  On  the  other  hand,  it  seems  to  do  no 
harm.t 

Oood  has  been  observed  to  follow  simple  compression  of  the  skull, 
a  mode  of  treatment  first  advocated  and  energetically  employed  fifty 
years  ago  by  Barnard,  of  Bath.  Trousseau  employed  strips  of 
diachylon  plaster,  a  third  of  an  inch  broad,  in  the  following  manner  :{ 
— (1)  From  each  mastoid  process  to  the  outer  part  of  the  orbit  on  the 
opposite  side ;  (2)  from  the  bair  at  the  back  of  the  neck,  along  the 
sagittal  suture,  to  the  root  of  the  nose ;  (3)  over  the  whole  h^d  in 
such  a  manner  that  the  different  strips  shall  cross  each  other  at  the 

•  Sm  Keen,  *  Phil.  Med.  Newm,'  1889,  and  '  Trans.  Tenth  Int  Med.  Con^reti ;' 
Bobeon, '  Brit.  Med.  Joum.,'  1890. 

t  See  Qnincke,  '  Berlin,  klin.  Wochenschrift,'  1891,  for  the  details  of  ten  caeee, 
flre  of  whom  were  adnlta;  also  Wynter, '  Lancet,'  1891,  L 

t  *  Jonmal  de  Mddecine,'  April*  1848,  qvoted  by  West,  '  Dis.  of  Infancy  and 
Childhood.'  7th  ed^  1884»  p.  136. 
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yertex;  (41)  m  long  strip  ftitmnd  the  head  three  timet,  tekea  ftnit 
abore  the  ears  and  eyebrows,  and  a  little  below  the  occipital  protu- 
berance, 80  that  the  ends  of  all  the  other  stripe  ahall  project  below 
the  circular  strip ;  these  ends  are  next  to  be  doubled  up  on  the  circular 
strip*  and  its  remaining  two  turns  passed  oyer  them  in  the  samedireo- 
tion  as  the  first  turn.  It  is  necessarj  to  wiutch  the  effect^  and  loosen 
the  strips  if  there  are  any  symptoms  of  compression.  Dr.  West 
adrises  a  broad  elastio  band  as  safer  and  more  manageable  than  the 
plasters.  His  experience  at  pressure  in  seyere  cases  has  not  been 
eneouxagingy  sinoe  it  has  not  hindered  the  accumulation  of  fluid*  and 
has  increased  the  symptoms  of  compression  of  the  braia. 


PART  V. 

GENERAL  AND  FUNCTIONAL  DISEASES   OF 

THE  NERVOUS  SYSTEM. 


Trb  diseases  that  remain  for  eonsideration  are  those  in  which  there 
ire  no  constant  changes  to  be  seen  with  the  naked  eje.  It  was 
formerly  the  custom  to  include  them  all  under  the  term  "  functional 
diseases,"  but  microscopical  changes  hare  been  discovered  in  some  of 
them  with  sufficient  frequency  to  make  it  certain  that  there  is  far 
more  than  a  mere  disturbance  of  function,  and  it  cannot  be  doubted 
that  most  of  these  maladies  depend  upon  alterations  in  the  nutrition 
of  the  nerre-elements,  although  these  maj  not  jet  hare  been  found, 
and  perhaps  cannot  be  detected  without  more  means  of  investigation 
than  we  at  present  possess.  The  diseases  themselves  are  so  different 
in  character  and  so  various  in  seat,  that  their  classification  into  gronpa 
ia  alike  dif&cnlt  and  useless.  Anything  like  a  scientific  classification, 
based  npon  our  present  knowledge,  would  result  in  little  more  than 
enumeration,  and  is  therefore  not  attempted.  The  order  in  which 
tb^  are  deeeribed  ii  based  only  on  eonvenienoe. 


OHOBEA. 

Ohorea  ii  a  dieeaBe  that  occurs  chiefly  in  young  pereona,  is  usually 
of  limited  duration,  and  ia  characterised  by  irregular  spasmodic  move- 
meats,  by  inoo-ordination  of  Tolunt«ry  movement,  and  often  by  mns* 
eolar  and  mental  weakness.  The  proportion  of  these  elements  variea 
in  different  cases. 

The  term  "  Chorea  Sancii  Titi  ^  (x^^  »  dancing),  or  St.  Yitus*s 
danee,  was  first  applied  at  Strasburg  to  the  epidemic  dancing  mania 
prevalent  in  the  fourteenth  and  fifteenth  centuries,  when  the  sufferers 
were  taken,  by  order  of  the  Strasburg  magistrate,  to  the  chapel  of  St. 
¥ikiia»  to  be  cured  by  the  influence  of  the  saint.    The  term  became 
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restricted,  chieflj  through  the  influence  of  Sydenham,  to  the  dii 
now  known  bj  the  name,  but  it  is  even  now  used  more  wideljr 
Germany,  and  the  affection  here  described  is  distinguished,  a 
minor,  from  chorea  major,  a  form  of  hysterical  disorder  distinct  from 
ordinary  chorea,  and  more  closely  allied  to  the  epidemic  malady  of  the 
Middle  Ages. 

Etioloot. — The  relation  of  chorea  to  race  is  a  subject  thatbai 
been  but  little  studied.  According  to  Weir  Mitchell,  in  the  United 
States  the  disease  is  less  frequent  among  the  negro  than  among  the 
white  population,  and  in  some  places  in  which  there  is  a  mixed  popula- 
tion (d.  g.  in  the  island  of  Cuba),  where  chorea  is  not  uDCommon 
among  the  white  children,  it  is  unknown  among  the  coloured  childn  n. 
Urban  residence  is  said  by  the  same  writer  to  favour  the  occorrecce 
of  the  disease,  and  it  is  probable  that  the  influence  could  be  traced 
also  in  this  country. 

Hereditary  influences  can  be  found  in  many  cases  of  chorea,  and 
a  double  relation  of  the  disease  can  often  be  traced  in  these  influ- 
ences; its  relation  to  acute  rheumatism  on  the  one  hand,  and  to  other 
nervous  diseases  on  the  other.  These  relations  may  be  separate  or 
may  be  combined.  Bheumatism  is  so  common  that  it  is  only  signi- 
ficant when  the  family  tendency  is  strong  or  close,  unless,  as  is  fre* 
quently  the  case,  the  patient  has  also  suffered  from  rheumatism; 
it  is,  however,  sometimes  very  pronounced,  and  some  family  tendencj 
can  be  traced  in  45  per  cent.*  A  neuropathic  heredity  has  been 
found  in  one  sixth  of  the  cases — epilepsy,  insanity,  or  chorea  itself. 
This  proportion  is  not  great,  but  the  actual  facts,  in  the  case  of 
neuroses,  always  exceed  those  that  can  be  ascertained,  and  often  mnch 
exceed  them.  Moreover  they  are  emphasised  by  the  strong  character 
of  many  instances.  For  example,  three  sisters  suffered  from  tnie 
chorea ;  a  sister  also  suffered  from  chorea,-  and  the  mother  from 
epilepsy ;  the  mother  of  one  patient  was  insane,  and  her  sister's  child 
also  had  chorea ;  the  father  of  another  bad  suffered  from  chorea  in 
early  life,  and  so  had  two  children  of  his  brother ;  five  relations  of 
another  had  been  insane.  .  Many  other  similar  facts  have  been  met 
with  in  the  investigation  of  the  clinical  history  of  epilepsy.  For 
instance,  a  man  was  epileptic,  his  sister  insane,  and  two  of  berchfldien 
had  chorea.  Two  sisters  of  an  epileptic  girl  had  had  chore*.  Two 
children  suffered  from  chorea,  their  motiier^s  sister  being  epilep^ 
and  insane.f 

*  Brit.  Med.  Association't  Collection  (lee  note  on  D^zt  p>g«). 

t  Many  illastrations  of  a  double  family  tendencj  are  mentioned  hj  Moa^  ■ 
hiH  analysis  of  236  cases  of  chorea  coutained  in  the  case-books  of  UnivsriitjCoDfl' 
Hospital  and  of  the  Hospital  for  Sick  Children  (« Bram/  1882,  yoL  ▼,  p.  US).  ^ 
two  cases  the  patient's  father  had  suffered  from  rheomatio  fever  acd  eliortil  ^ 
another  both  the  father  and  the  mother  had  had  riieunatio  fever,  and  a 
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Age. — Chorea  is  essentially  a  disease  of  the  later  period  of  childhood. 
Nine  tenths  of  the  cases  occur  between  5  and  20,  and  four  fifths 
between  5  and  15.  A  larger  number  of  first  attacks  (nearly  half  the 
total)  occur  between  5  and  10  than  between  10  and  15  ;  bat  according 
to  my  own  observations,  if  relapses  are  included,  more  cases  occur 
between  10  and  15,  and  the  thirteenth  year  of  life  is  that  which  presents 
the  largest  number  of  attacks.*  Under  5  the  disease  is  extremely 
rare ;  a  few  cases  hare  been  recorded  at  4,  and  one  recorded  case  (with 
endocarditis)  in  a  girl  commenced  at  the  age  of  2  years  11  months.f 
Not  mora  than  5  per  cent,  of  the  total  number  of  attacks  occur  over 
20.  The  disease  is,  however,  occasionally  met  with  in  later  life, 
even  up  to  extreme  old  age.  Between  80  and  40  the  disease  is 
scarcely  ever  met  with.  Many  cases  of  senile  chorea  probably  depend 
on  a  morbid  process  different  in  nature  from  that  which  causes  the 
juvenile  form  of  the  disease,  although  similar  in  effect. 

Sex. — Chorea  affects  girls  nearly,  but  not  quite,  three  times  as  fre- 
quently as  boys.  A  combination  of  recorded  statistics  yields  365  bojs 
to  1000  girls.{  The  preponderance  of  girls  is  least  in  childhood,  and 
increases  after  puberty.  The  disease  is  rare  in  lads  over  16.  Between 
20  and  30  it  is  practically  confined  to  females.  During  the  second  half 
of  life,  however,  the  rare  cases  of  chorea  occur  in  both  sexes,  and  seem 
a  distinct  variety. 

Climate  has  little  influence.  Chorea  occurs  in  warm  as  well  as  in 
temperate  countries.  The  question  of  its  relation  to  season  has 
recently  attracted  attention,  especially  in  America.  At  Philadelphia^ 
Morris  Lewis  found  an  apparently  distinct  relation  to  time  of  year» 

» 

chores ;  in  another  the  mother  h«d  had  rhenmatto  fever,  and  mother,  father,  and 
brother  had  had  ohoreu.  Qreat  variations  exist  in  the  proportions  of  both  rhenmatio 
and  neorotic  heredity  given  in  tbe  collection  of  cases  made  by  different  observers. 
That  of  the  former  has  been  thought  to  be  doe  to  locality,  bat  both  are  probably 
chiefly  the  result  of  the  narrowness  or  width  of  tbe  conceptions  applied  to  the  facta 
ascertained. 

Tbe  special  form  of  "hereditary  chorea"  (affecting  many  generations)  is 
separately  described  on  a  later  page. 

*  The  439  cases  tabulated  by  Dr.  S.  Mackeniie  for  the  Brit.  Med.  Assoc.  Colleo- 
tive  InTestigation  Committee  (*  Brit.  Med.  Journal/  February  26th,  1887)  give  84 
per  cent,  (one  third)  between  five  and  ten,  43  per  cent,  between  ten  and  fifteen,  and 
16  per  cent,  between  fifteen  and  twenty ;  but  unfortunately  it  is  not  stated  how 
many  were  first  attacks.  In  this  list  are  cases  at  forty,  sixty-three,  sixty-eight, 
seventy-three,  seventy-eight,  and  eighty -six.  The  facts  there  stated  agree  closely 
with  thoae  in  the  text,  which  have  been  furnished  by  an  extensive  and  nnselected 
series  of  cases  that  have  come  under  my  own  obsenration. 

t  Stnrgee, '  Lancet,'  1888. 

X  Tbe  statement  in  the  text  is  based  on  the  eases  eoUected  by  Hughes,  8^,  Pye> 
Smith,  Bnfs,  Steiner,  Wilkinson,  Sturges,  and  on  100  original  cases.  Correct  facta 
regarding  tbe  influence  of  age  can  only  be  ascertained  by  combining  statistics,  since 
they  are  not  fnir\y  represented  either  by  the  figures  obtained  from  Children's 
Hospitals,  or  by  those  from  General  Hospitals  in  towns  in  which  Childrea'a  Hos- 
pitals exist. 

vou  n.  38 
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most  cases  occurring  in  the  spring  months;*  in  Boston.  how»^ 
Putnam  failed  to  trace  such  an  influence,  and  in  this  countrj  theeQp 
of  season  does  not  seem  to  be  great,  the  numbers  (of  100  atta<2X 
commencing  in  each  quarter  being — Ist,  thirty-three;  2nd,  twentj^fi^ 
8rd,  twenty ;  4{th,  twenty-seven.  The  minimum  was  in  July  and  Au^u^ 
A  more  distinct  relation  to  season  is,  however,  occasionally  to  be  trmcei 
in  the  recurrences  of  the  disease  (see  p.  608).    An  occasional  fpeeu/ 
frequency  of  the  malady  is  often  to  be  observed,  perhaps  connecte<f 
with  the  influence  of  weather,  but  definite  proof  of  this  is  wautiE^. 
In  its  study,  the  cases  with  neurotic  and  with  rheumatic  hereditf 
should  be  separated ;  this  influence  may  be  true  of  the  latter  ool), 
and  obscured  if  all  are  taken  together.f 

The  only  immediate  cause  of  chorea  that  can  be  traced  witb  as; 
frequency  is  emotion,  usually  fright,  rarely  mental  distress.  The 
proportion  of  caises  in  which  mental  emotion  can  be  traced  has  Tuied 
in  different  collections,  between  a  fifth  and  a  fourth.  I  have  found 
the  frequency  to  be  nearly  the  same  in  each  sex,  but  it  is  relativelj 
more  common  in  boys  under  twelve,  and  is  rare  in  boys  over  foorteen, 
whereas  it  is  a  not  uncommon  excitant  of  chorea  in  girls  uptotwentj. 
The  interval  between  the  fright  and  the  first  symptoms  of  the  chont 
rarely  exceeds  a  week ;  {  it  is  about  as  frequent  for  it  to  be  one  week  si 
to  be  less  than  a  week  (three  or  fi?e  days).  Very  rarely  the  uterral 
is  only  one  day,  and  still  more  rarely  there  is  no  interval, — theeiK»«t 
immediately  succeeds  the  fright.  This  was  the  case  in  a  lad  in  whom 
the  movements  commenced  immediately  after  a  pistol  had  been  una* 
pectedly  discharged  close  to  his  ear.  Another  boy  was  discovered  id 
an  apple  tree,  and  fell  in  his  hasty  descent ;  he  immediately  began  to 
shake ;  the  tremor  of  alai  m  assumed  a  choreic  character,  and  peniited 
as  chorea. 

Occasionally  the  fright,  which  was  the  cause  of  the  chorea  in  giriii 
occurred  at  the  menstrual  period,  but  such  instances  are  tooweUft 

*  The  percentage  varied  from  4*1  per  rent,  in  October,  and  4*8  ptr  avi  ^ 
November,  to  8*2  per  cent,  iu  January,  15*3  in  Marcb,  8*6  in  ▲pril,  107  b  Ibji 
and  10'6  in  Jnly,  and  then  fell  gradnall}*  to  its  It/weat  point  in  October. 

t  Dr.  Morris  Lewis  instituted  an  elaborate  iiiquiij  witb  tbe  ob}«l  «f  mn'' 
tidning  wbetber  tbere  is  any  relation  between  temperature,  hanldityf  9  bv** 
metric  Tariations  and  the  occurrence  of  chorea  (compared  over  a  period  fli  tP 
yean),  but  be  could  find  none.  He  found,  however,  that  there  is  a  sUg ht  oi^ 
spoudence  with  the  average  number  of  cloudy  days  per  month,  and  aleo  aitii  tht 
actual  number  of  rainy  days,  and  a  still  closer  connection  with  the  numb«of  ii*s 
centres  passing  over  Philadelphia;  and  that  the  correepondenoo  becasMclsM't^ 
wider  the  range  of  country  included  in  the  meteorological  obsenraLions,  tiU  sain* 
of  a  radius  of  400  miles  was  reached,  and  then  the  oorrespondenoe  bitieiii  ^ 
storm  curve  and  the  chorea  curve  became  still  mure  oloee.  Comparing  the  fNi*f* 
number  of  attacks  per  month  of  chorea  sod  rhenmatiam,  the  eariooi  Ihst  vi* 
ascertained  that  the  variations  in  the  occurrence  of  rheumatism  eorraspoadidvi^ 
those  of  chorea,  but  were  uniformly  a  month  later,    (lli* '  Poly oUnIc/  Jaa,  1^*) 

X  In  the  cases  in  which  many  weeks  elapse  between  the  fright  and  tht  Mf*' 
ptoms,  a  causal  relation  is  extremely  doubtful. 
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anj  special  significanoe  to  be  attached  to  the  coincidence.  Nor  is  anj 
disorder  of  menstruation  to  be  recognised  with  sufficient  f requencjHo 
justify  the  assumption  of  a  causal  influence.  Imitation  is  often  said 
to  be  an  occasional  cause  of  chorea ;  the  hysterical  variety  often  arises 
thus,  but  it  is  doubtful  whether  true  ordinary  chorea  is  so  produced. 
It  should  be  noted,  however,  that  the  connection  between  some  cases 
of  apparently  hysterical  chorea  and  the  common  form  is  exceedingl/ 
close.  In  the  epidemics  of  chorea  that  are  occasionally  met  with 
among  children  at  the  same  school,  for  instance,  most  cases  are  dis- 
tinctly of  the  hysterical  variety,  but  in  a  few  the  movements  maj 
resemble  those  of  the  common  form. 

Chorea  sometimes  results  from  traumatic  influences,  but  it  is  pro- 
bable that  their  efficiencj  depends  on  coincident  emotion.  Thus 
chorea  has  resulted  from  a  fall  or  a  blow  on  the  head  and  from  the 
extraction  of  a  tooth,  but  it  has  also  followed  an  attempt  at  tooth- 
extraction  which  was  unsueoessf  ul. 

Intestinal  worms  are  occasionally  present  in  choreic  patients,  and 
have  been  supposed  to  cause  the  disease.  In  extremely  rare  cases 
chorea  has  been  ascribed  to  the  irritation  of  a  peripheral  spinal  nerve. 
The  influence  of  these  reflex  causes  is  doubtful,  since  they  are  so 
seldom  met  with,  but  it  can  scarcely  be  denied. 

Ohorea  is  so  rare  in  association  with  acute  specific  diseases* 
that  such  a  coincidence  is  probably  accidental;  or,  at  most^  ths 
general  disease  only  serves  to  excite  the  chorea  in  an  indirect  way. 
A  girl  sixteen  years  old  had  a  well-marked  attack  of  ohorea  during 
the  course  of  typhoid,  but  she  had  suffered  from  acute  articular 
rheumatism  a  year  before.*  Toxic  influences  may  perhaps  some* 
times  cause  it.  An  attack  and  relapse  seemed  clearly  the  result  of 
the  absorption  of  iodine  in  one  ease;  in  another,  severe  coincident 
multiple  neuritis  suggested  a  blood-state  of  peculiar  character.f 

Three  important  etiological  influences  remain  for  discussion,  two 
of  which  have  given  rise  to  much  controversy, — acute  rheumatism* 
organic  heart  disease,  and  pregnancy. 

Acute  I^mkmaiism^^ThB  fact  that  a  considerable  number  of  patients 
with  chorea  have  had  acute  rheumatism  has  been  recognised  by  all 
observers  since  it  was  first  pointed  out  by  Hughes  and  by  O.  S^, 
although  the  extent  and  significance  of  the  association  have  been 
variously  estimated.  The  largest  recorded  proportion  of  cases  with  pre- 
ceding rheumatism  is  one  half.}  In  my  own  cases  the  proportion  was 
about  one  fourth,  but  varied  at  different  ages;  in  only  one  oaseb 

•  Peiper,  *  Dmit,  med.  Woehcnschrift,'  1886,  Not.  a 

t  Fry, '  Joarn.  Nenr.  and  Ment  Dit.,'  1890. 

X  Tjlden,  'St.  Bart.  Hotp.  Bep.,'  found  some  flleanatle  hittorj,  famny  dv 
penonal,  in  72  per  cenfc.  Abost  a  fourth  is  the  proportion  found  by  Hugh«% 
two  if ilu  bj  See,  and  a  fourth  by  tbs  « B.  IC.  A.  GoU.  Invtrt.  B«p.'  (loe.  eit, 
p.  428).  In  the  latter  the  percentage  was  26,  and  about  the  lame  in  esch  aes  i 
buft  when  to  theie  oatas  are  added  thoae  in  whieh  acute  rbeumatism  oeenrred 
during  or  aflw  the  chorea,  the  percentage  riaea  to  82^  sr  sns  third,  sad  anothsr 
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under  nine,  was  there  a  liistorj  of  rhonmatism,  while  of  53  cases 
which  occurred  between  ten  and  fifteen  years,  16,  considerably  more 
than  one  fourth,  bad  suffered  from  rheuuiatio  feyer.  This  fact  shows 
clearly  that  the  influence  of  rheumatism  will  be  under-represented 
in  statistics  collected  at  hospitals  for  children.  The  proportion,  in  later 
childhood  at  least,  is  too  large  to  be  ascribed  to  accidental  coincidence, 
and  the  close  relationship  between  the  two  diseases  is  shown  in  an 
emphatic  manner,  by  the  facts  that  not  very  rarely  chorea  immediately 
loUows  acute  rheumatism,  that  the  latter  occasionally  comes  on  in  the 
course  of  chorea,  and  also  by  the  mysterious  but  unquestionable  rela- 
tion next  to  be  mentioned  between  chorea  and  disease  of  the  cardiac 
Tslves. 

Seart  diiease  may  be  developed  during  the  course  of  chorea,  or  may 
precede  it.  The  latter  only  concerns  us  now.  Published  statutics 
afford  no  information  on  this  point,  for  no  attempt  has  been  made  to 
discriminate  between  the  two  forms.*  When  the  cardiac  disease  it 
considerable  in  amount,  and  the  chorea  of  short  duration,  and  espe- 
tally  if  the  walls  of  the  heart  present  evidence  of  consecutiTe  changes, 
we  are  justified  in  assuming  that  the  heart  disease  preceded  the  chorea» 
and  this  assumption  is  rendered  the  more  probable  if  there  has  been 
a  preceding  attack  of  rheumatic  fever.  Of  forty  oases  in  which  I 
found  evidence  of  organic  heart  disease  there  was  strong  reason  to 
believe  that  this  preceded  the  chorea  in  eighteen.  From  the  nature 
of  the  investigation,  this  proportion  is  probably  below  the  actual  facts 
(because  only  conclasive  evidence  was  admitted),  and  it  is  therefore 
probable  that  in  about  one  half  of  the  cases  in  which  organic  disease 
of  the  heart  exists,  this  preceded  the  attack  of  chorea  in  which  it  was 
evident. 

Regarding  the  combinations  of  the  three  conditions,  rheumatism, 
organic  heart  disease,  and  fright,  I  have  found  that  cardiac  disease 
was  present  (eitlier  before  or  during  the  chorea)  in  three  quarters  of 
the  cases  in  which  there  was  a  history  of  rheumatic  fever,  while  in 
those  without  such  history  there  was  heart  disease  in  only  a  third. 
Fright  was  the  apparent  cause  of  the  chorea  in  a  rather  larger  pro* 
portion  of  the  patients  who  had  had  rheumatic  fever,  or  preceding 
heart  disease,  than  of  those  who  had  not. 

Pregnancy, — Chorea  may  occur  as  a  complication  and  consequence 
of  pregnancy.  The  hysterical  form,  to  be  presently  described,  is 
sometimes  met  with,  but  as  a  rule  the  malady  corresponds  with  the 
form  met  with  in  early  life.  Some  of  the  patients  who  thus  suffer 
have  had  chorea  or  rheumatic  fever  in  childhood  or  youth, f  or  an 

14  per  cent,  had  suffered  from  vagne  rheamatie  pains.  For  other  ttatiatiot  tee 
Herringham, '  Med.-Chir.  Trans.,' vol.  Ixzii,  and  Syen, '  Lancet,'  1889. 

*  To  this  statement,  however,  the  '  fi.  K.  A.  Collect.  Inv.  Report'  constitutes  aa 
•xception. 

t  Of  course  the  converse  most  not  he  asenmed  |  very  few  of  those  who  have  chorea 
hk  childhood  Bofler  from  it  during  pregnancy* 
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Attack  of  rheumatio  ferer  immediately  precedes  the  chorea.  One 
patient  had  no  chorea  daring  the  first  pregnancy;  in  the  interval 
between  the  first  and  the  second  she  had  an  attack  of  rheumatio 
feyer,  and  during  the  second  she  suffered  from  chorea  (Mosler). 
But  in  the  majority  there  is  no  predisposing  influence,  except  the 
pregnancy,  to  which  the  disease  can  be  ascribed.  Fright,  or  some 
other  distressing  emotion,  is  the  apparent  exciting  cause  of  the  dis- 
ease in  about  the  same  proportion  in  gestational  chorea  as  in  the 
chorea  of  earlier  life.  If  the  disease  has  occurred  during  one  preg- 
nancy it  may  or  may  not  occur  during  one  or  more  succeeding 
pregnancies.  It  scarcely  ever  occurs  for  the  first  time  over  twenty- 
fiye  jrears  of  age.  The  number  (28)  of  cases  occurring  at  different 
ages  is  as  follows  :  17,  three ;  18,  three ;  19,  three  ;  20,  eight ;  21, 
two;  22,  two;  23,  six;  24, one.* 

In  the  recorded  cases  of  distinct  chorea  occurring  during  pr^nancy 
after  twenty-four  years  of  age,  the  patients  have  suffered  from  chorea 
during  a  previous  pregnancy.  The  disease  is  most  common  during  the 
first  pregnancy,  and  is  very  rare  after  the  second  except  as  a  recurrence. 
Of  thirty-eight  recorded  attacks,  twenty -five  were  during  the  first,  and 
ten  were  during  the  second  pregnancy,  the  first  having  been  free.  In 
two  attacks  in  the  third,  and  one  during  the  fourth  pregnancy,  the 
patients  had  previously  suffered  from  chorea  during  a  similar  condi- 
tion. In  the  only  recorded  casef  in  which  a  patient  is  said  to  have 
suffered  for  the  first  time  during  the  fourth  pregnancy,  it  is  doubtful 
whether  the  disease  was  really  chorea,  since  the  movements  were  con- 
fined to  the  legs. 

The  chorea  may  commence  at  any  period  of  pregnancy,  from  the 
beginning  until  near  the  close,  but  it  begins  more  frequently  in  the 
third  than  in  any  other  month,  and  very  rarely  in  the  ninth  month. 
Of  thirtj-six  attacks^  the  numbers  commencing  in  each  month  were — 
1st,  four;  2nd,  three;  8rd,nine;  4th,  five;  5th,  four;  6th,  four;  7th, 
three;  8th,  three;  9th,  one.  Thus  two  thirds  of  the  attacks  commence 
before  the  end  of  the  fifth  month,  and  one  quarter  of  the  total  number 
commence  in  the  third  month.  If  chorea  recurs  during  several  preg- 
nancies, there  is  no  uniformity  in  the  date  of  its  commencement ;  for 
instance,  in  one  remarkable  example  of  recurrence,  the  patient  (who 
had  had  rheumatic  fever,  followed  by  chorea  at  sixteen)  became 
choreic  in  the  fourth  month  of  her  first  pregnancy  (at  twenty- two),  in 
the  third  month  of  the  second,  at  the  commencement  of  the  third,  and 
in  the  fourth  month  of  the  fourth  pregnancy  (Lawson  Tait).    The 

*  The  figures  are  bued  on  an  analysis  of  recorded  and  original  cases ;  most  ot  tbp 
former  have  been  collected  by  Barnes  (' Obstetrici<l  Trans./  18b9),  bat  some  of  bis 
fiins  have  not  been  included,  either  becaase  insufficiently  reported,  or  because  their 
nature  is  open  to  question. 

f  Lerick,  'Am.  Journal  of  Med.  Science,'  1862. 

X  In  the  statement  in  the  text  those  cases  which  haTO  been  recorded  as  commenc- 
ing when  the  pregnancy  bad  existed  for  a  certttn  namber  of  months  are  considered 
M  commencing  in  the  subsequent  "  month  "  of  gestation. 
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cases  apparently  excited  by  fright  show  no  difference  in  the  date  ^ 
their  commencement,  but  a  rather  larger  proportion  do  not  exc 
twenty  years  of  age  than  of  tbe  cases  in  which  no  exciting  caiue 
be  traced.  In  one  instance  albuminuria  existed,  left  (with  a  cardL^c 
murmur)  by  an  attack  of  scarlet  fever  in  the  fourth  month  of  iTc^tS'* 
nancy ;  the  chorea  commenced  in  the  eighth  mouth  (Woodman). 

In  extremely  rare  cases,  cborea  (of  ordinary  form)  has  been  obmred 
to  commence  after  delivery  or  after  abortion,  and  the  subjects  of  tbii 
post-puerperal  chorea  have  for  the  most  part  been  beyond  the  age  to 
which  the  chorea  of  gestation  is  cbiefly  limited. 

Stmftoms.  —The  characteristic  symptoms  of  chorea,  the  spontaneoQi 
movement,  iuco-ordination,  aud  muscular  weakness,  are  all  present  ia 
severe  cases,  and  are  often  associated  with  some  mental  failore.  b 
slight  cases  tbe  symptoms  may  be  combined  in  various  degrees. 

The  first  tbing  to  attract  attention  is  sometimes  the  spontaoeoH 
twitching,  sometimes  the  interference  with  voluntary  action.  Dm 
spontaneous  movements  are  first  noticed  in  tbe  hands  or  face,  nudj 
in  tbe  legs,  and  so  closely  resemble  tbose  involuntary  actions  irlaA 
*' nervous"  children  present  under  emotion  that  they  are  oftea 
regarded  as  such.  The  interference  with  movement  is  rarely  at  fini 
a  conspicuous  inco-ordination ;  a  sudden  purposed  movement  if  mon 
considerable  tban  was  intended,  or  a  persistent  action  is  isddenlj 
disturbed  by  an  unwilled  movement.  The  insubordination  of  tbe 
motor  centres  is  seen  also  in  the  occasional  unintended  rdaxatiOB 
of  muscles,  or  in  a  delay  of  intended  relaxation.  Thus  objects  whiek 
are  being  carried  are  suddenly  dropped,  and  in  one  lad  the  fint 
indication  of  tbe  commencing  disease  was  that  in  throwing  a  enM 
ball  the  fingers  relaxed  their  grasp  too  late,  and  tbe  ball  simply  €eD 
to  the  ground.  Tbe  spontaneous  movements  may  at  first  be  reeo^* 
nised  only  on  close  observation,  but  as  the  disease  advances  ihej 
become  conspicuous  enough*  They  are  quick  and  irregular,  sud^ 
times  complex  in  character,  and  each  movement  is  brief  in  dnratioa. 
The  mouth  is  drawn  to  one  side  with  an  associated  movement  of  the 
lips,  the  ejes  are  closed  for  a  moment.  The  fingers  are  iircgulirij 
extended,  the  hand  is  pronated  or  supinated,  or  the  whole  am  ii 
suddenly  extended  or  rotated,  and  these  movements  are  often  com- 
bined. In  the  legs  the  movements  are  usually  more  simple,  momei* 
tary  muscular  contractions ;  they  may  cause  merely  a  slight  jeik  d 
the  body,  but,  if  considerable,  walking  and  even  standing  maj  be 
seriously  interfered  with. 

The  spasmodic  movements  are  always  irregular  in  time  aa  wdl  ■ 
in  chamcter  and  degree.  At  first  they  are  occasional  only,  bat  ths? 
frequency  increases  with  their  severity,  until  at  last  they  may  be  • 
continuous  and  vioh  nt  that  tbe  limbs  are  in  constant  movement  Qe 
spasm  in  the  muscles  of  the  neck  may  cause  frequent  movencBl  of 
the  head  U>  one  side,  and  the  eyes  may  move  with  the  head.    lasM^ 
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eases  the  Bpasm  of  tLe  eyeball  muscles  is  not  quite  equal,  and  moTnen* 
tarj  diplopia  results.  The  muscles  of  the  trunk  may  also  be  involved. 
Wheu  their  affection  is  slight,  the  patient  from  time  to  time  sways  to 
one  side  while  sitting  or  standing ;  when  considerable,  standing  or 
sitting  is  impossible,  and  the  patient  may  even  be  thrown  out  of  bed 
by  some  riolent  contortion.  The  limbs  may  be  thrown  about  with 
such  force  that  serious  bruises  result  from  their  contact  ¥rith  adjacent 
objects,  and  in  one  recorded  case  the  choreic  spasm  of  the  muscles  of 
the  jaw  was  so  violent  that  several  of  the  teeth  were  broken  (Tuek« 
well).  The  movements  are  always  increased  by  excitement,  and  bj 
attempts  at  voluntary  movement,  and  are  lessened  by  repose,  physical 
and  mental.  They  almost  invariably  cease  during  sleep,  natural  or 
induced,  but  their  severity  may  prevent  sleep  for  days  together. 

Voluntary  movements  are  executed  rapidly  and  in  a  spasmodie 
manner.  This  character  seems  to  be  in  part  impressed  upon  them  by 
the  tendency  to  spasm,  in  part  to  be  the  result  of  an  attempt  to  escape 
the  disturbing  influence  by  rapidity  of  movement.  Thus  the  tongue 
is  protmded  suddenly  and  jerked  back  again,  or  the  hand  makes  a 
dash  at  any  object  which  it  attempts  to  grasp.  Usually,  and  always 
in  severe  cases,  the  resulting  movement  is  irregular,  partly  from  dis- 
turbing spasm,  partly  from  an  inco-ordinatton  which  is  not  always 
related  in  degree  to  the  amount  of  spontaneous  movement.  In  some 
cases  the  latter  may  be  slight  while  inco-ordination  is  great,  and, 
conversely,  Toluntary  movement  may  be  almost  steady  although  there 
is  much  spontaneous  spasm.  Sustained  muscular  action  is  often 
impossible;  an  object  maj  be  grasped  with  firmness,  but  first  one 
finger  and  then  another  relaxes  in  spite  of  the  will. 

The  muscles  of  respiration,  especially  the  diaphragm,  frequently 
share  the  irregularity  observed  in  the  action  of  the  more  strictly 
Tolnntary  muscles ;  the  respirations  are  unequal ;  deep  and  shallow 
breathing  alternates,  or  deep  breaths  are  separated  by  pauses ;  thoracic 
and  abdominal  breathing  may  alternate  irregularly.  The  heart's 
action  is  sometimes  irregular,  but  this  is  almost  always  produced  by, 
and  distinctly  consequent  on,  the  inequality  of  the  respiratory  move* 
ments. 

Besides  the  interference  with  movement  occasioned  by  spasm  and 
inco-ordination,  there  is  usually  distinct  deficiency  of  muscular  power. 
The  degree  of  loss  of  power  may  not  be  proportioned  to  the  spasm ; 
it  may  be  considerable  when  the  latter  is  barely  recognisable.  This 
is  frequently  noticeable  at  the  onset,  but  sometimes  there  is  much 
weakness  and  scarcely  any  spasm,  a  form  which  I  have  proposed  to  call 
**  paralytic  chorea."*  Tbere  is  never,  however,  anything  like  complete 
loss  of  power,  and  often  the  loss  of  use  of  a  limb  is  out  of  proportion 
to  the  actual  muscular  weakness. 

These  motor  symptoms  may  be  from  the  first  general,  and  through- 
>ut  may  involve  both  sides  equally.     The  arms  are  almost  always 
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affected  earlier  and  in  greater  degree  tban  tbe  legs,  and  tlie  move* 
ments  in  the  arms  are  wider  in  range  and  more  irregnlar  in  character. 
The  difference  that  exists  between  the  physiological  movements  of  the 
npper  and  the  lower  limbs  is  thus  reproduced  in  the  spasm.  In  at 
least  half  the  cases,  howeyer,  the  affection  of  the  two  sides  is  not 
equal.  It  maj  be  throughout  limited  to  one  side  (hemichorea),  or 
it  maj  affect  one  side  first,  and  afterwards  the  other.  In  the  latter 
cases  it  maj  continue  on  the  side  first  affected  when  the  other  is 
involved,  unilateral  chorea  thus  becoming  general ;  or  it  may  cease  on 
tke  first,  when  it  passes  to  the  other.  The  cases  in  which  it  is  limited 
'ji*  one  side  present  considerable  variety  in  the  area  affected:  the 
movements  may  involve  the  arm  only,  the  leg  escaping ;  they  may  affect 
the  arm  and  leg  on  the  same  side,  or  one  arm  and  both  legs,  the  other 
arm  remaining  free  and  the  leg  on  the  side  of  the  unaffected  arm 
being  usually  less  involved  tban  the  other.  These  variations  in  the 
distribution  of  partial  chorea  correspond  closely  to  the  distribution  of 
partial  convulsive  seizures.  There  seems  to  be  no  difference  in  the 
frequency  with  which  the  right  or  the  left  side  is  the  seat  of  hemi* 
chorea,  or  is  affected  most  or  first  in  general  chorea.  No  relation  can 
be  traced  between  the  presence  of  heart  disease,  or  the  influence  of 
fright,  in  causing  the  disease,  and  the  side  affected.  Of  sixty-four 
eases  I  find  the  total  numbers  nearly  equal  for  each  side : 


Right 

UA. 

One  lide  only      • 

• 

• 

•       11 

18 

One  side  flnt      • 

• 

• 

.      10 

10 

One  tide  moit     • 

• 

• 

.      10 

10 

81  83-64. 

The  d%d/fi&  trritahUity  of  the  muscles  and  nerves  can  only  be 
thoroughly  studied  in  cases  of  hemichorea  in  which  the  unaffected 
limbs  are  available  for  comparison.  Sometimes  no  alteration  of 
irritability  can  be  discovered.  But  in  other  cases  a  distinct  increase 
of  irritability  may  be  found  in  nerve  and  muscle  to  both  faradism 
and  voltaism,*  the  difference  amounting  to  one  or  two  centimetres  of 
the  secondary  coil  of  a  farad  ic  apparatus,  or  two  to  four  cells  of  a 
▼oltaic  battery.  I  have  observed  this  increase  of  irritability  to  be 
absent  at  the  commencement,  to  come  on  during  the  course  of  the 
disease,  and  to  subside  with  recovery.  A  "  qualitative "  change  in 
the  mode  of  response  to  voltaism  has  also  been  described,  instead  of 
the  contraction  on  closuro  of  the  circuit,  occurring  at  the  negative 
pole  with  a  weaker  curront  than  at  the  positive,  the  latter  may  occur 
as  readily  as  the  former  (i.  e,  instead  of  1  E1.C.0.,  2  A.O.O.y  we  have 
KC.C.  =A.C.O.). 

Speech  is  often  impaired  in  chorea.  The  movements  of  the  muscles 
of  articulation  aro  disturbed  just  as  those  of  other  voluntary  muscles. 

*  I  have  obeerved  this  in  levonl  cases,  and  it  lias  sleo  been  noted  by  Benedlk^ 
Bosenthal,  and  Schmitt. 
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Irregularitj  of  moveinent  of  the  vocal  cords'  has  been  obsonred  ¥pith 
the  laryngoscope  (▼.  Ziemssen),  while  the  disturbance  of  respiration 
further  deranges  utterance.  Words  are  uttered  quicklj,  just  as 
voluntary  movements  are  performed  quickly ;  speech  is  interrupted 
by  sudden,  deep  inspirations,  which  often  cut  off  the  last  syllables  of 
a  word.  Sometimes  the  words  are  jerked  out  in  separated  parts. 
Actual  stammering  is  rare,  but  I  have  met  with  one  case  in  wLich  it 
preceded  the  other  symptoms.  In  severe  cases  the  interference  with 
articulation  may  be  very  great ;  the  spasm  in  the  muscles  of  the  mouth 
and  tongue  on  any  attempt  at  articulation  may  render  it  impossible 
for  weeks  for  the  patient  to  utter  a  single  word.  There  is  often  a 
disinclination  to  speak  (due  to  the  conscious  difficulty,  and  pai*tly 
perhaps  to  the  mental  state  presently  to  be  described)  in  addition  to 
the  actual  interference  with  articulation. 

Sensibility  is,  as  a  rule,  unafEected.  In  extremely  rare  cases, 
unilateral  diminution  or  increase  of  sensilility,  sometimes  involving 
the  special  senses,  has  been  observed.  Such  disturbance  is  probably 
allied  to  that  met  with  in  hysteria,  and  is  certainly  no  part  of  the 
ordinary  symptoms  of  chorea.  Tender  points  along  the  spine  or 
along  the  course  of  the  nerves  (especially  where  these  emerge  from 
deeper  structures)  have  rarely  been  observed  (Cartier),  and  may 
have  been  due  to  a  slight  degree  of  the  multiple  neuritis  which  has 
been  met  with,  in  severe  form,  as  a  complication. 

Chorea  is,  as  a  rule,  a  painless  disease.  The  muscular  spasm  may 
eause  fatigue,  but  occasions  no  sensation  of  pain.  I  have  met  with 
only  two  cases  in  which  there  was  pain  in  the  limbs  at  the  onset. 
One  patient,  a  girl,  complained  of  pain  in  the  left  hand,  which 
gradually,  in  the  course  of  a  few  hours,  passed  up  the  arm  to  the 
side  of  the  head,  and  three  days  after  was  felt  in  the  leg.  The 
ehoreic  movements  commenced  in  each  limb  at  the  same  time  as  the 
pain.  The  disease  afterwards  became  general  without  any  pain  in 
the  other  side.  There  was  no  affection  of  the  heart.  In  the  other 
case,  also  a  girl,  intermittent  neuralgic  pains  in  face,  arm,  and  leg 
occurred  for  some  weeks  before  the  onset  of  right-sided  chorea. 
The  latter  was  accompanied  by  some  hysterical  hemiansesthesia. 

The  pupils  are  often  large,  but  it  is  doubtful  whether  this  character 
is  connected  with  the  disease.  Once  I  observed  inequality  of  the 
put>ils,the  larger  being  on  the  side  opposite  to  the  limbs  most  affected. 

The  mental  state,  in  slight  cases  of  chorea,  may  be  normal,  but  in 
severe  cases  there  is  usually  some  irritability  and  often  distinct  mental 
dulness.  The  degree  of  change  does  not  bear  any  relation  to  the 
severity  of  the  other  symptoms.  The  mental  dulness  is  usually  con- 
spicuous in  the  patient's  aspect,  and  may  amount  to  practical  dementia, 
so  that  stools  and  urine  may  be  passed  into  the  bed,  not  from  para- 
lysis of  the  sphincters,  but  from  mental  apathy.  In  other  cases  the 
irritability  may  pass  into  excitement,  the  mind  seems  to  share  the 
disturbance  so  conspicuous  in  the  muscles,  and  there  is  excited 
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delirium,  which,  in  its  restlessness  and  delusions,  maj  resemble mmiii 
and  in  some  cases  mast  be  regarded  as  such.  In  some  of  these  eaiM 
the  physical  symptoms  are  trifling  compared  with  the  mental  dii- 
turbance. 

SymptofM  outnde  the  NervouB  System. — The  temperature  in  iligtt 
cases  is  normal  throughout,  but  in  severe  forms  it  may  be  raised  one 
or  two  degrees.  Even  in  these  it  rarely  reaches,  and  still  morenielj 
exceeds,  102°  F.  I  have  once  observed  occasional  elevation  oi  temp^ 
rature  from  time  to  time,  during  a  prolonged  attack,  without  uj 
complications  or  endocarditis  to  which  it  could  be  referred  *  Hype^ 
pyrexia  occurs  in  rare  cases,  probably  as  a  rheumatic  complication  ia 
most  instances,  but  in  uncomplicated  acute  chorea  a  rise  to  l(ff  ky 
been  observed  before  death.  The  patients  are  often  previously  umak, 
or  they  become  pale  and  lose  weight  rapidly  during  the  course  of  the 
disease,  especially  if  this  is  so  severe  as  to  interfere  with  sleep. 

Heart, — The  cardiac  symptoms  are  of  great  importance.  The  polse^ 
as  already  stated,  may  be  irregular  in  consequence  of  the  irregnlaritj 
of  the  breathing.  It  is  usually  increased  in  frequency.  I  htfi 
several  times  noted  that  the  effect  of  posture  on  the  pulse  is  len  tbsa 
in  health ;  the  jmlse-rate  may  be  nearly  or  quite  the  same  in  Hm 
upright  and  the  recumbent  postures.  In  some  cases  the  sounds  and 
impulse  of  the  heart  are  normal.  More  frequently  there  is  sons 
abnormality.  (1)  There  may  be  murmurs,  due  to  the  ansBmia,  in  tbs 
pulmonary  artery  and  aorta,  often  associated  with  a  venous  hmn  in 
the  jugular  vein.  Sometimes  the  systolic  murmur  at  the  base  iscoi* 
tinuous  with  one  beard  over  both  ventricles,  having  its  maxinmmtt 
the  inner  end  of  the  fourth  intercostal  s|.iace,  heard  up  to  bat  not 
l>eyond  the  left  apex,  and  probably  produced  in  the  ventricles,  in  con- 
sequence of  the  blood-state.  With  this  there  may  be  such  a  diangs 
in  the  character  of  the  impulse  as  indicates  slight  dilatation  of  ths 
heart  consequent  on  the  ansemia.  (2)  There  may  be  a  fiiint  sjstolie 
murmur  at  the  apex  of  the  heart,  heard  with  some  beats  and  not  witk 
others ;  this  is  commonly  said  to  be  due  to  irregular  conir«ctioii  of 
the  papillary  muscles,  which  sometimes  fail  to  compensate  for  tks 
shortening  of  the  ventricle,  and  thus  permit  occasional  r^argitatios 
— a  mechanism  that  can  neither  be  proved  nor  disproved.  (8)  In  a 
considerable  number  of  cases  there  is  distinct  evidence  of  an  Mganis 
valvular  lesion.  The  frequency  of  organic  disease  is  leu  in  cbildliuod 
than  in  youth,t  and  hence  has  been  variously  estimated  by  diffeieot 
observers,  according  to  the  class  of  cases  which  have  come  ondsr  tb^ 
notice. 

*  In  the  '  Collect.  Invest.'  oases,  pyrexia  was  noted  in  only  12  per  cent,  bal  itll 
probable  that  this  only  represents  the  treqnenoy  of  snch  considerable  and  jKtk^^ 
pyrexia  as  would  attract  attention. 

t  This  statement  18  at  variance  with  the  oinnion  of  othen»  by  wbooiv  for  tbs  urn 
part,  "  heart  symptoms "  of  hemic,  dynamic,  and  organic  origiin  hava  ao(  bi* 
properly  distinguished. 
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In  some  cases  with  organic  disease  tliere  is  good  reason  to  belieye 
tfaat  the  heart  disease  preceded  the  chorea  (see  ante,  p.  595)  ;  in  other 
cases  the  true  rehition  between  the  two  is  doubtful ;  in  other  cases 
again  the  organic  murmur  may  be  observed  to  develop  during  the 
course  of  the  disease — ^an  indication  of  endocarditis  which,  as  will  be 
seen,  pathology  amply  confirms ;  in  nine  out  of  et ery  ten  fatal  cases 
the  cardiac  Yalves  are  diseased.  Hence  it  is  of  great  importance  that 
the  heart  should  be  examined  repeatedly  during  the  course  of  the 
disease,  and  also  after  its  termination,  but  it  must  be  remembered  that 
endocarditis  may  exist  when  no  murmur  can  be  heard.  Preceding 
valvular  disease  is  most  frequently  mitral  regurgitation ;  occasionally 
there  is  mitral  constriction  alone  or  combined  with  regurgitation.  Aortic 
disease  is  much  less  common;  I  have  only  met  with  two  instances  of 
aortic  reguiigitation  among  about  250  cases  of  chorea  that  have  come 
under  my  observation.  In  one  case  there  was  an  aortic  obstructi?e 
murmur,  musical  in  tone,  combined  with  mitral  regurgitation.*  In 
the  oases  in  which  the  relation  of  the  disease  to  the  chorea  is  doubtful, 
or  in  which  the  heart  is  affected  during  the  chorea,  the  lesion  is  almost 
always  mitral  regurgitation.  The  frequency  of  a  hsemic  murmur  at  the 
aortic  orifice  renders  it  almost  impossible  to  rec(^nise  the  development 
of  an  organic  obstructive  murmur  during  cborea,  but  its  occurrence 
was  probable  in  a  case  in  which  I  found,  at  a  second  attack  of  choreai 
unquestionable  evidence  of  aortic  obstruction  which  was  absent  in  tba 
first  attack,  the  patient  having  had  in  the  interval  no  rheumatic  fever. 
Post  mortem,  endocarditis  has  been  found  at  the  aortic  as  well  as  at 
the  mitral  orifice.  A  murmur  due  to  mitral  regurgitation  usually 
persists  after  the  chorea  has  ceased,  but  may  afterwards  pass  away, 
sometimes  to  be  succeeded  by  evidence  of  obstruction  as  the  altered 
orifice  contracts.  In  a  prolonged  case,  however,  I  have  known  a 
murmur,  certainly  mitral,  to  cease  before  the  movements. 

The  urine  in  chorea  contains  an  excess  of  urea  and  of  phosphates 
(Walshe,  ]^andfield  Jones,  and  others)  bearing  a  general  proportion 
to  the  severity  of  the  attack.  Albumen  is  present  only  from  independ* 
ent  kidney  disease  or  renal  embolism.  The  peculiar  pigment  '*  uxo* 
beiiiatoporphyrin,"  discovered  by  McMunn  in  cases  of  rheumatism, 
has  been  found  also  in  chorea  by  A.  E.  Garrod,  who  has  pointed  out 
that  it  is  additional  evidence  of  the  connection  between  the  two 
maladies,  since  it  is  absent  in  other  nervous  diseases. 

CiympliecUiana, — Endocarditis  is  so  common  in  chorea  that  it  can 
scarcely  be  regarded  as  a  complication.    It  is  usually  of  a  benign  form, 

*  In  the '  Brit  Med.  Am.  Collect.  Inv.'  then  were  116  csees  of  pare  mitral  dii 
and  only  six  of  pure  aortic  disease.  Unfortunately  the  facte  regarding  heart  dis4 
and  chorea  are  given  in  so  condensed  a  form  in  the  Report  that  it  i«  difficult  to 
diaw  anj  general  conclusion  from  thenu  Distinct  organic  disease,  either  preceding 
or  eecoudary,  was  found  in  32  per  cent,  of  the  casee.  But  the  difficulty  of  deciding 
whether  there  is  or  is  not  organic  disease  ie  often  wry  great,  and  the  liirge  nnmber 
of  obsirven  entails  considerable  uncertainty  as  to  Uis  value  of  the  stitistlce  on  thia 
point. 
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and  causes  no  lubjectiTe  symptoms,  alihongli  it  may  lead  to  permanent 
valvnlar  disease.  Occasionally  its  existence  is  emphasised  by  the  oocnr- 
rence  of  embolism.  I  have  seen  hemiplegia  from  embolic  softening  of 
the  brain  occur  during  the  course  of  chorea ;  a  similar  consequence 
of  endocarditis  distinctly  originating  during  an  attack  of  chorea  has 
been  recorded  by  others.  £mI>oli8m  of  the  central  artery  of  the 
retina  has  also  occurred  during  an  attack.*  It  is  exceedingly  rare 
for  the  endocarditis  to  assume  the  more  malignant  type  of  the 
'*  ulcerative  "  form,  and  the  condition  is  met  with  only  after  j^hild* 
hood,  in  the  subjects  of  preceding  valvular  disease.  In  the  oxdy  in- 
stance of  this  dangerous  complication  that  has  come  under  my  notice 
the  patient  was  also  suffering  from  Brigbt's  disease*  but  died  from 
the  septic  embolic  processes. 

Acute  articular  rheumatism  may  not  only  immediately  precede 
chorea,  but  may  come  on  during  the  course  of  the  disease  without  any 
distinct  exciting  cause.  It  is  usually  attended  with  moderate  elevation 
of  temperature,  is  trifling  in  severity,  and  brief  in  duration.  Evidence 
of  fresh  endocarditis  may  sometimes  be  detected  during  the  course  of 
the  rheumatism.  lu  some  patients  there  may  be  found  the  small 
subcutaneous  nodules,  varying  in  size  from  that  of  a  pin's  bead  to 
that  of  a  pea,  met  with  also  in  those  who  are  liable  to  rheumati8m.t 
They  may  be  felt  not  only  beneath  the  skin,  especially  of  the  arms, 
but  also  on  the  tendons,  especially  of  the  flexors  of  the  lingers,  and 
the  peroneal  muscles  of  the  hands.  They  have  been  observed  to  come 
on  with  the  chorea  and  pass  away  with  it.{ 

In  most  cases  of  chorea  the  ophthalmoscopic  appearances  are  those 
of  health.  In  a  few  there  is  optic  neuritis,  usually  slight  in  degree, 
just  enough  to  be  unequivocaL  It  passes  away  when  the  chorea  is 
over.  In  only  one  case  have  I  seen  considerable  neuritis,  comparable  to 
that  seen  in  a  case  of  tumour ;  the  infiammation  passed  entirely  away 
with  the  chorea.  It  is  probable  that  the  neuritis  is  related  to  the 
cause  of  the  chorea  rather  than  directly  to  the  morbid  process  in 
the  brain.  Many  of  the  patients  had  considerable  hypermetropia,  and 
it  is  known  that  this  condition  disposes  to  slight  neuritic  changes  in 
the  discs,  and  may  aid  other  influences  in  leading  to  the  change;  it 
eannot  be  the  sole  cause,  because  the  discs  resume  their  normal  aspect 
without  any  treatment  of  the  hypermetropia.  The  rare  ulcerative 
endocarditis  may  be  accompanied  by  the  characteristic  minute  retinal 
hemorrhages  due  to  micrococcal  embolism. 

Convulsive  attacks  of  any  form  are  more  rare  than  might  have  been 
anticipated  from  the  spasmodic  nature  of  the  affection*     In  one 

•  Sym, '  Edin.  Med.  Joarnal/  1888. 

t  'I'hey  were  first  observed  by  Meynet  ('  Lyons  Medical,'  1875,  No.  49).  The  most 
important  articles  on  the  subject  are  by  Barlow  and  Warner,  '  Trans.  International 
Med.  Congt  esa/  1881,  vol.  iv,  p.  116,  and  by  Hirscbspmng,  *  Jahrb.  fiir  KinderLeilk./ 
March,  1881. 

X  Sheele,  'Dent.  med.  Wochcnschrift.*  1885,  No.  41,  who  observed  that  ihe 
development  of  the  nodnles  was  accompanied  by  transient  contracture  of  the  flexon. 


SYMPTOMS.  605 

case,  in  which  the  choreic  moTements  were  most  severe,  occasional 
attacks  occurred  in  which  there  were  apparent  loss  of  consciousness 
and  peculiar  convulsions,  partly  choreic  in  form.  In  one,  for  instance, 
the  head  turned  to  the  right,  the  right  arm  and  leg  presented  violent 
choreic  moyements,  while  the  left  was  stretched  out,  the  fingers 
extended,  the  thumb  inverted,  and  the  whole  limb  in  a  state  of  cata- 
leptic rigidity,  so  that  it  remained  in  whatever  position  it  was  placed. 
The  attack  lasted  two  minutes.  In  another  attack  there  was  some 
arching  of  the  back  and  tonic  flexor  spasm  in  the  arms,  followed  by 
violent  choreic  movement  in  the  right  arm.  Such  attacks  occurred 
daily  for  three  weeks.*  Epileptiform  convulsions  are  very  rare.  In 
one  case  of  chorea  in  a  boy  of  twelve,  greater  on  the  right  side,  four 
convulsive  attacks,  limited  to  this  side,  occurred  during  the  fortnight 
after  the  cessation  of  tbe  chorea,  and  similar  attacks  afterwards  per- 
sisted as  chronic  epilepsy.  There  was  no  cardiac  murmur.  I  have  met 
with  a  few  other  cases  in  which  epilepsy  dated  from  an  attack  of  chorea. 

Persistent  spasm  is  also  occasionally  met  with.  In  a  young  child 
there  was  continuous  spasm  in  tbe  arm  during  the  attack,  which  was 
one  of  true  chorea.  -  The  elbow-  and  wrist-joints  were  flexed,  and  the 
aspect  of  the  limb  was  similar  to  that  seen  after  infantile  hemiplegia. 
The  choreic  movements  were  present  in  the  arm,  although  in  much 
less  degree  than  in  the  other  limbs.  As  the  child  recovered  the  per- 
sistent spasm  lessened,  and  the  movements  in  the  limb  became  greater. 
Similar  spasm  had  been  present  in  a  previous  attack.  Transient 
rigidity  of  the  neck  was  present  in  one  recorded  case,  and  in  another 
there  was,  for  a  time,  rigidity  of  the  legs,  with  foot-clonus. f 

The  cases  in  which  the  mental  disturbance  is  very  great  have  been 
termed  maniacal  chorea^  or  chorea  insaniens.  The  form  occurs  chiefly 
in  females,  at  or  soon  after  puberty,  or  during  pregnancy.  The  mental 
disturbance  may  not  come  on  until  the  disease  is  well  developed,  or  it 
may  precede  the  chorea.  Thus  either  the  mania  or  the  chorea  may  be 
primary.  In  the  latter,  the  movements  may  be  severe  or  slight;  they 
may  even  cease  while  the  mental  disturbance  continues  in  intense 
form,  or  both  may  continue.  If  the  attack  of  chorea  is  acute  and 
severe,  there  is  often  considt^rable  elevation  of  temperature,  and 
much  danger  to  life.  In  less  severe  cases  there  are  often  delusions, 
and  sometimes  wild  violent  excitement,  but  rarely  the  intense  garrulity 
so  common  in  ordinary  mania.  The  excitement  usually  subsides  in 
the  course  of  a  week  or  two,  and  leaves  dulness  and  apathy,  with  a 
depressed  listless  look,  disinclination  to  speak,  and  sometimes  persist- 
ent hallucinations.  Food  has  often  to  be  administered  by  the  rectum 
or  by  force,  and  stools  and  urine  are  commonly  passed  unnoticed. 
This  condition  usually  slowly  passes  away,  but  occasionally  persists 

•  I  have  given  fal]«r  deUiU  of  these  attackt  in  <  EpilefMy,  &o.,'  1881,  p.  181. 
Similar  pftrozytme  of  choreiform  tjMtm  occurred  in  a  OMe  described  by  Hiichell  and 
Barr  (*  Jonm.  of  Nerv.  and  Ment.  Dia.,'  1891). 

t  UitebeU  and  Bair. 
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for  weeks  or  even  for  months  after  the  chorea  has  ceased,  and  it  maj 
even  be  permanent.  In  one  case,  recorded  bj  Gi)1gi,  there  wu  no 
improvement,  but  slowly  increasing  mental  failure,  until  death  ten 
years  later.  A  similar  sequel  has  been  observed  to  maniacal  chorea 
occurring  during  pregnancy. 

The  cases  in  which  loss  of  use  of  a  limb  is  the  only  conspicuona sym- 
ptom, "j?ara///h*c  chorea,**  occur  only  in  childhood,  and  affect  chieflj 
the  arms,  one  always  more  than  the  other.  Sligbt  twitchings  uaj 
occur  at  the  onset  and  cease,  the  weakness  remaining.  More  com- 
monly the  loss  of  power  is  the  first  symptom,  and  it  may  peniit  or 
even  lessen  as  the  movements  develop.  Barely  there  is  conaideiabk 
weakness  of  the  legs  for  a  time. 

Duration. — Few  diseases  are  so  variable  in  duration  as  chorea. 
It  usually  lasts  from  six  weeks  to  six  months.  It  rarely  falls  short 
of  the  earlier  limit,  but  I  have  known  the  disease  in  one  or  two 
instances  to  last  only  three  weeks.  On  the  other  hand,  the  hjaii  d 
six  months  is  frequently  exceeded.  The  average  duration  hai  been 
found  by  more  than  one  observer  to  be  ten  weeks.*  This  is,  however, 
true  only  of  cases  which  are  admitted  into  hospitals  before  they  hare 
lasted  for  a  considerable  time.  At  the  National  Hospital  for  the 
Paralysed  and  Epileptic,  to  which  choreic  patients  are  often  broo^t 
as  a  last  resort,  I  have  met  with  no  less  than  fifteen  cases  in  wbicb 
the  duration  exceeded  six  months,  and  seven  in  which  it  exceeded  a 
year.  Occasionally  a  slight  degree  of  chorea  persists  for  a  mock 
longer  time,  and  I  have  seen  cases  in  which  it  has  continued  for  two> 
three,  four,  and  even  six  years,  without  any  complete  intennissioa 
In  most  of  these  cases  of  very  long  duration,  however,  there  areoeca* 
sional  remissions  of  the  disease,  so  that  the  prolonged  course  is  rather 
a  series  of  relapses,  with  imperfect  recovery  in  the  intervals  b 
extremely  rare  instances  the  disease  never  ceases.  A  patient  wtf 
attacked  with  chorea  in  youth,  and  the  disease  continued  until  death 
at  the  age  of  sixty-six.f  A  girl  was  attacked  with  chorea  attheige 
of  nine,  and  the  movements  continued  and  were  still  present  at  the 
age  of  fifty. I  As  a  rule,  the  more  severe  an  attack,  the  longer  ii  its 
duration,  but  the  influences  which  determine  either  severity  or  do» 
tion  are  very  obscure.  I  have  been  unable,  on  a  comparison  of  the 
details  of  cases,  to  discover  any  relation  between  duration  and  ag^ 
sex,  state  of  heart,  preceding  rheumatic  fever,  or  exciting  caaaa 

•  From  the  tablet  given  in  the  *ColL  Invest.  Beport'  I  hav«  calcalattd  the  id- 
lowing  percentages  of  the  duration  of  396  cases :— Not  exceeding  one  montlii  18  f^ 
cent. ;  between  oue  and  three  months,  57  per  cent. ;  over  three  months,  85  per  cist.; 
only  6  per  cent,  exceeded  three  months.  The  perceutsge  is  nearly  the  mbm  £<* 
each  sex.  (The  calculation  is  made  on  the  sssumption  that  the  cases  in  MAi  tki 
duration  is  [for  instance]  three  mouths  are  given  in  the  column  headed  "oiidff  tkM 
months/'  ^hich  is  probahle  from  the  way  the  table  tudb,  although  ineonsistnlv'^ 
its  wording.) 

t  Meldner,  *  Wochenbl.  der  Gesellsch.  der  wiener  Aerate,'  1869»  Uo.  IflL 

)  Macdougal, '  Lancet,'  1885,  No.  17. 


bYMriuMS.  ov/7 

Beeurrenee. — Clioreft  it  a  diBease  prone  to  recur.  In  bow  manj 
>i  it  again  attacks  an  individual  can  onlj  be  approximatelj  deter- 
lincdy  rinoe  tbe  subsequent  bistorj  of  many  patients  is  unknown. 
^n  tbe  series  of  original  cases  tbat  I  bave  analysed,  one  tbird  suffered 
:from  more  tban  one  attack.  Fifteen  patients  bad  inoru  tban  two 
^ttackty  yU.  nine,  tbree  attasks ;  one,  four ;  tbree,  five ;  one,  six ; 
mnd  one  no  less  tban  nine  separate  attacks.  Females  are  more  liable 
"te  relapse  tban  males,  just  as  tbey  are  more  prone  to  cborea ;  the 
jnoportion  of  tbe  sexes  in  second  attacks,  bowever,  is  nearly  tbe  same 
mm  in  first  attacks,  but  in  tbe  cases  ia  wbicb  more  than  two  occur  tbe 
^predisposing  influence  of  sex  is  very  strong,  tbe  proportion  of  males 
1>eiiig  mucb  below  tbe  average,  wbile  almost  all  patients  wbo  bave  more 
^tiiuui  tbree  attacks  are  of  tbe  female  sex.  Tbe  disease  very  seldom 
seeart  between  eigbteen  and  ibirty,  except  in  connection  witb  preg- 


Preoeding  rbeumatic  fever  seems  to  bave  no  influence  on  recurrence. 

I  have  found  a  bistory  of  it  in  precisely  tbe  same  proportion  of  tbe 

canes  tbat  recurred  as  in  tbe  wbole  series.     Organic  beart  disease  is 

luiqoeatiouably  more  frequently  present  in  recurrences  tban  in  first 

attacks.    It  was  distinct  in  one  balf  of  tbe  cases  in  wbicb  tbe  attack 

was  the  second  or  tbe  tbirJ,  and  in  all  tbe  cases  in  wbicb  tbe  number 

of  attacks  exceeded  tbree.    This  migbt,  indeed,  be  expected  from  tbe 

laet  that  endocarditis  often  occurs  in  cborea  without  other  dii^coverable 

CttOM ;  the  more  attacks  of  cborea  a  |>atieut  bas  bad,  tbe  greater  will 

be  the  probability  of  consecutive  beart  diseaite.     Tbe  same  conclusion, 

that  the  organic  heart  disease  is,  for  tbe  most  part,  tbe  result  of  tbe 

repeated  attacks,  is  abo  shown  by  tbe  fact,  mentioned  above,  tbat  a 

history  of  rheumatic  fever  is  not  more  frequent  in  recurreucAa,  and  also 

by  the  not  infrequent  vases  in  wbicb,  during  a  fint  attack,  there  is  no 

distinet  eTideuce  of  valvular  disease,  but  in  which,  at  tbe  second 

attaek,  toch  diseaee  is  unmistakable,  although  there  has  been  no 

ihoumatic  fever  in  tbe  interval. 

The  interval  between  tbe  termination  of  tbe  first  and  commencement 
e(  the  eecond  attack  of  cborea  varies  from  a  few  weeks  to  two  or  tbree 
joais.  It  is  rarely  less  thao  two  months  or  more  than  two  years. 
The  average  interval  is  about  one  year.  In  only  one  third  of  my 
ova  caeee  was  the  interval  more  tban  a  year,  and  in  only  two  did  it 
eieeed  a  year  and  a  half.  If,  therefore,  a  patient  bas  remained  well 
tor  eighteen  months  after  tbe  cborea  is  over,  it  is  improbable 
that  another  attack  will  occur.  The  intervals  between  subsequent 
leenrrenoes  prsaent  similar  variations.  In  one  case,  however,  a 
third  attack  commenced  only  two  weeks  after  tbe  termination  of  tbe 
seeoad.  The  intervals  usually  vary  mu<b  in  tbe  same  f^atient,  and,  as 
a  rale,  there  is  no  uniformity  in  the  time  of  year  at  wbicb  tbe  recur- 
reaoe  occurs.  Remarkable  exceptions,  bowever,  are  occcisionally 
met  with,  which  are  of  considerable  interest  in  connection  witb  tbe 
relation  eC  chorea  to  season.    One  girl  first  suffered  from  cborea 
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at  nine  years  old.    The  attack  commenced  in  October,  and 
fonr  months.    Every  autumn,  for  the  next  six  years,  she  bec^^ui 
choreic,  and  remained  so  until  the  middle  or  end  of  winter.       J2q 
eighth  attack,  however,  began  in  May,  and  in  it  (at  the  age  of  s^rreo- 
teen)  she  came  under  my  care,  and  presented  the  characteristic  sigm 
of  mitral  constriction,  although  she  had  nerer  had  rheumatism  :  the 
attack  lasted  four  months.    The  following  year  a  ninth  attack  coo- 
menced  in  June ;  it  was  the  shortest  of  all,  lasting  only  a  month,  gad 
has,  I  believe,  been  followed  by  no  recurrence.    Another  girl  wu 
attacked  with  chorea  at  seven,  after  distress  at  the  death  of  her  mother, 
and  in  each  of  the  next  five  years,  chorea  came  on  in  late  sprio/^f  or 
early  summer,  and  lasted  for  three  or  four  months.    I  saw  the  sixth 
attack,  which  commenced  in  May.     There  was  a  loud  mitral  regurgi- 
tant murmur,  and  she  also  had  never  bad  rheumatic  fever. 

Fright  is  to  be  traced  as  a  cause  of  recurrence  in  at  least  as  large  i 
proportion  as  of  first  attacks.  One  girl,  for  instance,  had  attada 
at  15,  17,  17 i,  and  18,  all  of  which  were  apparently  excited  bj 
fright.  The  attack  at  17i  commenced  the  morning  after  she  had 
been  frightened  by  a  severe  thunderstorm;  the  last  attack  began  a 
week  after  she  had  been  much  startled  by  the  touch  of  an  unseen 
person  when  she  thought  she  was  alone.  On  the  other  hanJ,  in  the 
case  in  which  there  were  nine  attacks  related  to  season,  not  one  was 
excited  by  fright.  In  the  g^rl  who  had  six  attacks,  the  first  fife 
occurred  without  an  exciting  cause ;  the  sixth  commenced  a  fev 
hours  after  a  sudden  alarm. 

The  course  of  the  affection  in  successive  recurrences,  and  the  side 
affected  first  or  chiefly,  present  no  uniformity.  In  exceptional  cases 
the  commencement  is  on  the  same  side  in  every  attack.  Thus,  in  one 
patient  four  successive  attacks  began,  and  were  more  severe,  on  the  left 
side.  In  the  patient  who  had  nine  attacks,  the  first  seven ,  which  occorred 
in  winter,  affected  the  right  side  chiefly,  but  in  the  eighth  and  ninth 
attacks,  which  occurred  in  summer,  the  left  side  suffered  most  The 
symptoms  of  the  recurrent  disease  are  similar  to  those  of  first  attacks, 
but  its  degree  is  often  slighter  and  its  duration  shorter.  In  this  respect 
as  in  most  others,  chorea  shows  its  characteristic  variability ;  relapses 
are  occasionally  most  severe.  A  lad  had  attacks  of  chorea  at  five  and 
seven,  each  lasting  three  mouths ;  and  at  ten,  without  exciting  caose^i 
third  attack  came  on,  of  great  severity,  which  lasted,  varying  in  inten- 
sity, for  more  than  twelve  months,  in  spite  of  most  careful  treatment 
In  this  case  there  was  no  organic  heart  disease,  but  I  have  more  than 
once  observed  distinct  signs  of  endocarditis  to  come  on  during  a  reeor« 
rence,  at  the  onset  of  which  the  heart  was  healthy. 

Termination  and  Sequela. — The  vast  majority  of  the  cases  tvminate 
in  recovery.  The  movements  gradually  lessen  in  severity,  until  it  Itf^ 
they  are  to  be  observed  only  in  moments  of  emotional  excitemoit  ^ 
finally  they  disappear.  Usually  inco-ordination  ceases,  and  anj  ireak* 
nt*i>s  passes  away,  before  the  spontaneous  spasm  has  entirely  vanished. 
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The  final  disappearanoe  is  often  extremely  gradual,  and  slight  occa- 
sional movements  may  be  discerned,  if  carefully  looked  for,  long  after 
the  patient  is  practically  well. 

In  very  rare  cases  considerable  muscular  weakness,  general  or 
local,  may  succeed  chorea.  It  is  a  post-choreic  paralysis.  The  loss 
of  power  is  sometimes  very  great.  There  is  no  change  in  muscular 
irritability,  but  there  is,  in  some  cases,  impairment  of  sensibility. 
It  is  perhaps  analogous  to  the  mental  weakness  which  sometimes 
succeeds  chorea,  and,  like  it,  always  passes  away  in  the  course  of  a 
few  weeks. 

Occasionally  the  disease  leaves  behind  it»  for  a  time,  a  liability  to 
■udden  starts  of  the  limbs,  similar  to  those  which  many  persons 
experience  on  g^ing  to  sleep.  In  one  child  they  were  troublesome 
for  many  months.  A  sudden  start  in  the  legs  would  throw  h  r 
down,  and  once  the  start  was  such  as  to  make  her  jump  into  an  open 
cellar,  at  the  edge  of  which  she  was  standing.  The  fact  that  epilepsy 
is  a  rare  sequel  to  chorea  has  been  already  mentioned. 

When  the  chorea  is  attended  by  considerable  mental  disturbance, 
this  may  continue,  as  dulness  or  delusions,  for  some  weeks  after  the 
motor  phenomena  are  at  an  end.  Barely  the  mental  derangement 
persists  as  a  chronic  affection  for  months  or  years,  but  it  gradually 
passes  away. 

We  have  seen  already  that  juvenile  chorea,  in  extremely  rare 
cases,  instead  of  ceasing,  persists,  in  more  or  less  severity,  as  a 
chronic  disease,  in  spite  of  all  treatment.  In  the  case  mentioned, 
in  which  the  chorea  commenced  immediately  after  the  discharge 
of  a  pistol  near  the  ear,  the  disease  had  lasted  for  three  years  when 
the  patient  came  under  treatment,  and  it  was  still  present  when  he 
passed  from  observation  six  months  later.  Adults  are  sometimes 
seen  in  the  streets  presenting  all  the  characteristics  of  severe  chorea, 
but  following  their  avocations  in  a  way  yrhich  shows  that  the  condition 
is  one  to  which  they  have  become  habituated.  This  persistent  form, 
while  closely  resembling  ordinary  chorea,  does  not  prevent  locomo- 
tion. Most  of  the  subjects  have  been  males.  It  has  been  pointed 
out  that  the  proportion  of  males  is  unusually  large  in  cases  of 
prolonged  duration. 

The  chorea  of  childhood  rarely  terminates  in  death.  The  average 
mortality  of  a  disease  so  rarely  fatal  is  not  easy  to  ascertain,  but  it  is 
certainly  less  than  8  per  cent.,*  and  most  of  the  fatal  cases  occur  at 
the  time  of  puberty.  The  proportion  of  deaths  in  the  two  sexes  at 
this  time  corresponds  nearly  with  their  liability  to  chorea  (Sturges), 
but  in  earlier  childhood  the  mortality,  compared  with  the  number  of 
cases,  is  relatively  lower  in  boys  than  in  g^rls.  The  immediate  cause 
of  death  is  sometimes  exhaustion  from  the  severity  of  the  disease 
and  the  loss  of  sleep,  sometimes  associated  rheumatism  or  rheumatic 

*  Kine  deatht  oecurred  among  the  489  cmm  of  the  B.  M.  A.  Coll.  Inv., — a  moiw 
tidity  of  2  per  cent. 
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hyperpyrexia,  sometimes  intercuiTent  malacUes,  as  pj»mia  trom 
injuries.    Most  of  the  fatal  cases  are  first  attacks;  death  in  reo 
rent  chorea  is  very  rare.     The  chorea  of  pregnancy  is  much  m 
fatal,  the  mortality  being  20  or  25  per  cent.    But  even  in  these 
death  seldom  results  directly  from  the  chorea ;  it  has  usually 
due  to  the  effects  of  delivery  or  abortion,  in  the  cachectic  state  of 
system. 

Yaribties. — HyBterical  Chorea. — Hysterical  patients  oocasioik^j 
suffer  from  general  spasmodic  movemontSy  which  sometimes  reBevtxhJ 
those  of  true  chorea,  but  more  often  differ  from  it  in  the  greater 
regularity  of  the  muscular  contractions.    The  mere  existence  of  mjjo, 
ptoms  of  hysteria  does  not  prove  that  the  chorea  is  not  of    tte 
ordinary  form,  if  it  corresponds  to  this  in  its  features;  a  patieot 
suffering  from  hysteria  may  also  suffer  from  true  chorea,  and,  io  • 
predisposed  person,  hysterical  disturbance  may  develop  during  la 
attack  of  true  chorea,  and  may  even  be  evoked  by  it.    The  ooiy 
circumstance  that  would  justify  the  diagnosis  of  the  hysterical  nstun 
of  such  an  attack  wotQd  be  its  origin  by  imitation,  by  witneuing 
the  symptoms  of  chorea  in  another  patient.     In  ordinary  hjaterioil 
chorea  the  movements  present  certain  distinguishing  features.   Thef 
are  generally  more  sudden  and  shock-like,  resembling  those  of  tbB 
so-called  *'  electrical  chorea."     This  is  a  rare  feature  of  tme  ckoreft, 
in  which  such  sudden  contractions  of  many  muscles  are  met  with 
rather  as  a  spasmodic  sequel  than  as  part  of  the  symptoms.   The 
second  feature  of  the  hysterical  form,  more  frequent  and  of  still 
greater  significance,  is  the  rhythmical  character  of  the  spasm.  Thi 
movements  are  more  or  less  regular,  instead  of   presentiBg  the 
characteristio   irregularity  of    ordinary    chorea.      The   rhythmical 
character  is  especially  seen  in  the  movement  of  the  hands,  and  eras 
cf  the  fingers.    The  spasm  is  usually  moderate  in  degree,  nerer  lo 
intense  as  in  the  severer  forms  of  the  genuine  malady ;  neverthdefl 
the  hysterical  form  is  often  a  veiy  obstinate  malady.    It  may  lai^ 
for  many  months;    indeed,  its  average    duration  is  considenbfy 
greater  than  that  of  the  ordinary  form.    It  should  be  noted  thit  thi 
term  *'  hysterical  chorea "  is  sometimes  applied  to  other  fbnuf  of 
hysterical  spasm  which  bear  little  resemblance  to  true  chorea;  thM 
are  described  in  the  chapter  on  Hysteria. 

The  relation  which  this  form  bears  to  true  chorea  is  sometiBMi 
uncertain,  and  the  occurrence  of  the  two  under  the  same  oottditioM 
of  age  may  occasionally  render  the  diagnosis  difficult.  It  ii  not  i^ 
however,  in  the  case  of  the  other  important  varieties  of  chor«ii  thi 
chronic  forms  of  middle  and  late  life,  herediiary  ehorm^  and  mA 
chorea.  In  spite  of  a  superficial  resemblanoe,  these  present  ndi 
iuii>ortant  differences  from  the  common  chorea  of  childhood  M  ^ 
make  it  convenient  to  describe  them  separately.  This  is  ite  thi 
ease  with  the  peculiar  affection  termed  **ele^rieai  dbrss.*  Be 
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name  has  also  been  applied  to  maladies  that  have  no  real  relation  to 
chorea.  Choreoid  movements,  on  one  side,  may  be  the  result  of  an 
organic  lesion,  transient,  before  the  onset  of  hemiplegia,  pre-hemu 
plegic  chorea,  or  persistent,  as  a  late  sequel  of  the  paralysis  and  a 
variety  of  "  athetosis,"  post-hemiplegic  chorea.  It  is  only  necessary 
here  to  mention  this  application  of  the  word.  Lastly,  it  has  been 
employed  as  a  designation  for  the  movements  that  are  better  termed 
habU'Spcum  (q.  v,).  One  form  of  this,  manifested  by  a  peculiar 
rough  or  ''barking"  cough,  has  been  especially  called  ** laryngeal 
chorea  ;"  vdthout,  however,  any  justification. 

Patholooical  Anatomy. — As  a  rule,  the  nerve-centres  in  chorea 
present  no  abnormal  appearances  on  naked- eye  examination,  and  a 
careful  microscopical  investigation  often  yields  only  a  negative  result. 
In  some  cases,  alterations  have  been  found,  conspicuous  or  micro- 
scopical, the  significance  of  which  will  be  presently  considered.  Tbey 
are  chiefly  of  two  classes  :  (1)  changes  in  the  vessels,  with  or  without 
secondary  effects  upon  the  brain,  the  result  either  of  a  morbid  state  of 
the  blood  or  of  local  derangement  of  function ;  (2)  alterations  in 
the  ner?e-elements  themselves,  which  are  apparently  primary,  and 
the  effect  of  their  abnormal  activity.  In  severe  cases,  of  very  acute 
coarse,  general  hyperemia  of  the  brain  has  been  observed,  or  dilata- 
tion of  small  vessels  has  been  seen  with  the  microscope,  sometimes  in 
the  cortex,  especially  of  the  motor  region,  once  in  the  white  substance 
with  degeneration  of  the  walls  (Dana),  and  sometimes  with  a  peri- 
vascular accumulation  of  leucocytes.  Small  arteries  have  been 
found  occluded  by  a  process  of  embolism  or  thrombosis,  varying 
in  different  cases.  The  plugging  has  been  attended  by  minute 
hssmorrhage  in  some  cases,  and  very  rarely  a  large  hsBmorrhage  hae 
been  found,  connected,  no  doubt,  witii  endocarditis  (see  p.  608). 
Minute  foci  of  hemorrhage  or  of  softening  are  met  with  in  rery 
acute  cases,  with  endocarditis,  especially  of  the  "  ulcerative"  form ; 
and  in  this  I  have  also  seen  small  round  hnmorrhages  scattered  over 
the  pia  mater,  like  those  seen  in  the  retina.  Micrococcal  embolism 
of  small  arteries  is  probably  one  mechanism  by  which  these  lesidns 
are  produced,  and  occasionally  endocarditis  has  caused  embolism  of 
a  larger  artery,  with  consequent  focal  softening,  corresponding  to  the 
hemiplegia  mentioned  as  an  occasional  complication.  In  one  case 
(Gray)  the  basilar,  vertebrals,  and  middle  cerebrals  were  all  thus 
closed.  The  plugs  in  minute  vessels  have  been  probably  throm- 
botic in  some  cases.  They  are  not  invariable,  for  they  have  often 
been  carefully  looked  for  without  success.  In  some  acute  cases, 
especially  with  delirium,  the  peculiar  round  hyaline  bodies,  that  are 
met  with  in  the  arterioles  and  capillaries  of  the  brain  in  acute 
infectious  diseases,  have  been  found  in  the  perivascular  sheaths.* 
Effusion  into  the  cerebral  ventricles  has  been  very  rarely  observed, 
*  Fleehiig,  Wallenberg,  Jakomeoko.    They  were  first  described  by  v.  ReckUog. 
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liiid  it  is  onlj  in  cases  of  extremelj  cbronio  oonrse,  wlucli  hivs 
\asted  for  years,  that  any  trace  of  general  meningitis  has  been  leen, 
although  oedema  of  the  pia  mater  over  the  motor  cortex  hai  been 
seen  in  an  acute  case.*  Changes  in  the  nerv6*cells  have  been  foand 
by  some  obserrers,  hyaline  swelling  and  degeneration  in  the  oentitl 
.ganglia  (Meynert),  and  in  the  claustrum  and  island  of  Beil  (Elitcher). 
The  connective  tissue  of  the  brain  has  been  found  incrt>a8ed  and  the 
specific  gravity  of  the  central  ganglia  lowered,  bnt  the  significance 
o£  these  changes  is  doubtful.  No  special  importance  can  be  attached 
to  the  fatty  degeneration  of  the  perivascular  sheaths  described  bj 
souse  observers,  or  to  the  dilatation  of  the  spaces  around  vessela,  since 
iK^th  these  changes  are  common  at  all  ages. 

In  the  spinal  cord,  when  changes  have  been  found,  they  are  chieflj 
such  as  result  from  functional  over-action,  and  are  met  with  in  acnteor 
v^yry  prolonged  cases.  They  consist  in  general  hyperiemia,  extravasation 
of  blood  around  minute  vessels,  leucocytal  aggregations  around  the 
walls  of  the  vessels,  and  fibrinous  plugs  within  them.  The  nndd  of 
Xce  interstitial  connective  tissue  have  been  increased.  The  laige 
nerve-cells  were  found  by  Elischer  to  present  signs  of  degeneration 
somewhat  questionable  in  significance  (pigmentation  and  iodistinet- 
ness  of  nuclei).  Naked-eye  changes  (beyond  congestion)  are  seldom 
found,  but  local  softening  in  the  cervical  region  has  been  described. 
Meningitis  has  been  met  with  as  a  complication. 

In  the  peripheral  nerves  Elischer  found  an  increase  of  conneetiTe 
tissue  and  slight  changes  in  the  axis-cylinders — ^hyaline  swellingi 
and  le&j  ready  staining  than  in  health. 

Such  of  the  above  changes  as  are  not  accidental  ooncomitants  of 
chorea  »re  probably  the  result  of  the  excessive  and  perverted  functionil 
activity  of  the  nerve-elements,  which  is  always  attended  by  vascular 
dilatittion  in  the  part  affected,  and  this  may  have  its  own  consequence 
in  thrombosis,  extravasation?,  or  leucocytal  accumulations.  Such 
chaii|;es  may  or  may  not  result,  as  is  illustrated  by  the  pathological 
anatomy  of  hydrophobia  (q,  v.),  and  also  of  chorea  in  the  dog,  an  ai^ 
tion  which  differs  from  the  ordinary  form  of  chorea  in  man  in  the 
shock*  like  character  of  the  muscular  spasm,  which  resembles  that  of 
the  so-ciilled  "  electrical  chorea."  Of  two  typical  cases  exanuned  Ij 
Sankey  and  myself,  one  presented  only  slight  changes  (gnoular 
swelling)  in  the  motor  nerve-cells  of  the  spinal  cord;  in  the  other 
these  changes  were  more  intense,  the  cells  were  extensively  vaeodatel 
after  hardening,  and  the  spinal  cord,  medulla,  and  cerebeUoffl  pn* 
sented  areas  and  foci  of  intense  nuclear  (leucocytal)  infiltration  ia 
various  parts  of  the  grey  or  white  substance.  These  di&renees  haie 
been  found  by  others ;  the  cellular  infiltration  must  beseoondsiyf  W 
once  produced,  developing  to  independent  excess. 


h  tusen,  and  a  foil  description  of  them,  as  mti  with  In  aeots 
observations  by  othen,  it  s:ifen  by  Minssss,  '  Vfafdiow's  AidL/  Bd.  co. 
•  Puwell '  Brit  Med.  Journ.,'  1880. 


PATHOLOGT.  613 

Outside  fhe  neryoas  Bjstem,  changeB  are  nsnallj  found  onlj  in  tlie 
heart.  Of  eightj  fatal  cases  collected  bj  Sturges,  the  heart  was 
healthy  in  only  five.  The  most  frequent  change  is  endocarditiSy 
usually  of  the  mitral  valyes,  which  present  delicate  vegetations,  espe- 
cially on  the  auricular  aspect.  Similar  vegetations  are  sometimes  found 
also  on  the  aortic  valves.  Often  there  is  valvular  disease,  of  distinctly 
older  date,  in  addition  to  the  signs  of  recent  endocarditis*  In  such 
cases  there  may  eren  be  **  ulcerative  endocarditis/'  with  the  character- 
istic erosions  and  extensiye  regetations,  containing  organisms,  but  this 
is  met  with  only  after  childhood.  The  signs  of  embolism  may  be  found 
also  in  other  organs.  Endocarditis,  although  very  frequent,  is  not 
invariable,  and  it  has  even  been  absent  in  a  case  in  which  the  disease 
followed  acute  rheumatism.  The  changes  met  with  in  the  chorea  of 
pregnancy  are  similar;  endocarditis  is  usually  present,  but  in  rave 
oases  is  absent. 

Pathology. — The  problem  of  the  patholo^  of  chorea  resolves  itself 
into  three  questions.  (1)  What  is  the  primary  seat  of  the  disease  P 
(2)  What  is  the  nature  of  the  change  in  the  nerve-elements  ?  (8) 
What  is  the  cause  of  that  change  ? 

(1)  The  changes  that  have  been  found  after  death  in  the  common 
form  of  chorea  afford  no  clear  indication  of  the  part  primarily 
deranged.  They  haye  been  found  widely  distributed,  in  the  brain, 
spinal  cord,  and  peripheral  nerves,  and  are,  moreover,  inconstant.  They 
are  certainly,  for  the  most  part,  either  merely  concomitant  or  secondary 
to  the  functional  disturbance  of  the  nerve-elements.  The  uncertain 
indications  of  pathological  anatomy  must  therefore  be  interpreted  by 
the  help  of  the  symptoms  themselves.  These  symptoms  supply  strong 
evidence  that  the  primary  seat  of  the  disease  is  in  the  brain.  The 
fact  that  the  movements  cease  during  sleep  is  opposed  to  their  origin 
in  the  spinal  cord,  the  functions  of  ^hich  are  in  a  state  of  increased 
activity  during  sleep.  The  frequency  with  which  chorea  is  unilateral, 
or  commences  unilaterally,  sug^^ests  that  it  depends  on  an  affection  of 
the  motor  elements,  where  those  related  to  the  various  parts  of  one  side 
have  more  in  common  than  have  those  for  the  upper  or  lower  limbs  of 
both  sides ;  f .  0,  that  it  depends  on  an  affection  of  the  cerebral  hemi« 
spheres.  A  closer  study  of  the  distribution  of  unilateral  chorea  affords 
further  support  to  this  opinion,  since  the  greater  affection  of  the  arm 
than  the  leg  points  to  a  region  in  which  the  more  complex  movements 
of  the  arm  are  proportionately  represented,  and  agrees  with  the  distri- 
bution of  unilateral  paralysis  and  convulsion  of  cerebral  origin.  Since 
chorea  beginning  unilaterally  often  becomes  general,  we  are  justified 
in  believing  that  general  chorea  depends  on  an  affection,  in  both  hemi- 
spheres, of  those  structures  the  disturbance  of  which  in  one  hemisphere 
causes  hemichorea.  Choreic  movements  have  been  produced  by 
organic  disease  in  so  many  parts  of  the  brain,  that  no  conclusion  can 
be  drawn  from  such  case  e  as  to  the  probable  seat  of  the  morbid  pro- 
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cess  that  causes  ordinary  chorea.    Such  moTements  have  been  earned 
bj  lesioDB  of  the  cortex,  central  ganglia,  and  cms  cerebri.* 

The  motor  impulses  that  excite  the  muscles  pass  to  the  spinal  cord 
from  the  motor  region  of  the  cortex*  It  is  here  that  movemeDta  are 
arranged,  and  if  thej  are  disarranged,  and  the  disorder  proceeds  from 
the  brain,  we  naturally  refer  it  to  a  disordered  action  of  the  oelli  of 
the  motor  cortex.  Is  their  derangement  primary  P  Is  this  the  actaal 
seat  of  the  disease,  or  is  the  disorder  here  merely  secondaiy  to  a  mor* 
bid  process  elsewhere  P  It  is  doubtful  whether  there  are  at  present  anj 
&cts  to  justify  us  in  going  beyond  the  motor  cortex  in  our  search  for  tba 
primary  disturbance.  At  the  same  time  we  know  very  little  of  tha 
mechanisms  that  guide  the  cortex  in  arranging  movements.  Itdoei 
not  seem  that  there  is  any  co-ordination  of  movement  in  the  bnin 
after  the  motor  impulse  leaves  the  convolutions,  and  any  co-ordioatioa 
in  the  spinal  cord  is  subsidiary  and  involuntary.  The  influencea  thai 
guide  the  cortex  in  arranging  movements — the  influence  of  the  oere- 
bellum,for  instance, — however  exerted,  must  be  exerted  on  thecorlo, 
or  on  nerve-processes  anterior  in  time  to  those  in  the  cortex,  hoi  ta 
have  no  evidence  of  their  derangement  in  chorea. 

It  was  formerly  thought  that  the  corpus  striatum  ia  the  paii 
primarily  diseased,  but  this  opinion  was  based  upon  the  theorj  that 
the  movements  are  arranged  in  the  central  ganglia  after  the  impolav 
leave  the  cortex.  We  now  know  that  this  is  impossible,  and  thei^ 
fore  the  g^und  on  which  this  theory  was  based  has  disappeani 
Moreover,  we  know  of  no  anatomical  arrangement  by  which  the  gnj 
matter  of  the  corpus  striatum  can  influence  the  cortex.  The  optie 
thalamus,  however,  stands  on  a  different  footing.  Choreoid  moTemeota 
have  been  caused  by  disease  of  the  thalamus,  and  it  is  connected  vith 
all  parts  of  the  brain.  It  has  been  conjectured  that  it  is  a  oentn 
through  which  peripheral  impressions,  which  do  not  affect  oonadotf- 
ness,  influence  the  action  of  the  cortex.  But  of  its  relation  to  ordiaaij 
chorea  we  have  no  direct  evidence,  and  the  fact  that  its  diseaae  seaiBi 
sometimes  to  cause  chronic  choreoid  movements  is  scarcely  relefantk 
amd  altogether  isolated.  The  difference  between  the  two  conditiona  ia 
great,  and  it  is  possible  that  a  disorder  of  the  action  of  the  oortieal 
cells  may  be  secondary  to  disease  of  the  thalamus  in  the  one  ease,  and 
may  also  occur  as  a  primary  change  in  the  other.  Whetlier  their 
affection  is  or  is  not  the  primary  one,  we  can  hardly  resist  the  ooDfiit* 
sion  that  the  cortical  motor  cells  are  deranged  in  function ;  and  holh 
the  frequent  mental  change,  and  the  pathological  alterationa  that 
cannot  be  referred  directly  to  the  blood,  suggest  that  there  ia  aa 
extensive  affection  of  the  cortex  in  many  cases  of  acute  chaiietcr* 
It  may  well  involve  the  central  ganglia,  and  must  necessarily  ex^ 
to  the  white  substance,  the  spinal  cord,  and  even  the  i^errei.  The 
functional  disturbance  can  only  reaoh  the  muscles  through  theaoid 

*  Cases  from  disease  of  the  cms  have  been  described  by  Magnaa  (haiaihy^ 
and  by  Can6eld  and  Patnam  (softening). 
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lad  nerves,  and  a  proportionate  bat  secondary  derangement  of  tbeir 
function  must  occur. 

The  alteration  in  function  is  eridentlj  peculiar.  All  functional  dis- 
Mrder  is  attended  with  nutritional  change,  and  this  must  occur  also 
in  the  lower  structures  that  are  secondarily  affected,  whether  or  not  it 
ittains  a  degree  that  can  be  recognised  by  the  microscope.  It  is  indi- 
cted in  the  increased  electric  irritability  of  the  nerve-fibres  of  the 
imbi.  But  it  seems  never  to  reach  a  destructive  degree,  or  to  involve 
arue  secondary  degeneration.  Ajiy  destruction  of  nerve-elements  is 
the  result  of  vascular  changes,  primary,  or  secondary  to  the  functional 
»ver-action.  Moreover  this  alteration  in  the  nutrition  and  derange- 
ment  of  function  of  the  nerve-cells  tends  to  pass  away  when  their 
ainse  has  ceased  to  act. 

We  have  no  evidence  regarding  the  precise  part  played  by  the 
ipinal  cord  in  the  production  of  the  symptoms,  whether  it  acts 
aserely  aj  a  conductor,  or  whether  the  spinal  cells  attain  an  indepen* 
lent  energy  under  the  prolong^  excitation,  and  intensify  the  spasm, 
Mr,  from  defective  power,  fail  to  transmit  the  voluntary  influence. 
Such  oo-operation  of  the  spinal  elements  is,  however,  only  suggested 
by  the  rare  cases  with  bilateral  spasm  or  weakness  in  the  legs.  The 
Ipinal  cord  takes  an  independent  part  in  the  production  of  the  sym- 
ptoms of  canine  chorea,  but  this  malady,  as  already  stated,  is  essen- 
tially different  from  the  chorea  of  man. 

(2)  We  can  give  no  real  explanation  of  the  nature  of  the  change 
in  the  function  of  the  nerve-cells  whence  the  symptoms  arise.  We 
Boly  restate  in  pathological  terms  the  observed  symptoms  when  we 
mj  that  these  indicate  that  there  is  a  spontaneous  action  of  nerve- 
mUi,  a  tendency  for  this  action  to  spread  unduly  among  the  cells, 
sad  a  diminution  in  the  possible  strei^th  of  action.  In  the  language 
oC  modern  physiology,  we  may  say  that  the  '*  resistance  "  is  lowered 
sUko  in  the  cells  themselves,  and  in  the  connections  between  the 
pells*  by  which  the  character  and  degp'ee  of  their  associated  action 
is  determined.  The  derangement  of  function  in  the  motor  cells  of 
the  cortex  (according  to  the  view  here  adopted)  often  begins  on  one 
nda  and  spreads  to  the  other,  just  as  does  the  discharge  which  causes 
a  convulsion;  in  the  hitter  the  over-action  of  the  cells  has  a  tendency 
to  excite  the  over-action  of  other  cells  that  are  connected  with  the 
fliCBt,  and  a  similar  tendency  to  the  extension  of  functional  action  may 
be  the  mechanism  by  which  the  disorder  of  movement  extends  in 
chorea  to  structures  also  predisposed  to  suffer. 

(8)  By  what  morbid  influence  is  the  derangement  of  function 
s{  the  nerve-cells  produced  ?  This  is  the  essential  problem  of  the 
pathology  of  the  disease,  but  the  changes  observed  in  the  fatal 
cases  are  too  variable  and  too  uncertain  in  their  significance  to  be 
trusted  alone.  We  must  also  consider  the  facts  of  causation,  and 
Hie  analogies  supplied  by  allied  affections. 

The  first  important  etiological  fact  is  the  distinctly  predisposing 
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influence  of  age  and  box.    Chorea  is  especiallj  a  disease  of 
childhood ;  that  is,  it  occurs  when  the  functional  development  ol 
nenre-centres  has  been  effected,  but  their  exercise  has  not 
secured  stability  of  function,  and  the  motor  processes  are  ^rotzr     ^ 
become  actiye   iudependentlj  of  deliberate  volition.      The  no^^^^ 

restlessness  of  childhood    manifests  the  predisposition  to  ch ^^^ 

MoreoTor,  the  age  and  sex  most  liable  are  also  those  in  which  em  ^atioi 
is  most  active,  and  exerts  the  greatest  influence  on  the  motor  nc:^  rogy 
sjstem — in  which,  indeed,  as  Sturges  has  insisted,  the  phjsiolo^;^ 
expression   of  emotion  is  often  bj  movements  bearing  no  dis/Sm^ 
resemblance  to  the  slighter  spasms  of  chorea.     With  this  "predispoti. 
tion  is  to  be  associated  the  imi)ortant  fact  that  an  emotion  has  heea 
recognised,  by  almost  all  observers,  as  the  one  exciting  cause  thstcso 
be  traced  with  frequency.     This  emotion  is  alarm,  which,  throngli- 
out  the  animal  kingdom,  has  a  direct  effect  on  the  motor  centres, 
essential  to  the  safety  of  its  subject.     Were  these  the  only  fads  of 
etiology,  it  would  be  natural  to  regard  chorea  as  a  purely  functiooal 
disease,  in  the  strictest  sense  of  the  term,  a  disturbance  of  the  fane- 
tions  of  the  motor  centres  depending  on  their  state  of  functiooAl 
development,  and  owning  no  other  cause. 

But  the  association  of  chorea  with  acute  articular  rheumatism 
is  so  frequent,  and  often  so  close,  as  to  indicate  that  there  ii 
another  important  element  in  its  pathology.  Their  close  relation  if 
emphasised  by  the  lesion  which  is  common  in  each,  even  when 
they  are  dissociated — endocarditis,  so  rare  in  other  maladies, nerroos or 
general.  But  it  is  impossible  to  regard  chorea  as  the  result  of  acnte 
rheumatism,  since  each  disease  occurs  so  frequently  without  the  other, 
and  no  close  relation  has  been  traced  between  chorea  and  the  oommoD 
cause  of  rheumatism,  exposure  to  cold. 

The  attempt  to  explain  the  relation  by  assuming  that  chorea  ii  the 
result  of  cerebral  embolism  is  now  merely  of  historical  interest 
According  to  this  theory,  endocardial  disease  must  precede  the  fint 
symptoms  of  chorea.  But  it  is  only  in  a  very  small  proportion  of  the 
cases  that  this  i)recedence  can  be  traced.  Even  in  severe  and  htil 
cases,  endocarditis  has  been  proved  absent  after  death.  In  the  large 
number  of  slight  cases  in  which  no  sign  of  endocarditis  can  be 
detected  we  are  not  justified  in  assuming  its  existence.  In  other 
cases,  again,  the  signs  of  endocarditis  come  on  during  the  cotmeof 
the  chorea.  In  these  two  classes,  which  comprise  the  majority  of  the 
cases  of  chorea,  the  embolic  theory  is  quite  untenable.* 

If  the  endocarditis  is  not  the  cause  of  chorea  it  must  be  either  the 
result  of  the  chorea,  or  the  two  must  be  consequences  of  a  commos 

*  That  extflnnive  capillary  embolism  may  give  rise  to  movements  resemUiBg  thoM 
of  chorea  has  been  proved  by  Dr.  Angel  Money  (*  Med.-Cfair.  Trmnt.,' ToL  Ixrifl) ; 
but  the  fact  has  little  bearing  on  the  question  of  the  pathology  of  himiaB  dMN^ 
The  facts  of  disease  show  that  many  morbid  processes  in  the  faimiii  may  gifsnuti 
choreoid  movements. 
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CMiae.  This  oonolusion  is  sapported  bj  the  fact  that,  if  we  are  to 
trust  oUnical  endence,  the  endocarditis  is  often  secondarj  to  the  chorea 
in  point  of  time.  Pathology  at  present  knows  nothing  of  the  direct 
dependence  of  sach  a  lesion  on  an  altered  state  of  the  ner? ous  system. 
All  known  facts  regarding  the  etiology  of  endocarditis  point  to  its 
dependence  on  morbid  states  of  the  blood.  That  excessive  muscular 
action  changes  the  composition  of  the  blood  is  practically  certain,  but 
the  endocarditis  can  scarcely  be  ascribed  to  this  cause,  since  it  does 
not  occur  in  other  states  of  muscular  over-action ;  it  may  be  present  even 
in  alight  cases  of  chorea,  and  it  may  precede  the  chorea  in  its  deve- 
lopment. The  hypothesis  which  seems  best  to  explain  the  facts  is 
the  old  theory  that  the  common  cause  of  the  endocarditis  and  the 
chorea  is  a  blood-state  allied  to,  but  not  identical  with,  that  which 
causes  acnte  rheumatism.  According  to  the  precise  nature  of  the 
blood-change,  chorea  or  acute  rheumatism  or  both,  with  or  without 
endocarditis,  may  be  produced.  The  facts  of  these  diseases  suggest 
a  toxic  change  of  a  chemical  character,  rather  tban  an  organised  virus. 
Thut  which  causes  chorea  seems  to  have  no  tendency  to  affect  the 
joints  and  but  little  to  cause  pericarditis,  and  not  to  be  excited 
directly  by  exposure  to  cold,  but  iv  may  be  accompanied  by  the  con- 
dition which  causes  rheumatism  and  which  presents  these  features.* 
Of  the  mechanism  by  which  the  assumed  blood-change  causes  chorea 
we  are  still  ignorant.  The  hypothesis  suggested  by  the  facts  of  the 
disease  is  that  a  special  influence  is  exerted  on  the  motor  elements  of 
the  cortex,  deranging  their  function  and  producing  a  disturbance  of 
their  nutrition,  which,  once  excited,  runs  a  certain  course,  varying  in 
aermty  and  duration,  but  tending  to  subside.  The  action  of  specific 
Uood-stAtes,  especially  such  as  are  of  chemical  nature,  on  certain 
paxls  of  the  nervous  svstem,  is  well  known,  and  we  must  remember 
thirty  in  chorea,  the  effect  is  produced  on  structures  that  are  in  a 
peeuliar  state  of  predisposition  not  only  to  derangement,  but  to  the 
particular  form  of  derangement  present  in  this  disorder.  The  disturb- 
ance of  function  seems  sometimes  to  last  beyond  its  cause  (since  even 
endocarditis  may  pass  away  before  the  movements),  and  to  leave  also 
%  strong  disposition  to  recurrence.  The  blood-state  may  act  widely  on 
the  cortex  in  some  cases,  and  even  on  the  central  ganglia,  whose  f  unc- 
tiou  is  still  too  mysterious  to  permit  us  to  assign  to  their  derangement 
%  definite  part  in  the  pathology  of  chorea,  possibly  also  on  lower 

•  If  the  eoneeptioD  of  a  blood-stat«  allied  to,  although  not  the  mdqo  as,  that 
wUch  canaee  acute  rfaemuatiim  teems  difficult,  we  may  rvmember  that  the  varieties 
hk  Uie  maaifeetatioiis  of  rheumatism  must  be  evidence  of  a  corresponding  variety  in 
Iha  eonatitationa]  condition  that  predis()oses  to  it.  Of  a  nuiul>er  of  persons  ^ho  get 
UMir  f<M4  wal,  for  instance,  one  will  have  a  cold  in  tie  head,  a  second  acute 
tiMMJllltli  a  third  pericaniitis,  a  fourth  acnte  general  arthritis,  and  a  Hfth  artln  itis 
villi  •ndoearditia  The  cause  is  the  same  in  all ;  the  effect  must  be  due  to  the 
pffwiosw  condition  of  the  individuaL  It  does  not  seem  inconceivable  tl:at  an  Hliied 
eoaaUuiUaiial  condition  abould  hare  an  influence  on  certain  nerve*centres,  reudenug 
tiMir  fuictioii  and  nntritioa  susceptible  of  derangement. 
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motor  elements,  as  in  the  spinal  cord,  in  less  degree.     We  m&j        j^^ 
that  the  excitant  of  the  allied  rheumatism,  exposure  to  cold,        j^^ 
act  on  tbe  peripheral  motor  structures,  and  cause  multiple  nec^^ji}'^ 
But  the  yisible  changes  especially  in  the  yessels,  and  in  prold^jiMi 
cases  in  the  interstitial  tissue,  maj  be  in  part  a  consequence  ^^^  ^ 
disturbance  of  function  (see  above),  since  it  is  certain  that  th^j^;^ 
often  absent.    They  may  be  also,  in  part,  the  effects  of  the  l>Jooj. 
change,  which  is  usually  profound  in  fatal  cases,*  and  to    mae 
extent  determined  in  seat  by  the  functional  derangement  %nd  iu 
secondary  effects,  while  the  endocarditis  which  also  usually  co-er/iii 
apparently  gives  rise  to  some  of  them.    If  due  weight  is  gireo  to 
these  considerations,  there  seems  little  room  for  the  opinion  whicb 
ascribes  the  symptoms  to  these  vascular  alterations.    It  reqoirM 
stronger  evidence  than  is  at  present  forthcoming  to  prove  thst  eoo* 
ditions  that  are  occasional  and  variable  are  causes  of  the  diseiie, 
associated,  as  they  always  are,  with  that  which  seems  the  probable 
cause  in  other  cases. 

We  must  not,  however,  regard  the  blood-change  as  more  tluaooe 
element  in  the  causation  of  chorea.f  Important  facts,  already  «»• 
sidered,  demonstrate  not  only  the  influence  of  functional  deyelopmsnttf 
a  predisposition,  but  also  that  of  functional  disturbance  as  an  exdtint 
of  tbe  disease.  The  ascertained  facts  of  etiology  seem  to  show  bot 
frequent  and  sometimes  how  close  is  the  effect  of  fright  in  exciting 
the  disease,  an  agency  which  has  a  direct  influence  on  the  motof 
structures  X  which  especially  manifest  both  the  predisposition  vi 
the  developed  disease.  The  yiolent  functional  disturbance  of  tbii 
influence  seems  to  involve  a  shock  to  their  nutrition,  which  may  penift» 
increase,  and  run  a  definite  course,  most  readily  in  those  wliOdenei^ 
elements  are  disposed  by  neurotic  inheritance  to  instability  of  noth- 
tion  (as  well  as  through  developmental  instability),  or  who  majpoiMi 
the  deranging  influence  of  the  morbid  blood-states. 

In  any  tht  cry  of  the  pathology  of  the  disease  these  three  facton 
must  be  kept  in  view,  and  in  any  study  of  the  disease  the  paitplij*^ 
by  each  must  be  ascertained  as  far  as  possible. 

The  nature  of  the  influence  which  pregnancy  exerts  on  iIlBOC0l^ 
rence  of  chorea  is  still  unknown.  It  is  commonly  regarded  ai  i 
reflex  influence,  analogous  to  that  which  causes  Tomiting;  bntitii^ 
be  observed  that  the  period  of  development  of  chorea  is  osusll^li^ 
and  is  much  more  variable,  than  that  of  the  morning  aickneM^  aod 

*  Nauwerck  ('  Beitr&ge  lur  path.  Anat.  n.  Phyi.,'  by  Ziegler  and  Naawir^ JM 
1886,  p.  407)  records  an  instance  of  tbe  occasional  intense  sevcritj  of  tbe  Uood^iiM 
and  its  cflTeots,  in  a  child  of  seven.  Foci  of  inflammation  (mycotic  f)  wtnto^^ 
the  brain  and  medulla,  and  there  were  also  pericarditis,  endocarditit,  and  pstiBta** 

t  When  the  CHusation  of  a  disease  is  complex,  it  often  happens  that,  at  diftm' 
periods,  attention  is  too  exclusively  directed  to  one  of  the  elements  in  Us  pfodtcte 
This  seems  to  be  now  the  case  with  those  who  would  term  ehoiea  as  *anti 
infectious  disease." 

X  See  above,  p.  616;  also  "Paralysis  Agitans.** 
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often  doea  not  cease  immediatelj  on  the  remoyal,  bj  parturitioD,  of 
the  aouToe  of  reflex  irritatioo.  We  know  also  yerj  little  of  the  occur- 
ranee  of  chorea  from  other  forms  of  reflex  irritation. 

The  influences  which  determine  the  precise  form  that  the  chorea 
assumes  are  also  unknown.  Maniacal  chorea  is  not  met  with  until 
the  period  of  pubertj,  and  is  yerj  rare  in  the  male  sex.  It  occurs 
in  girls  between  fourteen  and  twenty,  and  not  unfrequently  during 
pregnancj, — conditions  of  age  and  sex  in  which  emotional  disturbance 
ii  readily  produced. 

Thus  the  chorea  of  early  life  is  due  to  a  predisposition  depending 
on  the  state  of  development  and  training  of  the  motor  centres*  vary- 
ing in  intensity  according  to  temperament  and  age,  much  mcreased 
bj  the  residual  effects  of  a  previous  attack,  and  reproduced  also  as 
part  of  the  peculiar  state  of  the  nervous  system  during  pregnanoy. 
In  addition,  two  other  influences  may  be  traced,  the  rheumatic  and 
the  neurotioy  each  as  either  a  predisposing  or  exciting  influence. 
They  may  exist  apart  or  may  be  combined,  the  one  predisposition 
with  the  other  excitant,  less  commonly  with  both  excitants,  or  bath 
predispositions  with  one  or  both  exciting  causes.  In  any  future  in- 
^lestigation  it  is  important  that  the  distinct  classes  should  be  sepa- 
rately considered,  apart  from  those  that  present  the  combined  influ- 
enoea,  since  facts  may  bo  true  of  one  class  and  not  of  the  other,  and 
be  imperceptible  when  all  are  taken  together. 

DiAOVOSis. — No  disease  is  more  easily  recognised  than  chorea  in  its 
eommon  form.  The  peculiar  movements  at  once  attract  attention ; 
their  character  is  unmistakable ;  and  their  recent  onset  distinguishet 
the  ease  from  the  only  condition  in  which  similar  movements  occur — 
that  of  infantile  disease  of  the  brain.  The  expression  of  countenance, 
with  its  listless,  somewhat  vacant  aspect,  often  by  itself  suggests  the 
nature  of  the  malady.  It  is  only  in  some  special  varieties  that  the 
affeetion  is  less  readily  recognised.  In  a  slight  case  of  unilateral 
ehorea,  if  the  patient  grasps  simultaneously  the  observer's  hands,  the 
eontrast  between  the  uniform  muscular  contraction  on  the  one  side^ 
and  the  unsteadiness  of  the  grasp  with  the  affected  band,  is  readily 
pevoeived.  In  the  rare  cases  in  which  the  legs  suffer  more  than  the 
arms,  the  interference  with  standing  and  walking  may  resemble  that  of 
paraplegia,  but  the  spasmodic  movements  are  i  J  ways  distinct  enough 
to  show  the  nature  of  the  case.  A  greater  difficulty  is  sometimes  pre- 
sented by  the  cases  of  "  paralytic  chorea,"  in  which  there  is  very  little 
spontaneous  spasm,  and  the  loss  of  power  alone  attracts  the  attention  of 
the  friends,  and  sometimes  also  of  the  medical  attendant.  The  distinc- 
tion rests  on  the  facts  that  the  loss  of  power  is  confined  to  one  arm, 
and  does  not  involve  the  face  or  leg,  and  that  it  comes  on  gradually  (in 
the  course  of  a  few  weeks)  in  later  childhood.  Close  observation 
reveals  slight  occasional  choreio  moyements  in  the  weak  arm,  and 
eftrn  elsewhere,  or  distinct  inco-ordination,  especially  when  the  band 
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is  held  OTer  the  heftd — mtk  action  that  often  reveals  the  existenoe  of 
choreic  morements  otherwise  nnperoeiTed.  In  some  cases  sustained 
muscnlar  action  is  impossible;  the  grasping  fingers,  for  instance^ 
relax  involnntarily,  or  desired  relaxation  is  for  a  moment  delayed. 
Once  aware  of  the  possible  nature  of  the  case,  the  diagnosis  is  not 
difficult.  As  a  rule,  when  a  child  between  seven  and  twelve  years  of 
age  is  said  to  have  gradually  lost  the  use  of  one  arm,  the  disease  is 
chorea.* 

Maniacal  chorea,  when  the  muscular  spasm  is  slight,  may  be  mis* 
taken  for  simple  mania.  There  is,  however,  less  continuous  garrulity 
than  in  simple  mania;  usually  there  is  some  characteristic  spasnit 
and  the  patients  are  younger  than  most  subjects  of  acute  mania.  The 
greatest  difficulty  arises  in  the  rare  cases  in  which  the  muscular  spasm 
ceases  when  the  mental  disturbance  becomes  considerable^  and  there 
is  only  the  history  of  the  spasm  to  guide  the  diagnosis. 

The  diagnosis  of  hysterical  from  ordinary  chorea  rests  on  the  sud« 
denness  and  isolation  of  the  muscular  contractions,  on  their  frequently 
rhythmical  character,  on  the  age  and  sex  of  the  patient,  and,  in  many 
cases,  on  tbe  oripn  of  the  disease  by  imitation.  The  sudden  shock- 
like character  of  the  contractions  is  characteristio  also  of  **  electrical 
chorea,"  described  in  a  separate  section. 

PxooKosis.—In  the  vast  majority  of  cases,  even  of  severe  chorea, 
the  prognosis  is  favorable.  As  long  as  the  disease  is  free  from  com- 
plications,  and  the  patient  obtains  a  fair  amount  of  sleep,  no  anxiety 
need  be  felt,  but  it  is  important  that  the  uncertain  duration  of  the 
disease  should  be  remembered  at  its  onset,  and  that  the  parent  of  a 
patient  should  be  prepared  for  it.  The  chief  source  of  danger  is 
exhaustion  from  the  violence  of  tbe  movements,  and  from  the  defi« 
dency  of  sleep.  The  endocarditis  has  little  influence  on  the  immediate 
prognosis ;  the  chief  risk  to  life  that  it  entails  depends  on  the  embolic 
process,  and  this  is  extremely  rare.  Intercurrent  rheumatism  is 
also  commonly  of  a  mild  tjpe,  and  the  gravest  complications  of  rheu- 
matism— pericar. litis  and  hyperpyrexia — are  very  seldom  met  with  in 
chorea.  Preceding  heart  disease  renders  the  prognosis  worse  in  pro- 
portion to  the  gravity  of  the  cardiac  lesion,  but  is  rarely  a  source  of 
anxiety  during  the  attack  of  chorea  itself.  The  prognosis  it  worse  in 
the  maniacal  than  in  the  ordinary  form,  and  considerably  worse  in 
the  chorea  of  pregnancy  than  in  that  of  youth.  It  is  somewhat  better 
in  a  recurrence  than  in  a  first  attack,  but  to  this  rule  the  chorea  9f 
pregnancy  is  an  exception. 

The  more  severe  the  disease,  the  longer  will  be  its  probable  dura- 
tion. A  recurrence  will  probably  terminate  sooner  than  a  first  attack. 
Etiological  conditions  of  age,  sex,  cause,  preceding  rheumatism  or 

•  Thii  itatement  may  teem  too  abiolate,  but  it  ii  literallj  true.  Organic  diacaae 
either  weakens  tbe  leg  as  well  as  the  arm«  or  else  it  causes  convulsions  or  some  otbsr 
symptom  tbat  attracts  aticution,  and  is  mentioned  at  ibe  outset. 
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heart  disease,  and  present  endocarditis,  afford  no  indications  of  the 
probable  duration  of  tbe  disease.  This  conclusion  is  drawn  from  a 
careful  analysis  of  the  facts  of  the  cases  which  have  cone  under  mj 
own  notice.  In  hysterical  chorea  the  prognosis  as  to  life  is  absolutely 
&vorable,  but  the  duration  of  the  disease  is  often  long. 

Of  the  sequelsB  of  ordinary  chorea,  mental  and  muscular  weakness 
always  pass  away.  It  is  only  when  there  has  been  severe  mania  that 
there  is  any  risk  of  tbe  persistence  of  dementia.  Convulsive  attacks, 
if  of  epileptoid  type,  may  continue  to  recur,  and,  as  we  have  seen,  may 
develop  into  epilepsy. 

Tbkatmbnt. — ^The  derangement  of  motor  and  psychical  functions 
in  chorea,  its  frequent  origin  in  emotion,  and  the  distinct  increase  of 
the  symptoms  that  may  often  be  observed  to  result  from  emotional 
disturbance  and  from  mental  and  physical  exertion, — all  teach  the 
lesson,  which  experience  confirms,  that  the  first  important  element  in 
treatment  is  to  secure  the  patient  from  causes  of  mental  and  physical 
fatigue  and  emotional  excitement.  Lessons  should  be  discontinued, 
and  even  in  slight  cases  the  periods  of  physical  rest  should  be  in- 
creased, only  mental  or  physical  occupation  that  interests  without 
fatiguing  should  be  permitted,  its  amount  depending  on  the  degree 
and  duration  of  the  symptoms.  In  severe  cases  thei  e  is  only  too  much 
spontaneous  muscular  action,  and  benefit  is  derived  from  absolute 
rest  in  bed  during  the  height  of  the  disease.  Even  in  moderate 
cases,  the  good  effect  of  a  few  days'  absolute  rest  is  most  conspicuous, 
and  is  often  desirable  at  the  commencement  of  treatment.  In  such 
cases,  prolonged  rest  is  seldom  followed  by  a  continued  improvement, 
and  the  patient  may  be  allowed  to  be  up  during  the  greater  part 
of  the  day,  provided  the  movements  are  not  thereby  increased  in 
intensity.  If  the  severity  of  the  disease  does  not  make  prolonged 
fest  in  bed  absolutely  necessary,  tbe  mental  depression  produced 
thereby  often  more  than  counteracts  any  good  that  is  done  by  the  rest. 
All  sources  of  mental  irritation  should  be  avoided ;  a  cheerful  room 
and  cheerful  companionship  are  most  important. 

Wben  the  movements  are  severe,  extreme  care  must  be  taken  to 
obviate  the  chance  of  injury  from  the  contact  of  the  limbs  with  hard 
objects.  These  should  be  removed  out  of  the  range  of  the  limbs,  or 
covered  with  soft  padding.  The  importance  of  this  measure  cannot 
be  over-stated.  One  cause  of  death  in  chorea  is  the  effect  of  slight 
mechanical  injuries,  which,  in  the  cachectic  state  of  the  patient,  often 
run  an  unfavorable  course,  and  may  lead  to  blood-poisoning.  The 
risk  that  the  patient  may  be  thrown  out  of  bed  by  the  spasm  must 
not  be  forgotten.  In  severe  cases  it  is  well  to  place  the  patient^s  bed 
on  the  floor  in  a  comer  of  the  room,  and  to  cover  the  adjacent  walls 
with  cushions  or  mattresses.  If  bedsores  are  threatened,  a  water-bed 
should  be  obtained.  The  influence  of  the  spasm  must  be  borne  in 
mind  in  all  proceedings  that  axe  adopted.     The  temperature^  for 
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instanoe,  should  never  be  taken  in  the  mouth.  I  have  known  a  cboreie 
patient  to  bite  off  and  swallow  the  bulb  of  a  tbennometer  placed  in 
the  mouth ;  fortunate! j  the  accident  was  followed  by  no  more  aerioui 
consequence  than  an  increase  in  the  chorea  from  the  alarm  occasioned ; 
the  thermometer  bulb  was  safely  passed  next  daj  per  recium. 

It  is  needless  to  insist  on  the  importance  of  an  adequate  supply  of 
easily  digested  food  and  of  absolute  cleanliness.  The  latter  is  of 
great  importance  when  the  patient's  mental  apathy  causes  unnoticed 
evacuations ;  in  such  a  condition  the  spasm  often  lessens,  and  com* 
parative  stillness  increases  the  risk  of  bedsores  from  pressure*  The 
bowels  should  be  kept  open,  but  purgation  is  useless. 

In  many  serere  cases  of  chorea  the  skin  is  dxy  and  harsh,  and  in 
these,  free  diaphoresis  has  often  a  striking  effect  in  lessening  the 
intensity  of  the  disease.  The  old  method  was  to  give  a  small  dose  of 
antimonial  wine,  and  follow  this  with  a  hot-air  bath,  and  I  have 
seen  excellent  results  from  this  treatment.  But  it  is  only  when 
the  strength  is  good  that  the  antimony  is  admissible;  the  hot-air 
bath  may  always  be  employed  if  the  state  of  the  skin  indicates 
its  use. 

The  influence  of  drugs  on  chorea  is  a  subject  on  which  the  most 
diverse  opinions  have  been  expressed.  It  is  possible  that  the  con- 
clusions would  vary  less  if  the  effects  of  each  therapeutical  agent  were 
observed  separately  in  tlie  classes  indicated  at  the  end  of  the  section 
on  "  Pathology."  Agents  may  be  frequently  useful  in  one  class  that 
have  no  effect  in  the  other.  Many  cases  of  chorea,  admitted  at  an 
early  stage  into  a  well-arranged  hospital,  and  kept  at  rest,  seem  to 
improve  as  speedily  as  the  nature  of  the  disease  will  permit,  and  it  is 
exceedingly  difficult,  in  such  cases,  by  isolated  or  collective  observation 
and  comparison  to  obtain  satisfactory  evidence  of  the  influence  of 
drugs  on  the  disease.  But  this  result  is  not  always  obtained  even 
in  cases  and  conditions  that  are  apparently  promising,  while  in  those 
that  are  seen  as  hospital  out-patients,  or  in  which  the  disease  has  lasted 
for  a  long  time,  the  tendency  to  spontaneous  cessation  is  much  less 
marked,  and  recovery  is  often  exceedingly  slow.  In  such  cases  the 
influence  of  drugs  is  often  so  distinct  as  to  justify  a  doubt  whether 
the  cases  which  have  given  rise  to  the  first  conclusion  are  altogether 
free  from  fallacy,  and  to  suggest  the  desirability  of  employing  those 
agents  which  seem  most  useful,  even  when  their  effect  is  difficult  to 
trace. 

Sedatives  and  tonics  have  both  been  largely  employed  in  the  treat- 
ment of  chorea.  Of  the  former,  bromide  of  potassium  is  of  singularly 
little  value.  Chloral  hydrate  is  more  useful.  In  severe  cases  it  is 
often  of  great  service  in  producing  sleep,  but  in  cases  of  moderate 
severity  its  chief  use  (in  my  own  experience)  is  to  increase  the  tran- 
quillity obtained  by  a  period  of  absolute  rest  in  bed  at  the  onset  of 
the  treatment.  Five  or  seven  grains  may  be  given  every  six  hours 
for  a  week  or  so.     Some  pbjtiicians  have  described  remarkable  improve- 
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ment  wlien  %  patient  baa  been  kept  oonstantlj  asleep  by  cbloral. 
but  this  method  of  treatment  is  scarcelj  commended  bj  a  case  recorded 
by  Boucbut,  in  wbich  continuous  sleep  had  to  be  maintained  for  a 
month  before  the  movements  ceased.  In  other  cases  thus  treated 
it  baa  seemed  that  the  period  of  sleep  was  merely  interpolated  in  the 
disease,  the  course  of  this  being  not  otherwise  modified.  The  bene- 
ficial results  have  usually  been  limited  to  a  single  case.  Inhalations 
of  chloroform  have  been  employed  with  advantage  to  secure  rest  in 
severe  cases,  but  they  haye  been  practically  superseded  by  chloral* 
which  produces  the  same  effect.  Antipjrine  seems  to  have  a  similar 
action,  distinctly  useful  during  the  acute  stage  in  many  cases,  but 
not  when  this  is  oyer.  Fiye  grains  may  be  given  three  times  a  day 
to  a  child  of  seyen  to  ten  years.  Moiphia  as  a  sedatiye  is  far  inferior 
to  chloraL  In  smaller,  stimulant  doses  (five  minims  of  the  liquor 
three  times  a  day,  as  adyocated  by  Badcliffe)  it  seems  to  be  useful  in 
slight  cases,  but  it  should  not  be  given  if  there  is  mental  excitement 
which  may  be  distinctly  increased.  Henbane,  hyoscyamin,  conium, 
Indian  hemp,  Calabar  bean,  cimicifuga,  and  other  sedatives  haye  been 
employed,  but  are  of  doubtful  yalue.  Salicylate  of  soda  is  sometimes 
distinctly  useful  and  sometimes  fails  entirely,  a  difference  that  may 
be  found  to  depend  on  the  associations  of  the  disease  and  the  stage 
of  the  attack.  It  is  most  likely  to  be  of  service  when  there  ia  endo- 
carditis and  a  history  of  rheumatism,  family  or  personal. 

Among  the  so-called  nervine  tonics,  arsenic  has  long  enjoyed  a  high 
reputation,  which  it  certainly,  to  some  extent  deserves.  It  is  usually 
giyen  by  the  mouth,  and  the  dose  should  be  gradually  increased  to 
Vix  or  eyen  nixy  of  the  liquor  three  times  a  day.  It  may  be  combined 
with  morphia  (Steiner).  The  comparative  intolerance  of  the  stomach 
tor  arsenic  has  led  to  its  hypodermic  injection  (Eulenburg,  Ham« 
mond).  By  this  method  much  larger  doses  can  be  given  without 
unpleaaant  aymptoma,  but  the  emotional  disturbance  occasioned  to 
children  by  Ihe  operation  is  a  drawback  to  the  method  in  a  disease 
in  which  it  is  so  important  to  maintain  emotional  tranquillity.  In 
older  patients  thia  drawback  ia  of  leaa  moment.  Hammond  recom* 
menda,  aa  an  initial  dose*  from  five  to  thirty  minims  (!)  of  Fowler's 
•olutlon,  diluted  with  an  equal  quantity  of  glycerine,  and,  as  the  best 
place  for  the  injection,  the  loose  skin  on  the  front  of  the  forearm. 
Arsenic  may  be  giyen  by  the  mouth  until  intolerance  is  reached,  and 
then  oontinued  by  hypodermic  injection. 

Zinc  ia  another  drug  that  baa  long  been  praised  in  the  treatment 
of  chorea;  both  the  oxide  and  sulphate  have  been  given,  the  dose 
being  slowly  increased  up  to  a  scruple.  Its  influence,  howeyer,  ia 
seldom  clear  when  allowance  ia  made  for  the  long  time  neceasarily 
occupied  in  gradual  increase  of  the  dose. 

Strychnine  ia  of  little  yalue  in  the  early  atagea,  but  it  ia  often  dia« 
tinctly  uaeful  at  a  later  period,  eapecially  when  the  diseaae  lingers  on 
in  alight  and  atationary  degree.    Calabar  bean  and  eaerine  (J^  grain) 
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haye  also  been  recommended,  but  not  on  Terj  oonvincing  giou^.^^ 
Ourara  has  been  employed  in  obstinate  and  chronic  oases  with  all< 
advantage  (Diamond,  Wright),  but  it  is  doubtful  whether  the  emj 
ment  of  so  dangerous  an  agent  is  ever  justifiable. 

Electricitj  has  been  employed  in  various  ways,  especially  tlie 
current  to  the  spine,  but  it  is  very  doubtful  whether  the  agent  hi 
real  influence.    The  spasms  are  sometimes  lessened  by  the  passa-*--..^^ 
the  current  through  the  limbs,  but  the  effect  quickly  passes  away^ 
I  have  never  observed  evidence  of  permanent  benefit.     Any   ^^^ 
from  the  application  of  magnets  is  probably  psychical  and  confirm ^^^ 
hysterical  cases.     Massage  is  chiefly   suited  to  the   chronic   miaga. 
Another  therapeutic  measure  which  has  been  recommended,  bat  ^o/ 
very  doubtful  value,  is  the  freezing  of  the  skin  over  the  spine  hj  etber 
spray. 

Bhythmical  movements  and  mild  gymnastics  are  of  service  wbm 
movements  persist  as  a  residual  effect  of  the  acute  disturbance,  or  id 
very  slight  oases,  in  which  the  neurotic  element  predominates! 


OHEONTO  ADXTLT  CHOREA 
(HsBBDiTABY  Chobba  ;  Sbnile  Chobba), 

Adults  after  middle  life  may  suffer  from  an  affection  oharscteriieJ 
by  movements  closely  resembling  those  of  the  chorea  of  early  lifci 
It  differs,  however,  in  its  course,  which  is  not  only  chronic,  but  alio, 
as  a  rule,  persistent  and  progressive.  The  spasm,  indeed,  difen  i 
little  from  the  juvenile  form  in  the  far  slighter  degree  with  which  it 
interferes  with  voluntary  movement,  which  often  stills  it.  Twofonni 
may  be  distinguished.  One  is  hereditary,  or  at  least  occurs  in  fomilieii 
and  usually  manifests  itself  soon  after  middle  life,  or  at  least  before 
senility ;  in  early  adult  life  only  in  cases  so  rare  as  to  be  strib'nglf 
exceptional.  The  other  form  is  isolated,  and  occurs  in  old  age,  some- 
what earlier  only  when  the  age  of  the  system  anticipates  the  coiunes 
of  the  years.  Thus  we  have  hereditaxy  and  senile  forms,  whieh, 
however,  differ  but  little  in  other  respects. 

Hereditary  Chorea ;  Huntington* 8  Chorea, — In  1872,  Huntington  of 
New  York  described  a  form  of  chronic  progressive  chorea,  oaiinifig 
in  families  through  many  generations,  among  the  inhabitants  of  1^ 
Island,  New  York  Harbour,  a  favourite  haunt  of  tetanus.  It  had  lees 
familiar  to  bis  father  and  grandfather,  who  were  both  praofcitioBeri 
of  medicine,  as  presenting  the  uniform  features  of  commencement  in 
middle  life,  chiefly  from  thirty  to  forty,  affecting  the  two  sexes  eqnaUj' 
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being  associated  with  mental  failure  and  a  tendency  to  suicide,  and 
eontitmiDg  until  death.  If  a  generation  escaped,  the  maladj  did  not 
reappear  in  the  family.  From  the  attention  the  description  received, 
the  form  is  often  called  Huntington's  chorea,  but  it  would  seem  to  bave 
been  long  familiar  to  pbysicians  practising  in  the  adjacent  districts 
of  the  United  Slates.  Dunglison*  quotes  a  letter  written  to  him  in 
1841  by  Dr.  Waters,  of  Franklin,  New  York,  giving  a  description  of 
the  malady  almost  identical  with  that  of  Huntington,  and  also  a  state- 
ment by  Gorman,  regarding  its  prevalence  in  certain  parts  of  Penn- 
•jrlvania,  possibly  due  to  local  intermarriage.  Since  Huntington's 
description  has  directed  attention  to  the  malady,  many  instances  have 
been  recorded,  especially  in  Germany,t  and  a  few  in  this  country.^ 

The  affection  bas  been  traced  through  as  many  as  four  generations, 
and  in  one  instance  no  less  than  nineteen  members  of  the  family  were 
affected  (Bemak).  Of  four  families  descended  from  a  choreic  woman, 
two  were  healthy,  but  in  the  other  two,  twelve  persons  became 
choreic  after  thirty. §  The  two  sexes  suffer  equally.  As  a  rule,  it 
begins  without  any  exciting  causes  in  the  middle  period  of  life,  or 
early  part  of  the  second  half,  between  thirty- five  and  fifty.  The  move- 
ments commence  gradually  in  the  muscles  of  the  face  and  upper  limbs, 
and  become  more  severe  as  they  extend.  They  closely  resemble  those  of 
ordinary  chorea,  but  may  present  minor  differences.  Constant  rotation 
of  the  eyes  has  been  observed. ||  Articulation  may  be  impossible  under 
excitement,  and  swallowing  reduced  to  spasmodic  efforts.  Even  the 
action  of  the  bladder  may  be  deranged.  The  movements  are  often 
arrested  by  Tolulitary  motion,  and  they  cease  during  sleep  in  most 
cases.  The  intensity  attained  varies,  but  is  usually  considerable,  and 
constitutes  a  grave  distress  to  the  sufferer.  Mental  changes  are  gene- 
rally associated,  especially  mental  weakness,  and  hence  many  of  the 
cases  have  been  reported  from  asylums.  Barely  the  mind  has  been  un« 
affected.  Sensation  is  normal,  almost  invariably ;  a  loss  to  pain  has» 
however,  been  noted.  Beflex  action  is  unchanged.  The  symptoms 
usually  continue  until  the  end  of  life,  which  may  be  near  or  distant,  but 
one  case  is  on  record,  seemingly  of  this  form,  in  which  the  movements 
ceased  under  the  influence  of  arsenic  in  large  doses.^  When  the 
malady  shortens  life,  it  is  rather  through  the  indirect  influence  of  the 
mental  state  conjoined  with  the  exhausting  effect  of  the  spasm,  than 
in  consequence  of  the  latter  alone. 

The  morbid  appearances  that  have  been  found  in  the  brain,  and 
which  can  be  connected  directly  with  the  symptoms,  seem  chiefly  to 

•  DansliMn't « Praet.  of  Med./  3rd  ed.,  PhiUd.,  1848,  ii,  216. 

f  By  Eirald,  Perettt,  Huber,  Zacher,  Hoffmftnn,  Bichont,  Remak,  sod  otbers. 

t  Wwt,  St  Stoke-OQ-Trent, '  Brit.  Med.  Joam.,'  1887,  i»  4Ab  |  8MUiiic» '  Uocvl/ 

1889. 
I  Ftaretti,'Beri. klia.  Wochensch.,'  1886. 
I  Ckienave*  'Un.  mM.,'  18S8. 
%  *  Lanoet,'  1890,  i.  1436. 
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be  the  result  of  the  oTer-tetion  of  the  MiTe^ielemeiiteof  the  oortex,  and 
do  not  indicate  liie  primary  prooeea  of  the  diMaae.  Slight  meniii* 
giti«»  and  the  accumulation  of  oell-elementa  about  the  Teasels  and  eells^ 
with  some  inoreaae  of  the  interstitial  tissue,  have  been  the  chief 
changes.  Nothing  is  definitelj  known  of  the  pathology  of  the  disease 
and  its  relation  to  the  hereditary  causes.  It  has  been  thought  to  be  the 
result  of  the  de? elopment  of  embijonal  interstitial  tissue-elements, 
stationary  until  late  life,  and  then  causing  irritation  of  the  nerve* 
structures  ;*  but  this  is  a  pure  conjecture,  intrinsically  improbable. 

The  uolaied  $enUe  /orm,  sometimes,  although  nucely,  met  with 
under  fifty-five,  differs  from  that  last  described,  not  only  in  the 
absence  of  any  family  tendency,  but  in  the  more  frequent  fieedom  of 
the  mind*  and  in  the  occasioned  benign  course  of  the  affection,  which 
may  pass  away  after  lasting  for  a  few  months  or  a  year.  XTsoally, 
howe? er,  it  continues  until  the  end  of  life,  which  it  does  not  always 
seem  to  shorten.  This  variety  is  less  rare  in  this  country  than  is  the 
hereditary  form,  t  to  which,  indeed,  it  beara  a  dose  resemblance  so 
far  as  the  special  symptoms  are  concerned.  The  difference  does  not 
depend  on  the  age  of  the  sufferer  or  on  the  severity  or  extent  of  the 
symptoms. 

The  malady  may  begin  at  any  period  of  late  life,  even  up  to 
eighty  y^ars  of  age,  and  affects  both  sexes,  males  rather  more  often 
than  in  youth.  Other  neuroses  may  often  be  traced  in  the  families 
of  the  sufferers,  apart  from  chorea  itself.  It  may  come  on  without 
obvious  excitation,  but  often  follows  depressing  anxiety.  Sudden 
alarm  has  preceded  the  onset  only  in  middle  life.  A  marked 
difference  from  the  chorea  of  youth  is  the  absence  of  any  relation  to 
rheumatism  or  endocarditis  s  coincident  heart  disease  is  degenerativia 
only. 

The  spasm  presents  the  same  irregular  movements  as  in  other 
forms  of  chorea,  and  often  the  same  inco-ordination  of  voluntary 
movement.  The  spasm  is  often  most  severe,  and  may  render 
intended  actions  almost  impossible.  The  affection  of  the  face  and 
tongue  may  be  so  extreme  as  to  greatly  derange  articulation,  and  to 
make  it  almost  impossible  to  understand  what  the  patient  says.  The 
spasm  is  usually  increased  by  emotion,  and  a  patient,  who  is  thrown 
into  the  most  violent  physical  agitation  by  the  vi«t  of  a  stranger, 
maybe  comparatively  still  when  free  from  excitement;  sleep  as  a  rule 
(but  not  invariably)  brings  quiet.  The  affection  of  the  l^gs  is  slighter 
than  that  of  the  arms,  but  may  be  sufficient  to  render  standing 
impossible.    There  may  be  some  loss  of  muscular  power,  but  it  is 

e  Oroppin, '  Neurol.  Cent.,'  Oct.,  1892. 

t  Ciice  have  been  described  by  Bnasell,  'Med.  Timet  and  (Hi^*  1878;  in  a  womui 
4Vf  74,  ending  in  recovery,  by  Ferguson, '  Lancet,*  1886 ;  Macleod,  *  Joara.  of  Kent 
Science,'  July,  1881;  McLeam,  *  Lancet,'  1886,  No.  8;  Sanndliy,  'Lonost,* 
Not.  29,  1884  (with  reference  to  other  caaes  recorded  l^  GraTe^  SlaUer,  ^)l 
Suckling, '  Brit  Med.  Joum.,'  1888. 
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•eldom  considerable^  so  far  aa  the  spasm  permits  the  strength  to  be 
asoei-tained. 

The  duration  of  the  disease,  in  the  rare  oases  that  have  recoyered, 
has  been  from  a  few  months  to  one  or  two  jears,  but  that  of  the 
persistent  form  is  often  loog,  since  it  has  so  little  tendency  to  shorten 
life.  Charcot  mentions  two  cases  at  the  age  of  seventy-one,  in  one 
of  which  the  disease  commenced  at  fifty-nine,  and  in  the  other  at 
sixty.  In  a  case  recorded  bj  McLearn  the  disease  commenced  at 
tortj,  and  had  already  lasted  fifteen  years  when  the  patient  came 
under  observation. 

In  senile  chorea  changes  have  been  occasionally  found  in  the  brain, 
but  frequently  the  examination  has  failed  to  reveal  any  alterations 
that  can  be  regarded  as  the  cause  of  the  disease.  Slight  degenerative 
changes,  such  as  were  found  extensirely  distributed  through  the 
central  nervous  system  by  Berkeley,  in  a  dise  of  seven  years* 
duration,  are  probably  in  part  of  secondary  origin.  In  one  of 
the  cases  recorded  by  Harbinson  there  was  evidence,  through- 
out the  brain,  of  degeneration  of  the  nerve-cells,  together  with  an 
increase  of  the  lymphoid  elements,  which  were  aggregated  around 
the  vessels  and  nerve-cells;  this  has  been  the  most  frequent  morbid 
appearance,  combined  in  cases  of  long  duration  with  sigps  of  slight 
general  meningitis.  In  all  the  three  cases  recorded  by  Madeod  (see 
p.  626),  in  which,  however,  thei*e  was  also  motor  palsy,  disease  of  the 
motor  region  of  the  cortex  was  found ;  in  two  the  convolutions  were 
compressed  by  cystic  thickening  of  the  membranes,  in  the  other  there 
were  small  tumours.  Choreoid  movements  are  occasional  effects  of 
chronic  lesions  at  the  surface  of  the  brain,  such  as  hsematoma,  and 
some  cases  of  the  kind  have  been  erroneously  described  as  examples 
of  simple  senile  chorea. 

The  treatment  of  the  two  forms  of  chronic  chorea  of  the  adolt 
prosents  little  difference.  Bare  cases  of  apparent  care  by  arsenic  and 
other  remedies  suitable  to  the  common  form,  with  relief  to  the 
ijymptoms  by  bromide,  oocain,  ezalgin,  antipyrine,  and  other  sedatires^ 
constitute  all  Ihe  results  that  have  been  obtained. 


"VLEcyrsioAii  ohobba.** 

The  term  **  electrical  chorea  '*  has  long  been  applied  to  a  ^ 
malady  that  is  met  with  ohiefly  in  Lombardy  and  some  adjacent  parts 
of  Italy.  The  affection  resembles  chorea  in  being  manifested  by  spas- 
modic movements,  but  differs  in  the  character  of  the  morements  and 
in  the  course  of  the  disease,  and  also  in  the  addition  of  progressive 
palsy  and  muscular  wasting.  The  muscular  contractions  are  sudden 
andsbork-like,  and  thus  resemble  those  that  are  caused  by  momentary 
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electrical  ttimulation.  The  course  of  tbe  disease  is  progresriTe^  and 
a  large  proportion  of  the  cases  tenninate  fatallj.  It  is  doubtfnl 
whether  the  disease  has  anj  resemblance  to  chorea  in  nature,  and 
hence  it  has  been  called  '*  Dubini's  disease,"  from  the  physician  who 
first  described  it  in  1846.  It  affects  both  sexes  and  occurs  at  all 
ages.  Its  causes  are  nnkDown,  but  it  has  been  ascribed  to  some 
obscure  malarial  influence,  on  account  of  its  occurrence  chieflj  in 
certain  districts.  Even  in  these,  howcTer,  it  appears  to  be  rare. 
Cases  have  been  described  in  which  the  symptoms  commenced  after  a 
fright,  but  it  is  doubtful  whether  these  are  of  the  same  nature.  The 
sudden  clonic  character  of  the  contractions  is  not,  as  we  have  seen, 
confined  to  this  disease ;  it  is  met  with  in  some  cases  of  ordinary 
chorea,  in  the  hysterical  Tarietj,  and  in  some  choreoid  attacks  in 
adults  and  the  old.*  The  term  has  been  misapplied,  not  only  to  the 
general  clonic  spasm  of  hysterical  chorea,  but  also  to  the  violent  local 
shock-like  muscular  contractions  sometimes  met  with  in  that  affectiou, 
especially  in  the  muscles  of  the  shoulder.  Such  contractions  occur  also 
in  the  cases  described  as  **  paramyoclonus  multiplex."  But  all  these 
forms  differ  from  the  Italian  malady  in  their  benign  and  isolated 
character,  which  at  present  seems  the  most  important  diagnostio 
feature. 

The  shock-like  muscular  contractions  that  constitute  the  first  and 
most  prominent  symptom  of  the  disease,  usually  commence  gradually 
in  one  arm^-often  in  the  upper  part  of  the  arm — and  spread  thence, 
usually  to  the  leg  on  the  same  side  before  they  iuTade  the  opposite 
limbs.  After  a  few  months  or  less,  the  limbs  first  affected  gradually 
become  feeble,  the  muscles  waste,  with  loss  of  faradic  irritability, 
and  the  palsy  spreads  until  it  becomes  generaL  In  many  cases  there 
are  epileptiform  couTulsions,  which  may  be  unilateral.  In  the  more 
acute  cases  there  may  be  considerable  eleTation  of  tempemtnre 
throughout  the  course  of  the  disease. 

In  fatal  cases,  no  constant  morbid  changes  are  found  in  the  central 
nenrous  syst(>m,  and  not  only  the  nature  of  the  disease,  but  also  the 
predse  part  of  the  nervous  system  primarily  disturbed,  is  a  matter  of 
conjecture.  The  most  plausible  theory  assumes  that  the  cerebral 
cortex  is  the  part  first  affected  (and  thus  the  unilateral  commence- 
ment and  convulsions  are  accounted  for),  but  that  the  spinal  cord 
suffers  secondarily  and  causes  the  changes  in  muscular  nutrition 
and  irritability.  It  has  indeed  been  regarded  as  the  manifestation  of 
A  special  form  of  myelitis  (Pignacca  and  Stefanini)  due  to  some 
peculiar  paludal  influence.  It  is  doubtful  whether  any  treatment 
influences  the  disease,  but,  from  the  rarity  of  the  malady,  therapeutical 
experience  can  accumulate  but  slowly. 


*  The  tana  ''elactrieal  ehorcs**  hu  been  applied  by  toms  writan  to  llM 
thftt  do  not  otherwiie  difFsr  from  ordinary  ehoiaa.  Bnt  since  it  has  long  baan 
aa  a  designation  for  the  Italian  audady,  tta»  naa  of  the  word  aaama  nndeilrahia 
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-  MYOCLONUS  MULTIPLEX.* 

Clonic  ipusm  is  a  Bjinptom  that  occurs  in  Tarious  forms  and  distri* 
bation,  and  constitutes  part  of  the  manifestation  of  manj  morbid 
states  of  the  nervous  sjstem ;  and,  moreover,  these  are  linked  together 
by  intermediate  forms,  so  as  to  render  it  difficult  to  separate  them  into 
definite  tjpes.  Such  spasm  characterises  one  form  of  hysterical 
chorea,  and  also  the  grave  **  electrical  chorea  "  j  ust  described.  Besides 
these,  a  few  years  ago  Friedreich^  described,  under  the  name  *'  para- 
myoclonus multiplex/'t  a  case  of  clonic  spasm  affecting  the  limbs  of 
an  adult,  and  other  cases  of  more  or  less  similar  character  have  been 
smoe  described.}  Males  have  suffered  more  often  than  females.  The 
symptoms  have  begun  at  any  time  of  life  between  puberty  and  sixty 
years  of  age,  spontaneously  or  after  a  fright,  rheumatism,  or  malarial 
fever.  The  last  cause  may  remind  us  of  the  Italian  "  electrical 
chorea,"  but  myoclonus  has  not  the  grave  character  of  the  latter. 
Heredity  has  not  been  distinct ;  when  several  cases  have  occurred  in 
a  family  they  have  deviated  from  the  common  form. 

The  contractions  are  sudden  and  involve  the  whole  or  a  con 
siderable  part  of  a  muscle,  often  causing  an  actual  mDvement.  They  are 
usually  symmetrical,  although  not  equally  strong  on  the  two  sides,  and 
quickly  pass  from  one  part  to  another.  Li  frequency  they  vary  from 
ten  to  fifty  a  minute,  but  usually  occur  in  paroxysms,  or  rather  in 
eeries,  invgular  intervals  separating  the  shocks.  In  some  cases,  occa- 
sional tonic  spasms  accompany  them,  in  others  fibrillary  contrac- 
tions are  also  observed.  The  muscles  most  affected  are  those  of  the 
upper  (tarts  of  the  limbs  (especially  the  deltoid,  triceps,  biceps,  supi- 
nator, quadriceps  femoris,  hamstring  and  calf  muscles)  and  the  facial 
mnsdes  (chiefly  of  the  lower  part),  sometimes  those  of  the  neck.  The 
muscles  of  the  hands  and  feet  may  contract,  but  seldom  cause  move- 
ment. The  diaphragm  may  be  involved,  producing  a  peculiar  hic- 
cough, or  an  odd  respiratory  sound,  in  wliich  the  larynx  probably 
takes  part.  The  first  contraetions  have  usually  been  in  the  muscles 
of  the  shoulders  and  upper  arms  or  face.  Voluntary  movement 
lessens  the  spasm  in  most  cases,  and  may  even  arrest  it.  The  con- 
tractions are  also  generally  diminished  by  alcohol  and  increased 
by  mental  excitement.  The  mind  has  usually  been  normal,  but  occa- 
nonslly  there  has  been  some  abnormal  state,  such  as  the  presence  of 
*  fixed  ideas.** 

Ifyotatic  irritability  has  usually  been  increased;  the  attempt  to 


Mcb,  « Tircbow'i  ArchU/  Bd.  Ixxxvi,  p.  421. 

f  The  prtflx  "  purm  "  U  often  omitted. 

}  Sstligmaller.  'Dent  med.  Wochenichr.,'  1886;  Kemak,  'Arch.  f.  Pkych.,* 
IV I  Umtif,  *  Prog,  m^'  1886;  Homen, '  Arch.de  Neurologio,'  1887;  Alien  Sunr, 
*  A^  Jowaal  of  Nwoos  and  Msntal  DSiCMes,'  July,  1887,  and  oihera. 
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obttiiD  the  knee-jerk  has  sometimes  excited  the  spasm,  and  that  in  the 
extensors  of  the  knee  may  oven  be  provoked  by  the  attempt  to  obtaia 
the  foot-clonus.  In  one  case  the  moTements  continued  during  sleep. 
In  a  few  cases  the  clonic  spasm  has  occurred  only  in  paroxysms,  occa- 
sionally of  extreme  violence.  Thus,  in  a  case  recorded  by  Alien  Starr, 
the  movements  of  the  body  occasioned  by  the  violence  of  the  spas- 
modic contractions,  alternately  in  the  muscles  of  the  front  and  back  of 
the  trunk,  were  so  violent  that  *'  the  head  was  thrown  about  and  the 
body  was  tossed  about  in  the  chair,"  and  if  the  attack  came  on  when 
the  patient  was  walking  he  was  sometimes  thrown  down.  A  similar  ease 
of  paroxysmal  clonic  spasm  was  recorded  by  Pritchard  in  1822  as 
"Convulsive  Tremor;"  and  several  others,  difEering,  howoTer,  con- 
sideraMy  among  themselves,  have  been  described  by  Hammond 
under  the  same  generic  designation.  On  the  other  hand,  in  some 
recorded  cases,  the  spasm  bas  been  trifling  in  degree,  eren  insufficient 
to  cause  any  movement  of  the  parts,  and  only  to  be  seen  when  the 
skin  was  bared,  resembling  the  quivering  ''live flesh*'  to  whicli  so 
many  persons  are  liable.  It  is  thus  clear  that  the  eases  present  such 
differences  that  it  is  doubtful  whether  any  should  be  placed  together 
that  do  not  present  the  common  features  of  the  sudden  shook-like 
character  of  the  muscular  contractions,  their  bilateral  symmetry,  and 
the  comparative  freedom  of  the  extremities.  In  most  of  tlie  cases  the 
symptoms  have  passed  away  in  time,  a  very  marked  contrast  to  the 
course  of  those  of  "  electrical  chorea."  In  most  instances  no  moilMd 
changes  have  been  found  to  explain  the  condition. 

The  affection  has  been  regarded  by  some  as  closely  allied  to  filial 
spasm ;  by  others  as  related  to  the  form  of  chorea  in  which  the  spasm 
is  clonic,  and  is  associated  with  hysteroid  symptoms  or  other  m 
changes  (forms  termed  by  the  French  "  Tic  convulsif "  and  " 
dies  des  tics  convulsif s  ").    The  disease  is  perhaps  most  nearly  aII^^^TT 
to  senile  chorea.     We  have  seen  that  senile  chorea  sometimes  rao^  ^^ 
favorable  course,  and  that,  even  when  severe,  it  seldom  causes  det^a 
It  is  doubtful  whether  the  bilateral  symmetry  of  the  affection  sfiottft 
any  real  ground  for  placing  it  far  from  other  diseases  that  it  resemb]«( 
One  curious  case  has  come  under  my  notice  in  which  paroxysms  of  oloow 
spasm,  somewhat  resembling  those  of  myoclonus  multiples^  bsdaainv* 
gular  distribution.*    The  most  effectiye  treatment  has  been  bj 
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*  The  patient  wu  a  healthy-looking  nun,  sged  ttiirly-niii^  who 
the  following  condition.  His  head  was  in  conttaat  movsineat»  Jerfctd  toAi 
right,  and  constantly  rotated,  as  in  torticollis,  while  coincident  spurn  involni  tki 
right  shoulder  muscles.  Slight  tonio  contraction  of  the  masclee  of  the  fiMSCSwd 
the  eyes  to  be  partially  closed,  the  eyebrows  raised,  and  the  anglM  of  tbo  aoitikto 
be  drawn  down,  and  gave  to  the  face  an  expression  of  suffering.  The  kulcu^ 
ment  increased  the  spasm.  If  ho  was  spoken  to,  for  instanoe,  tlio  doaie  qva 
extended  to  the  muscles  of  the  forearm  and  to  thoee  of  masticatloii  and  oCiMfM 
changing  the  expression  of  pain  to  one  of  anguiah.  When  bo  hiosiolf  attrnptB^^ 
speak,  the  resulting  disturbance  almost  baffles  deocription.  Tha  jwrlrifiga  rf  As sH 
becttme  most  violent,  and  the  head  was   rotated  from  sido  to  side  witk 
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C(»nx8,  wHh  bromide  as  a  BedatWe,  and  the  use  of  roltaic  electridtyt 
whieh  hat  in  some  way  produced  a  striking  result  in  many  cases.  A 
camnt  as  strong  as  the  patient  can  conyeniently  bear  should  be 
passed  from  the  spine  to  the  affected  muscles  daily  for  a  quarter  of  an 
bour.  If  this  fails  and  the  spasm  is  severe,  the  hypodermic  injection 
of  morphia  may  be  tried^  or  solanin  given  by  the  moutlu 


8AI/rATORlO  SPASIL 

The  term  **  saltatorio  spasm  "  is  applied  to  a  rare  form  of  olooio 
spasm  io  the  legs,  which  oomes  on  when  the  patient  attempts  to  standi 
aod  eaases  springing  or  jumping  moTements,  whence  the  name.^ 
Is  was  first  described  by  B:unberger  in  1859,  and  only  a  few  esses 
have  been  reoorded.f  The  affection  occurs  in  both  sexes,  and  s^ems 
to  be  rather  more  frequent  in  males  than  in  females.  The  ages  oC 
tbe  sufferers  hare  varied  between  ten  end  seventy  years.  In  soma 
there  has  been  a  bistory  of  previous  functional  nerve*disturbance» 
•piiepayt  hysteria,  Ao.»  and  in  most  the  onset  l^as  been  preceded  by 
iafloenoes,  physical  or  other,  depressing  the  nervous  system.  luime* 
diate  exciting  causes  have  not,  as  a  rule,  been  traceable.  In  a  few 
there  have  been  premonitory  symptoms,  slight  tremor,  stiffness,  or  a 
feeling  of  stiffnesst  in  the  legs.  In  one  instance  the  spasm  followed 
a  eonvulsive  seimre.  The  actual  onset  has  generally  been  sudden. 
The  symptoms  consist  of  alternating  contractions  in  the  flexors  and 
•stensors  of  the  legs,  following  each  other  with  great  rapidity,  and 
eansing  jumping  movements  of  such  violence  that  the  feet  may  leava 

lApWlj  for  a  few  teoonda.  A  ffanilar  parozytm  occamd  od  rising  from  tbe  reonm* 
Wai  pottore  hi  the  prMenoo  of  a  ttnuiger ;  he  woald  stoop  for  a  moment,  bend  the 
hmd  us  if  in  expectancy,  and  then  the  violent  morement  occurred.  Orer  the  slighter 
BoreiBents  he  had  pome  control,  lo  that  by  a  great  effort  he  could  open  the  ryes ; 
Ike  eyekallt  were  nsnany  directed  to  the  rights  but  he  could  slovrly  turn  them  it)  any 
tffiiriwi  8o  violent  were  the  parozytme  on  an  attempt  to  spoHk,  that  fbr  weeks  h« 
«r  uttered  a  word.  He  oonld,  however,  write  fairly  well,  with  occasional  inter- 
from  the  spasm.  '1  he  man's  history  showed  no  cause,  immediate  or  rrni<  te^ 
the  affection,  which  had  commenced  gradually  six  months  before.  Under  tnat- 
iMatt  rest  and  hypodermic  iigections  of  morphia,  he  gradually  improved,  and  becNtne 
able  to  speak  to  the  other  patients  in  the  ward*  althonjrh  it  was  much  lonp^er  U^iore 
be  beeime  aUe  to  speak  to  a  stranger.  Ultimately  the  si>asm  became  tridiug,  but  it 
^d  BOS  qnite  diaappeart^  when  he  passed  from  observation. 

*  li  has  been  also  called  "static  reflex  spasm"  by  Erlenmeyer. 

f  Bamberger,  'Wieo.  nied.  Wochenschr.,'  185'.);  Quttmann.  'Berlin,  med* 
Weehcnschr.,' 1807,  and  « Arch,  fur  Piiych/  Bd.  v,  1876;  Frey,  ib^  Bd.  ri,  1875 ; 
Qaweia, '  Lanoet.'  ii,  1877 ;  K<aiuiann, '  Deut.  med.  Wochenschr.,'  1883,  No.  40,  and 
I8M»  No.  4|  Krlenmejor, '  Cent.  1  Nervenkrauk./  1887. 
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the  floor  at  eadi  spasm,  and  the  patient  is  thrown  to  the  ground 
unless  supported.  In  some  cases  the  spasm  has  been  slighter,  and 
only  the  heels  hare  been  raised  from  the  floor.  The  spring  is  the 
result  of  spasm,  not  onlj  in  the  calf  muscles,  but  also  in  tboso  of  the 
hip-  and  knee-joints,  while  in  manj  instances  the  muscles  of  the 
back  have  also  contracted  and  hare  caused  a  backward  inclination  of 
the  trunk.  This  peculiar  spasm  occurs  only  on  an  attempt  to  stand ; 
as  the  patient  sits  or  lies  down  the  muscular  contractions  cease,  often 
entirely,  although  sometimes  a  little  clonic  spasm  or  rigidity  has 
persisted  for  a  short  time.  In  some  cases,  pressure  on  the  feet,  as 
the  patient  lay,  caused  slight  spasin,  similar  to  that  produced  by  an 
attempt  to  stand.  In  no  case  did  the  spasm,  excited  by  standing, 
spread  to  the  arms,  but  in  some  instances  other  Toluutary  moTemeuts, 
eren  in  the  recumbeut  posture,  caused  a  little  clonic  spasm,  which 
involved  also  the  arms.  Motor  power  has  been  normal  in  most 
cases,  but  in  some  there  was  trifling  weal^ness  after  the  spasm  had 
existed  for  some  time.  Sensation  was  unaffected  in  all,  but  dull 
pain  in  the  legs,  or  tenderness  of  the  spine,  was  present  in  some  of 
the  patients.  In  one  of  Bamberger's  cases  there  were  other  peculiar 
symptoms, — palpitation,  dyspnoea,  inequality  of  pupil,  with  spasm  on 
one  side  of  the  face.  In  Kollmann's  patient  other  severe  disturbances 
of  the  nervous  system  led  to  death. 

The  affection  has  generally  continued  for  some  months;  in  only 
two  cases  was  its  duration  less  than  one  month,  while  in  one  it 
continued  till  the  death  of  the  patient,  six  years  after  the  onset  of 
the  symptoms.  The  cessation  of  the  spasm  has,  in  most  casen,  been 
gradual. 

The  spasm  is  evidently  reflex  in  character,  and  has  been  regarded 
by  most  writers  on  the  subject  as  proceeding  from  the  spinal  cord, 
and  the  result  of  a  peculiar  exalted  irritability  of  the  spinal  reflex 
centres,  especially  of  those  that  subserve  the  co-ordinated  movement 
of  jumping,  Ac.  Freusberg*  has  shown  that  alternating  contractions 
in  the  flexors  and  extensors  of  the  legs  may  be  co-ordinated  in  the 
lumbar  enlargement  of  animals,  and  I  have  found  evidence  of  a 
similar  fact  in  man:  in  a  case  of  paraplegia,  with  absolute  motor 
palsy,  and  evidence  of  a  transverse  lesion  in  the  dorsal  region, 
pressure  on  the  soles  set  up  alternate  flexion  and  extension  of  the 
hip-,  knee-,  and  ankle-joints,  by  which  the  feet  were  successively 
drawn  up  and  pushed  down.f  Apparently  the  area  of  increased  irri- 
tability varies  in  different  cases,  since  in  a  few,  apart  from  standing, 
a  peripheral  impression  has  caused  movements  that  spread  widely. 

•  *  Ffluger's  Archiv,'  Bd.  iz. 

t  It  is  to  be  noted,  however,  that  Woroechilofl  (Ladwig'i  '  Arbeiten,'  1874, 
p.  110)  obtained  evidence  of  a  centre  in  the  upper  part  of  the  spinal  cord  of  the 
rabbit,  by  which  springing  movements  of  the  legi  were  apparently  oo-ordiiiated.  A 
discussion  of  some  other  experimental  facte  bearing  on  the  sabject  will  be  found 
in  my  paper  on  the  disease  ('  Lancet,'  1877). 


HABIT-SPASM.  688 

The  disease  in  most  oases  has  not  appeared  to  be  readily  influenced 
bj  treatment.  The  spasm  has  continued  in  spite  of  the  administra- 
tion of  sedatires ;  the  most  important  and  effective  measure  appears 
to  be  the  improrement  of  the  general  health,  and  of  the  strength  of 
the  nenrous  sjstem,  by  tonics.  The  case  of  shortest  duration  is  one 
recorded  bj  myself,  in  which  slight  but  characteristic  symptoms 
(another  case  having  previously  been  under  my  observation)  were  at 
ODoe  cut  short,  on  the  second  day  of  their  existence,  by  a  copious 
diaphoresis  in  a  hot-air  bath. 


HA6IT.SPASM. 

Children  often,  and  adults  sometimes,  present  spasmodic  movements 
sach  as  winking,  twitching  the  mouth,  jerking  the  hvtod,  movements 
that  have  a  half -voluntary  aspect,  but  which  the  individuals  are  unable 
to  control.  The  patient  is  said  to  have  *'  got  a  trick "  of  moving 
the  part.  This  condition  has  been  termed  "habit- chorea**  by  VVeii 
Mitchell,  but  the  term  **  chorea  "  is  not  strictly  applicable  to  it,  and 
**  habit-spasm  '*  is,  I  think,  a  better  name. 

The  condition  is  met  with  chiefly  in  childhood,  especially  in  the 
second  half,  but  it  sometimes  commences  in  youth,  and  even  in  adult 
life.  In  young  women  it  is  often  associated  with  symptoms  of  hvsti'ria, 
and  there  may  be  a  difficulty  in  deciding  whether  certain  B|)a8modic 
movements  are  to  be  regarded  as  examples  of  this  affection  or  of  hyste- 
rical spasm.  When  it  commences  in  childhood  the  affection  commonly 
eeases  after  a  few  months  or  years,  but  it  occasionally  goes  on  to  middle 
life  or  even  longer.  Barelj  it  begins  late  in  life,  and  is  then  generally 
permanent.  In  early  life  it  occurs  especially  in  nervous  and  excitable 
ekildren.  The  affection  is  said  to  be  more  common  in  females  than 
in  males,  but  it  is  very  often  seen  in  boys.  It  usually  begins  between 
the  ages  of  six  and  fourteen  ;  I  have,  however,  known  it  to  commence 
as  early  as  four.  Some  impairment  of  general  health  often  precedes 
the  development  of  the  movements ;  occasionally  they  appear  to  be  due 
to  some  special  influence  depressing  the  nervous  syHtem,  o?er-work  at 
school,  a  fright,  or  some  injury.  In  one  case,  for  instance,  the  onset 
followed  a  fall  into  the  water.  They  may  succeed  true  chorea,  or  some 
local  irritation  in  the  part  that  is  the  seat  of  the  movements ;  conjunc- 
tivitis, causing  blepharospasm,  may  set  up  winking  movements.  In 
boys  the  affection  is  often  due  to  masturl>ation,  and  from  this  cause 
very  severe  cases  are  sometimes  met  with. 

Frequently  there  is  a  history  of  other  neuroses  in  |>arents  or  other 
velatives.  More  than  one  child  in  the  same  family  may  suffer,  but 
thcj  seldom  present  quite  the  same  movements.    I  have  seen,  for 
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instanoe,  m  diflexvnt  habit-spaBin  in  t^Axk  mstert..  It  it  probable 
Uiat  the  affection  often  arisea  bj  imitation*  There  is  not  often  periiapa 
direct  imitation,  but  the  iritoesaing  luoh  moTements  is  apt  to  produce 
a  peculiar  excitability,  which  finds  expression  and  relief  in  movements 
of  a  similar  nature.  In  cases  in  w  hich  something  like  direct  inheritance 
can  be  traced,  it  is  probable  that  this  influence  has  been  at  work.  A 
father,  for  instance,  had  such  movements  in  the  face  all  through  Ins 
life,  and  two  of  his  children  likewise  presented  them.  In  many  cases, 
howeyer,  no  causes  can  be  traced,  and  the  affection  seems  to  he  the 
result  of  the  restlessneu  of  childhood,  specialised,  as  it  were,  in  a 
particular  direction. 

The  morements  usually  oocur  at  intervals  of  a  few  minutes,  but 
sometimes  they  are  almost  continuous.  Their  character  varies  mu(Ai 
in  different  cases,  and  even  in  the  same  individual.  One  kind  of 
action,  after  lasting  for  a  time,  may  give  place  to  another,  or  two  or 
three  kinds  may  alternate  at  the  same  period.  The  most  common  is 
blinking  of  the  eyelids,  by  a  sudden  contraction  of  the  orbicularis 
palY/tfbramm,  sometimes  accompanied  with  depression  of  the  eyebiuws. 
Another  that  is  veiy  common  is  a  contraction  of  the  zygomatic  muscles, 
moving  the  angles  of  the  mouth  first  to  one  side  and  then  to  the  other. 
A  movement  of  the  head  is  also  common,  a  lateral  deviation,  a  rotation, 
or  a  nod.  In  one  case  there  was  a  backward  mo? ement  of  the  head 
with  simultaneous  elevation  of  the  eyebrows,  as  in  looking  up.  In 
another  case  spasm  at  the  back  of  the  neck  was  succeeded  by  a  oon- 
traction  in  the  sterno- mastoid.  Movement  of  the  arms  is  also  common, 
shrugging  the  shoulders,  or  a  peculiar  fidgety  action  of  the  hand,  or 
some  other  movement  of  the  arm.  One  boy  would  put  both  his  arms 
forward  and  then  stoop,  and  he  did  this  under  all  circumstances,  even 
in  church.  A  movement  of  the  leg  is  less  common;  the  patient  last 
mentioned  afterwards  got  into  the  way  of  kicking  his  leg  forwards  in 
walking,  doing  so  about  every  dozen  steps.  Of  the  twins  mentioned 
above,  in  one,  in  whom  the  spasms  began  after  a  fall  at  three,  there 
was  a  slight  movement  of  the  leg  and  a  twist  of  the  arm,  while  in  the 
other  a  slight  movement  of  the  head  was  accompanied  by  a  peculiar 
action  in  walking,  a  half-turn,  as  if  she  were  looking  for  something 
that  she  had  dropped. 

Sespiratory  spasm  is  also  very  common ;  there  may  be  a  sudden 
inspiration,  soiDotimes  accompanied  by  a  laryngeal  sound,  or  there  may 
be  a  sudden  audible  sniff,  or  a  kind  of  sob.  These  may  be  combined 
with  some  other  action.  Thus,  in  a  boy  of  eleven,  a  quick  movement 
of  the  mouth  alternated  with  closure  of  the  eyes,  or  with  a  sudden 
mspiration  that  was  attended  by  a  slight  nasal  snore.  A  peculiar  cough 
is  also  common  in  these  cases ;  often  it  has  a  laryngeal  character,  and 
it  may  be  extremely  troublesome.  It  is  occasionally  first  excited  by 
some  larync^eal  catarrh  and  actual  cough.  One  boy  began  by  making 
a  noise  in  his  throat  every  few  minutes,  half  cry,  half  cough,  so  loud 
that  it  could  be  heard  outside  the  house ;  he  said  that  it  was  occasioned 
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by  a  sense  of  difficulty  m  breathing.  It  continued  for  two  years,  and 
then  ceased,  but  soon  afterwards  twitching  commenced  in  the  left  side 
of  the  mouth,  and  gradually  extended  to  the  whole  of  the  left  half 
of  the  body;  and  this  continued,  yarjring  in  degree,  for  a  year. 
Occasionally  these  laryngeal  sounds  are  repeated  several  times  in 
succession.  In  a  case  recorded  by  Blachez  the  noise  made  was 
a  piercing  cry»  compared  to  the  squeak  of  the  child's  toy,  but  much 
louder. 

Tbese  habit-movements,  as  we  have  already  seen,  usually  cease  after 
a  time,  but  tbey  sometimes  persist,  and  become  a  source  of  great  annoy- 
ance to  a  patient  who  has  reached  adult  life.  The  inability  to  control 
them  by  an  effort  of  the  will  becomes  very  marked  in  such  cases.  In  one 
instance  a  girl,  who  began  to  blink  the  eyes  in  early  childhood,  still 
did  so  at  nineteen.  In  another  case,  a  clergyman  of  thirty-seven  was 
gn*atly  annoyed  by  an  involuntary  smile,  of  somewhat  meaningless 
aspect*  which  would  cross  his  face  from  time  to  time,  without  the 
slightest  corresponding  emotion,  and  even  when  he  was  engaged  in 
reading  in  publio  the  most  solemn  parts  of  the  Church  service.  It 
nerer  troubled  him  when  he  was  preaching  or  in  conversation,  but  it 
often  occurred  when  he  was  looking  at  another  person,  and  sometimes 
gave  rise  to  misconception.  It  commenced  at  the  age  of  sixteen,  and 
wa0  at  first  more  than  a  smile,  being  actual  laughter,  but  it  gradually 
aobcided  into  its  permanent  form.  In  another  case  a  lad  of  eight 
b^gaD  to  suffer  from  twitchings,  now  in  one  arm,  now  in  the  other,  two 
or  three  quick  movements  at  a  time.  Such  ujovemfnts  persisted* 
ebanging  their  form,  until  he  came  under  observation  at  twenty- 
foar,  when  he  presented  frequent  movements  of  the  face,  elevation 
of  the  eyebrows,  twitching  of  eyes,  Ac^  and  occasionally  a  sudden 
op  and  down  movement  of  the  jaw.  He  could  prevent  them 
''when  he  thought  of  it,"  but  when  his  mind  was  otherwise 
occupied  the  spasm  increased.  Again,  a  young  man,  aged  twenty- 
two,  presented  frequent  winking  of  the  eyes  and  movement  of  the 
month  which  had  existed  for  ten  ye:irs,  and  had  succeeded  a  peculiar 
eondition  that  began  at  ten  years  old,  in  which,  besides  twitching 
Bovemeuts  of  the  hands,  he  had  an  irresistible  impulse  to  repeat 
actions ;  if  he  had  touched  an  object  he  felt  obliged  to  touch  it 
again. 

These  habit-spasms  are  generally  increased  by  observation,  and  it  is 
Tery  important  that  little  notice  should  be  taken  of  them  bv  the 
friends  of  the  patient.  Sometimes  the  movements  will  then  cease 
without  further  treatment.  They  are  seldom  under  direct  volunUiry 
eootiol,  and  the  endeavour  to  prevent  their  occurrence  may  be  futile, 
•specially  if  the  attempt  is  made  under  the  influence  of  fear  of 
tlireateued  punishment.  But  the  promise  of  a  reward  at  the  close  of 
each  day  on  which  the  spasm  has  not  occurred  will  sometimes  gradu* 
ally  cause  their  disappearance ;  a  strong  desire,  free  from  any  depress* 
iag  emotion,    effects   that  which  the  will  cannot  directly  achieve. 
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Anj  obyiooB  defect  in  the  general  health  most  be  made  good*  and 
change  of  air  is  often  verj  beneficial,  especially  when  a  change  in 
companionship  can  be  secured  at  the  same  time.  The  deterring 
inflnence  of  strangers  is  often  rerj  marked.  Of  drugs,  arsenic  has 
certainly  most  iufluenoe.  Weir  Mitchell  has  known  the  hvpodermio 
injection  of  arsenic  to  succeed  when  other  things  failed.  Nerve-tonics, 
especially  strychnia,  may  with  advantage  be  alternated  with  arsenic. 
If  there  is  much  excitability  of  brain,  or  if  the  spasmodic  movements 
are  severe,  bromide  of  potassium  may  be  needed,  and  it  is  especially 
useful  for  the  spasmodic  congh.  Occasionally  a  local  blister  is  of 
service,  and  gymnastics  may  be  employed  when  the  spasm  is  in 
the  limbs.  The  smiling  clergyman  mentioned  above  ceased  to  be 
troubled  after  he  had,  for  a  few  weeks,  taken  some  arsenic  and  iodide 
ot  iron,  and  a  dose  of  bromide  each  time  he  had  to  conduct  the  service 
in  church. 
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Paralysia  Agitans,  or  Shaking  Palsy,  is  a  disease  of  the  second  half 
of  life,  characterised  by  the  symptoms  indicated  by  its  name,  muscular 
weakness  and  tremor,  and  also  by  muscular  rigidity.  The  symptoms 
usually  commence  locally  and  gradually,  but  tend  to  spread  and  to 
become  general.  From  the  fact  that  it  was  first  fully  described  by 
Parkinson  in  1817,  it  has  been  called  "  Parkinson's  disease,"  but  the 
name  which  he  gave  to  it  of  "  shaking  palsy  "  is  as  apt  and  adequate* 
as  the  designations  of  most  diseases,  and  both  it  and  its  Latin  form 
are  firmly  established. 

Causkb. — The  disease  is  about  twice  as  frequent  in  men  as  in 
women  (73  males  to  42  females  in  an  unselected  series  of  cases  that  have 
come  under  my  notice).  It  usually  commences  after  40  years  of  age. 
Two  fifths  begin  between  50  and  60,  and  about  one  fifth  in  each  of 
the  two  decades,  40—50  and  60—70;  but,  on  account  of  the  lessened 
number  of  persons  living,  it  is  probably  twice  as  frequent  in  the 
latter  as  in  the  former  decade.  It  occasionally  begins  between  30 
and  40,  very  rarely  under  SO.f  Over  65  it  is  i-are;  my  series 
includes  two  cases  (males)  beginning  at  73,  and  one  (female)  at  74. 

*  To  the  name  **  paralysis  agitans "  it  has  been  objected  by  Charcot  that  either 
the  weakness  or  tremor  is  sometimes  slight  and  occurs  late,  but  this  fact  does  not 
lessen  the  general  applicability  of  the  name,  since  in  the  majority  of  the  cases  both 
symptoms  are  conspicuous. 

t  Of  my  cases,  the  earliest  began  at  twenty-nine,  but  commencement  has  b«ea 
recorded  at  twenty- five  (Hadden),  twenty-ona  (iioaiard),  nineteen  (Duchenne),  and 
seventeen  (Berger). 
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It  IB  thus  essentially  a  disease  of  the  earlier  degeneratire  period  of 
life.  Little  yariation  exists  between  the  sexes  in  their  relative 
liabilitj  at  different  ages;  I  have  found  the  average  age  at  com- 
mencement to  be,  in  males,  53  jears,  in  females,  51. 

Heredity  can  seldom  be  traced,  perhaps  in  not  more  tban  15  per 
cent.  In  one  case  the  affection  commenced,  after  anxiety,  at  33, 
and  was  extreme  at  39;  the  patient's  father  and  uncle  had  suffered 
from  it  in  late  life.  This  is  tbe  proportion  in  my  cases,  and  also  in  a 
series  of  cases  observed  by  Berger.*  The  sister  of  one  patient,  and  the 
mother  of  another,  and  in  two  other  cases  the  father,  suffered  also 
from  paralysis  agitans.  Non- progressive  tremor  occasionally  exists 
throughout  life  in  some  near  relation.  In  other'  cases  there  has  been 
a  history  of  insanity  or  epilepsj  in  near  relatives.  The  disease  has  been 
thought  to  be  more  frequent  in  the  **  labouring "  classes,  but  the 
influence  of  station  in  life,  and  also  of  occupation,  is  certainly  small. 

Exciting  causes  cannot  be  traced  in  more  than  one  third  of  the 
eases,  and  vary  much  in  character.  The  most  frequent  are  emotion, 
physical  injury,  and  acute  disease.  Prolonged  anxiety  and  severe 
emotional  shock  are  the  most  common  antecedents.  Sadden  alarm 
may  cause  genera]  tremor,  so  that  the  verb  "  to  tremble ''  is  in  process 
of  conversion  into  a  synonym  with  **  to  fear."  Usually  the  tremor 
subsides  when  the  alarm  is  over,  but  it  has  been  known  to  persist  and 
develop  into  this  disease,  or  the  tremor  may  commence  a  day  or  two 
after  the  shock.  A  man  was  waked  by  a  bell  on  account  of  a  fire ; 
for  a  year  and  a  half  the  same  bell  always  caused  transient  tremor, 
which  then  became  permanent,  and  passed  into  the  typical  form  of 
paralysis  agitans.  It  is  noteworthy,  moreover,  that  the  direction  of 
alarm  may  localise  the  commencement  of  the  affection.  A  remark- 
able example  of  this  was  presented  by  a  woman  who,  at  thirty^seven 
years  of  age,  was  sitting  quietly  at  work,  when  a  stream  of  water 
suddenly  flowed  from  a  tap  on  to  her  left  wrist.  She  was  much 
startled  ;  the  left  arm  inimedLitely  began  to  shake,  and  the  tremor 
persisti'd,  passing  to  the  leg  and  afterwards  to  the  limbs  on  the  oppo- 
site side.  When  I  saw  her,  a  year  later,  she  presented  all  the  cha- 
racters of  the  disease  in  its  typical  form.  Physical  injury  is  occa- 
•ionally  a  distinct  excitant,  but  it  must  be  remembered  that  this 
usually  involves  also  emotional  shock.  That  the  physical  injury  is 
nut  merely  coincident  is  shown  by  the  fa^rt  that  the  tremor  usnully 
eummeiices  in  the  part  injured.  Thus  in  two  of  uiy  cases  the  exciting 
cause  was  a  fall  on  the  shoulder,  and  in  each  the  tremor  commenced 

*  Ib  •enlU  aialadiet  the  facta  that  can  he  ascertained  regarding  hereditj  pro* 
bsMj  fall  abort  wf  the  troth  to  a  greater  extent  than  in  the  maladiee  of  earlier  life^ 
Weaase.  as  life  gooa  oo,  the  death  of  older  reUtions  lessens  the  opportuuities  of 
ewartalninur  tho  lacta.  It  is  often  astoiii«hlng  how  much  diseaAO  inquiry  sometimes 
fefnala  in  the  families  of  those  who  imagine,  before  the  inquiry  is  made,  that  they 
m  aUolutely  free  from  all  morbid  heredity,  so  carefuUy  hare  unpleasant  facts  besa 
Vf  those  to  whoM  th^  are  known. 
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in  the  arm  injured  *  A  oontuaicm  of  the  tbigh  baa  been  followed  by 
tremor  in  the  limb,  ultimately  becoming  general  (Charoot)«  The 
disease  has  also  followed  an  injur/  to  the  radial  nerve  (Son  Martin). 
Local  diseases  causing  pain  sometimes  excite  it ;  it  began  in  the  leg, 
in  one  patient,  immediatelj  after  sciatica.  In  a  woman  of  fortj-seren 
it  began  in  the  left  hand  after  left-sided  pleurisj  which  needed  tapping. 
Injuij  may  determine  the  spread  of  tremor  which  has  ali*eadj  com- 
menced«  Thus  in  one  case,  recorded  bj  Charcot,  dislocation  of  the 
jaWt  immediatelj  reduced,  was  followed  by  tremor  in  it,  which  per* 
sisted.  Traumatic  influences  sometimes  seem  to  be  effectiTO  bj  the 
concussion  of  the  nerve-centres.  In  one  of  the  most  severe  cases  I 
have  seen,  which  commenced  at  fortj,  the  onlj  traceable  cause  was  a 
fall  from  a  horse  four  months  before  the  onset ;  there  was  no  iujurj 
to  limb.  I  have  seen  one  other  similar  case.  Muscular  exertion 
seems  to  have  far  less  influence  than  might  be  anticipated  from  the 
effect  of  prolonged  and  unaccustomed  effort  in  causing  tremor.  It 
seemed  to  determine  the  onset  in  one  case  in  which  emotion  probably 
oo-operated ;  a  woman  was  much  shocked  at  a  neighbour  being  killed  in 
a  railway  accident ;  she  went  to  the  funeral,  carrying  a  heavy  child  on 
the  left  arm ;  the  arm  felt  very  tired  afterwards,  and  the  feeling  of 
fatigue  persisted  and  gradually  changed  to  one  of  stiffness,  which 
proved  to  be  the  local  commencement  of  paralysis  agitans.  Exposure 
to  cold  was  the  apparent  cause  in  one  or  two  recorded  instonoes.  Of 
acute  diseases,  I  have  known  dysentery  and  typhoid  fever  to  precede 
the  onset.  Malaria  is  commonly  regarded  as  one  of  the  causes  of 
the  affection,  but  on  evidence  which  is  not  conclusive.  Paralysis  agitans 
is  more  frequent  iu  England*  where  ague  is  almost  unknown,  than  in 
most  malarious  countries.  I  have  seen  one  case  in  which  the  disease 
followed  repeated  attacks  of  remittent  fever,  but  the  patient  was  at 
the  same  time  (during  the  American  war)  exposed  to  great  privation 
and  fatigne.  Sexual  excess  is  a  doubtful  cause.  Toxic  influences 
which  cause  general  tremor  (alcohol,  lead,  brass-working,  Ac.)  seem  to 
have  little,  if  any,  influence  in  produeing  true  paralysis  agitans. 

SzHTBOifs. — ^In  a  well-marked  oase  of  this  disease,  such  as  is 
shown  in  Kg.  148,  the  aspect  of  the  patient  is  vexy  ofaaraoteristio. 
The  head  is  bent  forward,  and  the  expression  of  the  face  is  anxious  and 
fixed,  unchanged  by  any  play  of  emotion.  The  arms  are  slightly  flexed 
at  all  joints  from  muscular  rigidity,  and  (the  hands  especially)  are  in 
constant  rhythmical  movement,  which  continues  when  the  limbs  are  at 
rest  so  far  as  the  will  is  coucemed.  The  tremor  is  usually  more  marked 
on  one  side  than  on  the  other.  Voluntary  movements  are  perfimned 
slowly  and  with  little  power.  The  i>atient  often  walks  with  shoft 
quick  steps,  leaning  forward  as  if  about  to  run. 

*  In  one  curioiu  cue  the  srm  in  which  the  symptoms  oommeneed  had  bson  ths 
tmt  of  slight  tremor  since  a  bnm  of  the  palm  In  yoath. 
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A  piodroniJ  stage  chftraoteriKd  bj  rfaeumatoid  and  neonlgic  paiu 
bM  preevded  tbe  onaet  in  ran  owes.  Usoftllj  the  iniii&l  sjmptonif 
come  on  Teij  graduallj,  m  tremor,  stiflneM,  or  weakness  io  one  hand. 
The  tremor  maj  at  &r>t  occur  onlj  on  emotion  or  fatigue,  sometime* 
ocij  on  moTemant ;  but  it  is  aft«rwards  conBtant,  and  slowlf  spreads 
fnia  tlie  part  in  irhich  it  was  flnt  noticed 


Vw.  14B^PUdy*  •!»«■■    (After  St.  L<g«.) 
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lajori^  of  eaaea  (two  thirds)  tlie  tremor  is  the  earliest 
Of  ninetj-two  oases  io  whioh  the  mode  of  onset  iru  noted, 
it  ma  bf  tremor  alone  in  siity-siz.  Weahneos,  with  or  without  a 
Moae  of  *  stiffness."  precedes  tremor  in  about  a  fifth  of  the  cases 
(axtem  cases),  and  oooasionall/  is  ooospiouous  witb  tremor  from  the 
ftnt  (ni  cases).  The  commencement  is  sixtimei  aa  frequently  in  the 
•ra  as  in  the  leg,  very  seldom  in  both  (arm  eighty-six,  leg  fourteen, 
both  five  oases),  and  more  frequently  in  the  left  arm  than  in  tbe 
right  G<^  flftr,  right  thirty.sii  cases)  * 

la  tite  aim  tho  tramor  usually  commences  in  the  band,  sometimes 
in  tbe  forefinger  and  thninb,  but  I  bare  met  with  fire  otbervise 
tTpieal  eases  in  which  it  began  in  the  shoulder.  In  two  of  thesf  the 
«Mue  was  a  fall  on  the  shoulder.  From  the  part  first  affected  the 
tnnwr  slowly  spreads,  and  the  usual  mode  of  extension  is  from  the 
■cm  to  the  leg  on  the  same  side,  next  to  the  opposite  arm,  and  kstly 
to  tbe  opposite  leg.  The  disease  iti  thus  heuiiplcgic  in  its  prepress. 
Hoch  leas  eommonly  tbe  opposite  arm  is  affected  before  the  log  on  the 

*  la  aj  taim  Um  sVsetlon  b^u  in  tlu  two  leg*  with  nearly  ngiul  rraqarai^', 
bet  tk*  nsBbcn  an  too  imall  to  joitjf;  tbe  Infennea  that  tUa  la  Um  nik. 
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Mime  side.*  I  bave  known  the  symptoms  to  extend  to  the  leg  on  the 
same  side  and  thence  to  the  opposite  leg,  and  it  has  been  known  to 
pass  from  the  arm  on  one  side  to  the  leg  on  the  other.  The  extensioD 
from  arm  to  leg  on  each  side  is  by  far  the  most  common  course. 

When  the  disease  begins  in  the  leg,  the  march  of  the  tremor  is  less 
uniform.  Usually  (as  in  seren  cases)  the  extension  is  from  the  leg 
to  the  arm  on  the  same  side  and  then  to  the  opposite  arm.  In  two 
cases  it  was  to  the  other  leg,  then  to  the  arm  on  the  side  first  affected, 
and  lastly  to  the  other  arm.  In  sereral  instances,  in  which  the 
tremor  passed  from  the  leg  to  the  arm  on  the  same  side,  it  commenced 
at  the  shoulder  and  continued  greatest  in  the  upper  part  of  the  arm~- 
a  point  of  interest  in  connection  with  the  fact  that  not  uncommonly 
in  hemiplegia,  when  the  leg  suffers  more  than  the  arm,  the  upper  part 
of  the  arm  is  paralysed  in  greater  degree  than  the  hand.  In  one 
such  case  the  second  arm  was  also  invaded  at  the  shoulder.  Often, 
when  the  affection  begins  in  the  leg  and  passes  to  the  arm,  it  speedily 
attains  a  much  greater  degree  in  the  latter  than  in  the  former. 

The  weakness  and  fixation  of  limb  usually  succeeds  the  tremor,  and 
is  greatest  where  the  tremor  has  existed  longest  and  is  most  marked. 
In  exceptional  cases,  howcTor,  the  loss  of  x>ower  and  rigidity  precede 
the  tremor  at  the  onset,  and  still  more  frequently  are  marked  in  parts 
to  which  the  tremor  has  not  yet  extended.  Thus  in  one  case^ 
the  tremor,  beginning  in  the  left  arm,  passed  to  the  left  leg  and  then 
to  the  right  leg,  and  was  absent  in  the  right  arm,  although  the  latter 
was  much  weaker  than  the  leg.  On  the  other  hand,  there  is  some- 
times little  weakness  although  there  is  much  tremor.  The  seyeral 
symptoms  may  now  be  considered  in  greater  detail. 

The  tremor  is  an  alternating  contraction  in  opposing  muscles, 
causing  a  rhythmical  movement  of  the  parts  to  which  they  are 
attached.  It  is  usually  greatest  in  the  hands  and  fingers,  partly  from 
the  contraction  of  the  forearm  muscles,  partly  from  that  in  the 
thenar  muscles  and  interossei ;  the  latter  cause  a  movement  of  the 
fingers  at  the  metacarpi>-phalangeal  joints  similar  to  that  by  which 
Orientals  beat  their  small  drums.  This  movement  may  be  chiefly 
in  the  thumb  and  forefinger,  as  in  the  act  of  rolling  a  small  object 
between  their  tips.  Not  rarely  the  movement  is  chiefly  at  the  wrist, 
lateral  or  antero-posterior,  or  there  is  distinct  pronation  and  supi- 
nation; sometimes  the  two  alternate,  or  flexor-extensor  movements 
may  have  a  slight  lateral  direction.  The  muscles  of  the  upper  arm 
are  usually  less  affected,  and  those  of  the  shoulder  still  less.  In 
exceptional  cases,  as  already  mentioned,  the  upper  part  of  the  arm  is 
most  affected,  and  the  tremor  is  less  in  the  forearm  and  still  less  in 
the  hand.  In  one  snch  case  the  chief  contractions  were  in  the 
pectoralis,  deltoid,  and  teres  major,  slighter  in  the  triceps  and  biceps, 

*  One  lach  case  deriaied  from  the  ordinary  fype  in  that  the  npper  srm  mosclti 
were  more  affected  than  those  of  the  foresmn,  and  the  intrinsic  maieles  cf  Ihs 
hands  were  free  from  ipami. 
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-  MYOCLONUS  MULTIPLEX.* 

Clonic  ipusm  is  a  sjniptom  that  occurs  in  various  forms  and  distri* 
bution,  and  constitutes  part  of  the  manifestation  of  many  morbid 
states  of  the  nervous  system ;  and,  moreover,  these  are  linked  together 
by  intermediate  forms,  so  as  to  render  it  difficult  to  separate  them  into 
definite  types.  Such  spasm  characterises  one  form  of  hysterical 
chorea,  and  also  the  grave  **  electrical  chorea  "just  described.  Besides 
these,  a  few  years  ago  Friedreich^  described,  under  the  name  *'  para- 
myoclonus multiplex/'t  a  case  of  clonic  spasm  affecting  the  limbs  of 
an  adult,  and  other  cases  of  more  or  less  similar  character  have  been 
since  described.}  Males  have  suffered  more  often  than  females.  The 
symptoms  have  begun  at  any  time  of  life  between  puberty  and  sixty 
jean  of  age,  spontaneously  or  after  a  fright,  rheumatism,  or  malarial 
fever.  The  last  cause  may  remind  us  of  the  Italian  "  electrical 
chorea,''  but  myoclonus  has  not  the  grave  character  of  the  latter. 
Heredity  has  not  been  distinct ;  when  several  cases  have  occurred  in 
a  family  they  have  deviated  from  the  common  form. 

The  contractions  are  sudden  and  involve  the   whole  or  a  con 
siderable  part  of  a  muscle,  often  causing  an  actual  movement.    They  are 
usually  symmetrical,  although  not  equally  strong  on  the  two  sides,  and 
quickly  pass  from  one  part  to  another.    Li  frequency  they  vary  from 
ten  to  fifty  a  minute,  but  usually  occur  in  paroxysms,  or  rather  in 
smes,  irreg^ular  intervals  separating  the  shocks.    In  some  oases,  occa- 
sional tonic  spasms  accompany  them,  in  others  fibrillary  contrao- 
tions  are  also  observed.    The  muscles  most  affected  are  those  of  the 
upper  parts  of  the  limbs  (especially  the  deltoid,  triceps,  biceps,  supi- 
nator, quadriceps  femoris,  hamstring  and  calf  muscles)  and  the  facial 
mnsdes  (chiefly  of  the  lower  part),  sometimes  those  of  the  neck.     The 
muscles  of  the  hands  and  feet  may  contract,  but  seldom  cause  move- 
ueot.     The  diaphragm  may  be  involved,  producing  a  peculiar  hie- 
«oogh,  or  an  odd  respiratory  sound,  in  which  the  larynx  probably 
"takes  part.    The  first  contractions  have  usually  been  in  the  muscles 
nd  the  shoulders  and   upper  arms  or  face.     Voluntary  movement 
lessens  the  spasm  in  most  cases,  and  may  even  arrest  it.     The  con- 
"tnctions  are  also  generally  diminished   by  alcohol  and  increased 
\>j  mental  excitement.    The  miud  has  usually  been  normal,  but  occa- 
sionally there  has  been  some  abnormal  state,  such  as  the  presence  of 
«  fixed  ideas.** 

Myotatie  irritability  has  usually  been  increased;   the  attempt  to 

•  FrMKi^  'Tirehow's  ArchU,*  Bd.  Ixuvi,  p.  421. 

f  TW  prtflx  ^  ptrm  "  is  ofUa  omitted. 

}  SeaUgmaller.  *  Dent  ncd.  Wochenicbr./  1886;  Remak,  'Arch.  f.  Pkych.,* 
If  I  ]f«rie,  'Prog,  m^'  1886;  Homeo, '  Arch,  de  Neurologie/  1887;  Allen  Sunr, 
•Mm.  Jooraal  of  Nwoot  and  Mwital  DImmm,'  July,  1887,  and  oihera. 
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Taried  firom  6*4  to  7  oscillations  per  second ;  whereas  in  a  later 
with  a  range  of  movement  of  the  hand  from  one  to  two  inches,  the 
freqnencj  was  from  5  to  5*4  per  second.  The  tremor  in  the  leg  has 
nearly  the  same  rate  as  that  in  the  arm  in  the  same  ease.  In  one 
patient,  the  f requencj  in  the  arm  was  6  per  second,  and  that  in  the 
leg  was  6*8.  The  degree  of  moTcment  is  sometimes  rerj  uniform,  in 
others  it  is  somewhat  irregnlar,  but  it  nerer  approaches  the  irregu« 
laritj  of  some  other  forms  of  tremor.  I  hare  only  once  observed  a 
tendencj  to  a  rhythmical  variation. 

The  gpneat  characteristic  of  the  tremor  of  paralysis  agitans  is,  as 
Parkinson  pointed  out,  that  it  continues  during  rest.  The  hands  go 
on  moving  when  they  are  resting  on  the  patient's  knee,  and  the  legs 
when  he  is  sitting.  A  voluntary  movement  may  stop  the  tremor  for 
a  few  seconds,  sometimes  for  many,  but  it  reoommenoes  and  ao* 
oompanies  the  movement.  Hence  the  patient's  handwriting  reveals 
his  disease ;  the  letters  may  be  fairly  formed,  but  every  line  is  a 
ligsag.  In  slight  cases  the  irregularity  may  be  so  fine  as  to  need  a 
magnifying  glass  to  recognise  it.  By  an  effort  the  patient  oaa  often 
stop  the  shaking  for  a  moment^  but  it  then  recurs  with  augmented 
violence.  Although  it  is  the  role  for  the  tremor  to  continue  during 
rest^  the  rule  is  not  invariable :  exceptions  are  occasionally  met  with. 
In  the  early  stage  of  the  disease,  prolonged  rest  frequently  lessens 
the  tremor  considerably,  and  this  in  cases  in  which,  at  a  later  stage^ 
such  rest  is  without  influence.  Moreover,  in  a  very  early  stage  of 
the  disease,  the  tremor  may  be  distinct  and  even  considerable  on 
voluntary  movement^  and  may  almost  or  quite  cease  as  soon  as  the 
limbs  are  at  rest. 

Lastly,  rare  cases  are  met  with  in  which  the  disease  has  evidently 
existed  for  some  time,  and  yet  tremor  occurs  on  movement  only. 
This  is  especially  the  case  when  the  fixation  of  limb  preponderates 
over  the  tremor.  For  instance,  a  woman,  aged  sixty,  had  gradually, 
during  four  years,  passed  into  a  oonditicm  in  which  the  features  had 
become  expressionless;  there  were  the  characteristic  posture  and 
slowness  of  movement  to  be  presently  described,  considerable  weakness 
of  limb,  and  great  sense  of  heat.  During  rest  there  was  no  oon- 
spicuous  shaking,  and  only  the  finest  possible  tremor  oould  be 
discerned  in  the  right,  the  weaker,  hand.  But  every  voluntary  move- 
ment was  attended  by  regular  coarse  typical  tremor,  and  this  not  only 
in  the  limbs,  but  in  the  masseters,  face,  and  tongue.  In  another  ease, 
with  constant  tremor  in  the  fingers,  tremor  at  the  elbow*  joint  occurred 
only  on  movement.  Occasionally  the  tremor  in  one  hand  is  constant, 
and  in  the  other,  last  affected,  occurs  only  on  movement.  Fine  tremor 
during  rest  sometimes  becomes  coarser  during  movement.  It  must, 
therefore,  be  remembered  that  the  persistence  of  the  tremor  daring 
rest,  although  usual,  is  not  universal,  and  its  limitatioii  to,  or  inerease 
by,  voluntary  movement,  does  not  disprove  the  indication  of  other 
symptoms  that  the  case  is  one  of  paralysis  agitans. 
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trniiet,  wHh  bromide  as  a  sedatiTe,  and  the  use  of  roUaic  electricity^ 
which  hof  in  some  way  produced  a  striking  result  in  many  cases.  A 
earrent  as  strong  as  the  patient  can  conyenieotly  bear  should  be 
psised  from  the  spine  to  the  affected  muscles  daily  for  a  quarter  of  an 
hour.  If  this  fails  and  the  spasm  is  severe,  the  hypodermic  injection 
of  morphia  may  be  tried,  or  solanin  given  by  the  moutlu 


8ALTAT0RIC  SPASIL 

The  term  **  saltatorio  spasm  "  is  applied  to  a  rare  form  of  clooia 
spasm  ID  the  legs>  which  oomes  on  when  the  patient  attempts  to  standi 
asd  saoses  springing  or  jumping  movements,  whence  the  name.^ 
Is  was  first  described  by  B:uiiberger  in  1859.  and  only  a  few  oases 
have  been  reoorded.f  The  affection  occurs  in  both  sexes,  and  s^^ems 
to  be  rather  more  frequent  in  males  than  in  females.  The  ages  of 
the  safleren  hare  varied  between  ten  snd  seventy  years.  In  some 
there  has  been  a  history  of  previous  functional  nerv6«disturbance» 
epilepsj*  hysteria,  Ac.,  and  in  most  the  onset  l^as  been  preceded  by 
iifliienoes,  physical  or  other,  depressing  the  nervous  system.  luime* 
diate  eiciting  causes  have  not,  as  a  rule,  been  traceable.  In  a  few 
there  have  been  premonitory  symptoms,  slight  tremor,  stiffness,  or  a 
fsdtng  of  stiffnees,  in  the  legs.  In  one  instance  the  spasm  followed 
a  eoQTolsive  seiaore.  The  actual  onset  has  generally  been  sudden. 
Ibe  symptoms  consist  of  alternating  contractions  in  the  flexors  and 
eateiieors  of  the  legs,  following  each  other  with  great  rapidity,  and 
■Dg  jumping  movements  of  such  Tiolence  that  the  feet  may  leave 


IBpidity  for  a  few  teeondi.  k  dmilar  parozyum  occarred  on  rising  from  the  recaa* 
Wak  poftnre  la  the  pretenoe  of  e  tiranger ;  lie  would  itoop  for  e  moment,  bend  tli« 
^  if  In  espectencj,  snd  then  the  violent  movement  occurred.  Orcr  the  ili^'hter 
is  he  hed  •mne  control,  to  that  bj  e  greet  effort  be  could  open  the  ry«  t 
tha  cfebeUe  wwe  neoslly  dh«eted  to  the  rights  but  be  could  slowly  turn  them  in  any 
8a  violent  were  the  parozjtme  on  en  attempt  to  tpoHk,  that  for  werkn  ha 
«r  vtlcrtd  a  woid.  He  oonld,  however,  write  feirly  well,  with  occasional  inter* 
liocM  from  the  epnmi.  '1  he  man's  history  showed  no  cause,  immediate  or  r«ni<  te^ 
tba  affection*  which  bad  commenced  gradually  six  month«  beftire.  Under  tri  at* 
rcet  and  hypodermic  iigections  of  morphia,  he  gradually  improved,  and  becNtne 
•hla  to  speak  to  the  other  patients  in  the  ward,  although  it  was  much  lon$?er  Ix'iore 
ha  beeime  able  to  speak  to  a  stranger.  Ultimately  the  spasm  became  tridiug,  but  it 
1^  BSS  qoite  disappeared  when  he  passed  from  ob>ervation. 
e  Ii  baa  been  also  called  "static  reflex  s{>asm"  by  Rrlonmejer. 
f  llamberger,  'Wien.  nied.  Wochcnschr./  185');  Guttmann,  'Berlin,  med. 
Wd^MMtbrV  IB67, and  <  Arch,  fur  Ptfych/  B«l.  v,  1876;  Frey,  ib.,  Bd.  ri,  1875 ; 
Qowen^  •  Lancet.'  ii.  1877 ;  KMlhnann. '  DeuL  mo«l.  Wochenschr],'  1883,  No.  40,  and 
imi^  Kaw  4 1  Krlenoseyer,  <  Cent.  f.  Nervenkrank./  1887. 
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the  shaking  limbs,  and  this  although  the  tremor  is  considerable ;  H 
returns  on  wakiug,  usually  slowlj,  but  on  sudden  waldng  from  a  dia- 
tressing  dream  there  may  be  at  once  severe  tremor.  Barely  some 
tremor  persists  during  sleep.  I  have  known  the  tremor  to  persist^ 
during  sleep,  in  the  arm,  and  to  cease  in  the  leg.  In  rare  cases 
there  are  also  paroxysmal  exacerbations  of  the  tremor  in  the  waking 
state,  excited  especially  by  emotion.  The  legs  in  one  instance, 
always  stiff,  were  only  at  times  the  seat  of  tremor. 

MuBcular  V9eaknes$  and  rigidiiy  usually  come  on  together,  and  are  as 
characteristic  of  the  disease  as  is  the  tremor.  The  loss  of  power  varies 
much  in  degree.  At  first  slight,  it  gradually  increases,  and  is  usually 
greatest  in  the  part  in  which  the  tremor  developed  first  and  most. 
The  patient  may  ultimately  be  unable  even  to  lAove  the  index  of  the 
dynamometer,  or  to  rise  from  his  seat.  But  the  paralysis  is  never 
absolute, — some  power  always  persists.  Voluntary  movement  is  not 
only  feeble ;  it  is  also  slow.  It  may  be  slow  in  execution,  or  there 
may  be  a  delay  in  the  commencement  of  movements  that  are  performed 
with  fair  rapidity.  This  seems  to  be,  in  part  at  least,  the  result  of 
muscular  rigidity,  which  causes  a  resistance  to  passive  movement. 
Another  effect  of  the  rigidity  is  to  impress  certain  characteristic 
postures  on  the  limbs.  These  are  determined  by  the  fact  that  the 
rigidity  preponderates  in  certain  muscles,  chiefly  in  the  flexors.  The 
arms  are  flexed  at  the  elbow-joints,  sometimes  slightly,  sometimes 
almost  at  a  right  angle.  The  wrists  are  usually  slightly  extended. 
The  position  of  the  fingers  varies ;  in  many  cases  they  are  slightly 
flexed  at  all  joints,  in  the  position  that  they  naturally  assume  during 
rest ;  often  they  are  flexed  at  the  metacarpo-phalangeal  joints  and 
extended  at  the  others,  from  preponderant  contraction  in  the  inter* 
ossei.*  There  may  even  be  over-extension  of  the  last  phalanx,  most 
marked  in  the  thumb,  perhaps  because  the  tip  of  the  thumb  is 
pressed  against  the  first  finger.  The  rest-posture  is  especially 
froquent  when  rigidity  preponderates  over  tremor.  When  the  inter- 
ossei  contract  in  the  tremor,  the  "interosseal  posture''  is  generally  veiy 
marked.  Usually  the  rigidity  can  be  readily  overcome,  but  in  extreme 
cases  (as  shown  in  Figs.  150  and  151)  the  contracture  of  the  inter* 
ossei  may  go  on  to  the  degree  of  permanent  shortening,  so  that  the 
metacarpo-phalangeal  joints  cannot  be  passively  extended  beyond  a 
right  angle,  just  as  in  contraction  of  the  palmar  fascia.t  •  Occasionally 
oi^y  one  finger  (as  the  index)  is  thus  affected.  In  the  legs  the 
rigidity  involves  chiefly  the  hip-  and  knee-joints,  causing  slight  flexion 
of  each,  and  adduction  of  the  thighs.  It  may  extend  to  the  feet,  and 
even  cause  talipes  equino-varus  and  distortion  of  the  toes — extension 
of  the  first  and  flexion  of  the  other  phalanges,  so  as  to  cause  a  claw-like 

•  In  rare  caws  the  digits  deviate  towards  the  ulnar  side,  as  In  chionie  rhsoaa- 

toid  arthritis. 

f  The  oontraction  in  theee  cases  ia  not  of  the  pahnar  fiseeia.    Mr.  W.  Adaau  wis 
good  enonghearefnllj  to  einmine  OPS  sees  for  SM^  and  fnUycontened  this  etatesMal 
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detormitj.  Permanent  oo&tnction  of  these  muKlei  U  rerj  r&re,  bot 
I  hftve  known  each  foot  to  be  fiied  in  inversion. 

Tbs  head  ii  utuallf  carried  forwards,  and  the  npper  part  of  the 
■pine  ii  bent  in  the  same  direction  (Fig.  148).  In  very  rare  ciuei 
there  ii  eitension  of  the  ipino  and  neck,  and  this  has  even  been 
known  to  replace  the  flexion.  The  facial  muscles  seem  to  be  unable 
to  respond  to  the  varying  changes  of  emotion ;  the  expression  of  faoe 
is  »  fixed  anxious  look,  unvaried  hj  smile  or  frown.  In  very  rare 
casea,  which  must  be  regarded  aa  paraljeis  agitans,  the  head  is  bent 
strongly  back  wards.  In  one  such  case  the  affection  commeuned  in  the 
head,  but  I  have  seen  a  similar  case  in  which  the  arms  first  suffered. 
fHiere  is  sometimes  a  difficult;  in  protruding  the  tongue. 

In  consequence  of  the  muscular  rigidit;,  cert&in  complex  moT^ 
menta  are  performed  in  a  peculiar  and  c-haratteriKtic  manner.  Oneof 
these  is  walking.  The  patient  rises  up  slowly  from  the  chair  with 
head  and  shoulders  bent  forwards.  Uia  steps  are  short,  and  the  first 
m»j  be  taken  slowly  and  with  difficulty,  but  they  become  quicker  axti 
quicker,  until  the  patient  seems  to  be  about  to  ran  ("  feitination  **), 
fend  often,  from  the  inclination  of  the  body,  to  be  on  the  point  of 
filing  forwards  ("propulsion").  It  bus  been  thought  that  this 
tendency  to  ran  is  due  simply  to  the  forward  inclination  of  the  body ; 
tb*  patient,  as  Trouneeau  expressed  it,  haa  to  run  after  his  <.-entre  of 


Vm.  160.— Parsljda  sgttaas.  Pwton  of  huda  from  contnetDnof  iIm 
Itswdi  ^Icft  liud;  t.rlnUhind.  In  the  Irft  hud  th*  contnctni* 
Ii  fnatn  thu  la  the  other,  and  hu  led  to  •ome  permanent  ahortenini;  of 
A*  IntoTMeri.  10  that  the  Bntcen  i-manot  b«  dtendtfl  eren  pauirelj.  Th* 
— llmiim  purive  eiteniioD  b  ihown  at  f. 

Fm.   ISl.^Oontiactioa   of  flngcn    In    pai«ljidi  aiitaiu.       HaiimnM 
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gfravitj ;  but  tbat  thii  it  not  tbe  wbole  explanation  is  tbown  bj  tbe  tact 
that  some  patients,  suddenly  jerked  backwards,  maj  exhibit  a  tendency 
to  walk  backwards  which  thej  are  unable  to  avoid  ('*  retropulsion  '*), 
and  this  although  ibej  stoop  forwards.  It  is,  indeed,  not  uncommon 
for  patients  to  be  able  to  walk  backwards  better  than  forwards.  In 
one  case,  an  irresistible  tendency  to  ran  backwards  existed  only  on 
first  rising  in  the  morning.  Usually  the  patient's  equilibrium  is  easily 
disturbed,  and  even  when  they  walk  fairly  well  they  have  considerable 
difficulty  in  turning  suddenly.  One  patient,  in  taming,  often  took  a 
few  unintended  steps  to  one  side. 

The  slowness  of  muscular  action  is  nsoally  oonspicnous  in  all  mo?^ 
ments,  but  it  rarely  affects  the  muscles  of  the  eyes.  If  the  patient  is 
to  look  in  a  given  direction,  the  eyes  are  instantly  turned,  while 
the  head  slowly  follows  tbem.*  Speech  has  usually  well-marked 
characteristics:  the  voice  is  monotonous,  being  no  more  Taried  by 
emotional  expression  than  is  the  face.  There  is  a  delay  in  commencing 
a  sentence,  bat,  once  commenced,  the  words  are  uttered  rapidly,  often 
with  some  confluence  of  syllables;  there  is  ** festination "  in  speech 
analogous  to  that  in  walking — a  condition  opposite  to  the  separation 
of  syllables  met  with  in  disseminated  sclerosis.  It  is  as  if  the  patient 
tried  to  speak  with  a  minimum  oi  exertion,  and  to  get  his  atteranee 
orer  as  soon  as  possible. 

As  already  stated,  although  the  weakness  and  rigidity  are  usually 
secondary  to  the  tremor,  they  may  come  first.  We  have  seen  that 
thej  precede  marked  tremor  in  one  sixth  of  the  cases.  It  is  not  at  all 
rare  for  them  to  precede  the  tremor  in  parts  secondarily  affected. 
Thus  a  patient  may  present  the  ordinary  tremor  and  weakness  in  one 
hand,  and  there  may  be  no  tremor  in  the  other,  which  may  yet  be 
weak  and  present  the  characteristic  posture,  position,  and  slowness  of 
movement.  When  the  rigidity  and  weakness  constitute  the  first 
symptom  of  the  disease,  they  sometimes  become  general  before  the 
tremor  is  conspicuous.  Often,  howcYor,  in  such  cases,  slight  shaking 
may  be  perceived  if  it  is  carefully  looked  for,  or  may  occur  on  move- 
ment, sometimes  for  a  few  moments  only.  On  the  other  hand,  there 
is  sometimes  very  little  loss  of  power  although  the  tremor  is  great. 
In  one  man,  for  instance,  with  severe  shaking  in  the  left  arm,  slight 
in  tbe  left  leg,  and  scarcely  any  in  the  right  arm,  tbe  grasp  of  the  right 
hand  was  sixty-two  kilogrammes,  and  that  of  the  left  was  fifty-six. 

The  myotatic  irritability  in  the  limbs  is  usually  normal,  the  knee- 
jerk  is  not  increased,  and  although  the  foot,  when  resting  on  the 
ground,  may  be  moved  by  clonic  spasm  in  the  gastrocnemius,  just  as 
it  is  in  the  foot-clonus,  no  clonus  can  be  obtained  by  passive  fiexion 
of  the  ankle.  In  exceptional  cases,  however,  there  is  distinct  excess 
in  these  contractions,  generally  limited  to  an  increase  of  the  knee- 

*  Debove.  however,  hat  noted  a  retardation  in  the  movement  of  tbe  ^yee  which. 
If  the  patient  was  reading,  oocaeioned  a  ifbaimeterietic  pause  at  the  and  of  each  line, 
bat  this  is  extremely 


SYMPTOMS.  647 

jerk;  in  Tery  rare  instances  a  tjpical  fooi-donns  can  be  obtained* 
The  superficial  reflex  action  is  also,  as  a  rule,  normal.  The  sphincters 
are  rarely  affected ;  occasionally,  in  the  advanced  stage,  the  power  of 
retaining  the  nrine  is  weakened,  but  I  have  never  met  with  actual 
incontinence. 

The  nutrition  of  the  muscles  does  not  suffer  until  late  in  the  disease. 
The  continuous  activity  might  be  expected  to  lead  to  hypertrophy,  and 
it  has  been  said  to  occur,  but  it  is  doubtful  whether  there  is  ever  a  n  al 
increase  in  bulk.  In  most  cases,  as  the  disease  goes  on,  and  rigidity 
sets  in,  the  muscles  lessen  in  size,  and  there  may  even  be  conspicuous 
wasting.  The  electric  irritability  of  muscles  and  nerves  may  be  un- 
changed,  but  a  slight  increase  may  often  be  detected  when  the  unilateral 
character  of  the  disease  permits  comparison  of  the  two  sides,  and, 
at  a  late  period,  there  may  be  a  slight  diminution  in  irritability.  I 
have  seen  instances  of  both  these  changes.  The  alteration  is  never 
eonsidorable,  and  is  always  the  same  to  each  form  of  electricity* 

Smuary  and  Va^o-moiar  8ympU>m$. — Cutaneous  sensibility  is  nerer 
affected  in  paralysis  agitans,  but  subjective  sensations  are  frequent. 
Aching  pains  in  the  limbs,  more  or  less  "  rheumatic  "  in  character,  are 
occasionally  complained  of  in  the  early  stage,  and  they  may  corre* 
•pond  in  seat  with  the  commencing  tremor.  When  the  movement  is 
considerable,  it  occasions  a  great  sense  of  fatigue,  which  is  aocom* 
panied,  after  a  time,  by  extreme  restlessness,  and  every  few  minutes 
some  slight  change  of  posture  is  desired.  Frequently  also  (in  thrt^ 
quarters  of  the  cases)  there  is  some  abnormal  sensation  of  tempera- 
ture. The  most  common  is  a  sense  of  heat,  to  which  Charcot  first 
directed  attention.  I  have  found  this  to  be  present  in  half  the  cases 
in  which  the  point  was  investigated.  When  slight,  it  may  only  causa 
tlie  patient  to  dislike  hot  rooms  or  many  bedclothes;  but  when 
more  considerable  it  is  a  source  of  much  discomfort,  and  only  the 
thinnest  covering  can  be  endured  at  niglit,  even  in  the  depth  of  vrinter. 
Bach  sufferers  are,  as  a  rule,  more  comfortable  in  winter  than  in 
summer.  The  sensation  may  be  referred  to  the  interior  of  the  body 
or  to  the  limbs,  and  sometimes  it  is  localised  in  the  most  affected 
limb,  especially  in  the  extremity.  One  patient  whose  right  hand 
alone  shook,  complained  of  burning  heat  in  the  palm,  passing  up  the 
radial  side  of  the  forearm  to  the  bend  of  the  elbow.  Another,  vrith 
tremor  in  the  left  arm,  never  would  allow  this  arm  to  be  under  the 
bedclothi*8.  Grasset  asserts  that  this  local  sen»e  of  beat  is  always 
the  accompaniment  of  an  actual  elevation  of  the  peripheral  tempera- 
ture, which  is  higher  than  in  another  individual  in  the  same  part ; 
but  this  is  not  generally  true:  the  temperature  of  the  body,  as  a 
rule,  is  normal,  and  I  have  known  actual  coolness  of  the  extremities 
to  co-exist  vnth  a  sense  of  heat  in  them.* 

The  sensation  of  heat  may  be  ak>sent,  when  the  tremor  is  Tiolent^ 

*  I  bavs^  bowwsr,  OHM  found  th«  affect«d  tids  (in  which  th«r«  wu  sa  Intsnss 
mmm  oi  hsat)  -e*  F.  winasr  than  tb«  other. 
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and  it  maj  precede  the  moTement.  Thus  in  one  of  mj  patients,  the 
sensation  preceded  anj  tremor  for  f onr  years.  In  a  few  cases,  instead 
of  a  feeling  of  heat,  there  is  an  abnormal  sensatior  of  cold;  the 
patient  always  feels  chilly,  or  there  is  a  special  sense  of  coldness  in 
the  affected  limbs.  Such  patients  like  warmth,  and  may  shake  mora 
when  cold.  Sensations  of  cold  and  heat  may  alternate ;  in  one  case* 
as  the  disease  progressed,  the  occasional  sensations  of  cold  gradually 
yielded  to  an  enduring  sense  of  warmth,  but  the  alternation  may  per* 
sist  even  until  the  late  stages ;  at  one  time  the  patient  feels  cold,  and 
at  another  bursts  into  perspiration.  Very  rarely  there  is  a  sense  of 
heat  in  one  part  and  of  coldDcss  in  another.  It  is  probable  that  these 
sensations,  and  the  local  elevation  of  temperature,  are  due  to  vaso* 
motor  conditions.*  The  sense  of  heat  is  very  frequently  accompanied 
by  increased  perspiration,  which  may  be  general  and  profuse  on  the 
least  exertion  of  mind  or  body.  One  patient  could  not  dictate  the 
simplest  letter,  even  in  winter,  without  first  having  his  coat  taken  off, 
so  intense  was  the  perspiration  caused.  Sometimes  sweating  is  local, 
corresponding  to  the  sense  of  heat.  In  one  patient,  with  left-sided 
agitation,  the  left  axilla  was  always  wet  with  perspiration,  while  the 
right  wtis  always  dry.  This  phenomenon  sometimes  corresponds  with 
another  indication  of  disturbed  function  of  the  sympathetic,  a  small 
pupiL  In  unilateral  paralysis  agitans,  I  have  several  times  observed 
the  pupil  on  the  affected  side  to  be  smaller  than  on  the  other,  and  in 
one  of  these  cases  the  patient  perspired  much  on  the  corresponding 
side  of  the  head.  Frequently  both  pupils  are  small,  but  this  may  be 
merely  the  common  senile  mjosis.  They  always  act  to  light  in  un- 
compUcated  cases.  (Edema  of  the  legs  may  exist  in  the  later  stages 
of  the  disease.  The  urine  is  sometimes  increased  in  quantity.  Accord* 
ing  to  Charon  it  usually  contains  an  excess  of  phosphates. 

The  intellect  may  be  unaffected  throughout,  except  by  the  irri* 
tability  which  usually  accompanies  the  physical  restlessness,  or  by 
mental  depression,  which  is  chiefly  the  natural  result  of  the  physical 
ailment.  Pronounced  mental  symptoms  are  occasionally  present, 
however,  in  the  later  stages  of  the  disease,  especially  mental  weakness 
and  loss  of  memory,  and  they  may  occur  early  in  its  course.  I£ 
tremor  is  inconspicuous,  they  add  considerably  to  the  misleading 
aspect  of  the  case.  Yery  rarely  they  are  accompanied  by  a  tendenqr 
to  delusions,  and  occasionally  they  amount  to  actual  dementia. 

Varieties. — The  aspect  of  a  case  of  paralysis  agitans  varies  consider* 
ably  according  to  the  extent  and  distribution  of  the  symptoms,  which 
led  Marshall  Hall  to  distiugulBh  '* hemiplegic *'  and  ''paraplegic" 
forms ;  and  to  these  a  *'  mouoplegic  "  form,  in  which  only  one  limb  it 
affected,  has  been  added  by  Berger.  These  are  not,  however,  varieties, 
and  should  not  be  described  as  such;  they  are  merely  prolonged 

*  It  b  slso  po9tible  that  the  •enmtion  may  be  due,  in  ]>art  at  least,  to  changes  in 
the  seniQiy  centrea  of  the  braiu,  and  tliat  the  vaso^motor  dUturbanoe  may  be  «a 
associated  effect  of  these  or  other  central  changes. 
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■taget  of  m  diseafe  wbich  tends  to  become  uniTenal.  The  aspect  of 
the  case  ia  alto  influenced  by  the  kind  of  tremor,  whether  fine  or 
eoarae.  It  also  depends  on  the  amount  of  weakness  and  fixation  of 
limb,  and  the  relation,  in  point  of  time,  between  this  and  the  tremor, 
since,  as  already  mentioned,  the  general  aspect,  rigidity,  position  of 
limb,  and  muscular  weakness  may  be  conspicuous  before  the  tremor 
is  perceptible.  It  is  this  feature  that  gives  rise  to  the  best  marked 
Tariety  of  the  disease.  A  distinction  has  been  made  (by  Charcot) 
between  the  flexor  and  extensor  types,  but  it  is  unimportant  on  account 
of  the  rarity  of  the  latter. 

Ocmpliealum$. — An  attack  of  ordinary  hemiplegia  may  occur  during 
the  course  of  paralysis  agitans  without  evidence  of  any  closer  connec- 
tion between  the  two  diseases  than  is  involved  in  the  patient's  age. 
As  already  stated,  the  hemiplegia  arrests  the  tremor,  but,  if  the  para- 
lysis is  not  permanent,  the  shaking  returns  with  power  of  movt>ment, 
and  often  becomes  much  greater  than  before  the  palsy,  as  Parkinson 
long  ago  pointed  out.  It  is  said  that  sudden  transient  hemiplegio 
weakness  may  occur  from  time  to  time  without  any  lesion  being  found 
in  the  brain  to  explain  it  (Berger),  and  I  have  known  occasional 
sudden  attacks  of  transient  general  powerlessness  to  occur.  Early 
mental  failure  has  been  already  mentioned.  I  have  once  met  with 
convulsive  attacks  resembling  ordinary  epilepsy,  as  a  complication  of 
paralysis  agitans.  The  patient  was  a  woman,  and  both  symptoms 
commenced  at  the  same  time,  at  fifty-nine  years  of  age.  Buzzard  has 
xecorded  a  case  in  which  there  was  a  semi-cataleptoid  condition  of 
the  limbs ;  when  raised  they  remained  so  for  several  minutes,  and 
then  slowly  fell.  Cramp  in  the  legs  and  soles  of  the  feet  is  very 
troublesome  in  some  cases. 

C^mr$e. — The  disease  is  always  chronic,  and  usually  progressive,  in 

ita  course.     The  varieties  which  it  presents  in  its  mode  of  extension 

hare  been  already  described.     The  rate  of  progress   is  sometimes 

extremely  slow.     It  may  remain  for  two  or  three  vears  limited  to  the 

limb  first  attacked.    Usually,  if  commencing  in  the  arm,  the  leg  on 

the  same  side  is  involved  within  two  years.     Sometimes  the  extension 

to  the  leg  takes  place  in  two  or  three  months,  and  occasionally  the 

mrm  and  leg  are  affected  at  the  same  time.    The  date  of  extension  to 

the  op(K>site  side  varies  from  six  months  to  three  or  four  years  after 

the  onset.    The  shortest  time  in  which  I  have  known  all  four  limbs 

to  be  affected,  in  a  case  beginning  locally,  was  nine  months.     Not 

unfrequently  the  tremor  is  limited  to  one  arm  for  a  considerable  time 

and  then  rapidly  spreads.     For  instance,  in  one  case  the  left  arm  was 

alone  affected  for  two  years,  then  extension  to  the  leg  occurred,  and, 

three  months  later,  to  the  right  urm  and  leg.     In  other  cases,  ap:ain, 

the  affection  may  spread,  in  the  course  of  a  few  months,  from  the  arm 

to  the  leg  on  the  same  side,  and  two  or  three  years  may  elapse  before 

the  other  side  suffers.     Usually  the  tremor  spreads  when  it  is  still 

mo<ierate  in  the  part  first  attacked,  and  there  is  a  gradation  of 
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spveritj  in  the  different  limbs,  roughly  proportioned  to  the  duration 
of  the  tremor.  Sometimes,  however,  it  becomes  severe  in  the  part 
first  attacked  before  it  spreads,  or  it  maj  be  slight  in  other  parts  even 
when  general,  and  intense  in  the  limb  in  which  it  began.  Yerj  rarelj 
the  tremor  lessens  as  the  disease  advances,  and  rigidity  files  the  limbs. 
Thus,  in  one  patient,  as  the  second  hand  became  aJSected,  the  first 
became  stiff  and  rigid,  and  the  tremor  lessened  until  it  was  much  less 
than  in  the  second  arm  The  variations  in  extension  ars  thus  so 
great  as  to  make  it  difficult  to  foretell  the  course  of  a  commencing  case. 
Duration  and  Ccnue  of  Death. — Paralysis  agitans  does  not  direetly 
cause  death,  and  the  advanced  age  of  most  of  its  subjects  renders  its 
duration,  and  its  influence  in  shortening  life,  difficult  to  determine. 
It  usuaUj  lasts  several  years.  The  longest  case  which  has  come 
under  my  own  observation  has  existed  for  ten  years,  but  the  disease 
has  been  known  to  last  for  twenty  and  even  for  thirty  years.  Death 
sometimes  occurs  from  exhaustion,  bedsores,  Ac,  in  the  later  stage ; 
more  frequently  from  intercun^nt  affections,  especially  of  the  respira- 
tory organs,  facilitated  by  the  progressive  muscular  weakness,  whieh 
involves  the  thoracic  muscles  as  well  as  others.  The  tremor  has  been 
observed  to  cease  before  death. 

Patholooioai.  Ahatoxt. — In  most  of  the  cases  <^  paralysis  agitans 
that  have  been  examined  by  modem  methods  and  by  competent  ob> 
servers  (Charcot,  WestphaL  Berger,  Ac.)t  no  cbanges  have  been  dis- 
coTcred  in  the  central  nervous  system  or  in  the  sympathetic  ganglia; 
and  this  although  some  of  the  cases  were  well  marked  and  unilateral, 
so  that  the  two  halves  of  the  nerve-centres  could  be  compared.  This 
fact  renders  it  doubtful  whether  the  changes  described  by  some — for 
the  most  part  older— observers,  had  any  relation  to  the  disease.  An 
hypertrophy  of  the  nerve-cells  of  the  pons  Varolii,  which  was  de- 
scribed by  Luys,  has  not  been  found  by  others,  and  may  be  dismissed 
from  consideration.  An  induration  of  the  pons,  medulla,  and  cord  was 
noted  by  Parkinson,  and  has  since  been  reported  by  several  observers, 
but  it  probably  belongs  to  the  changes  which  alone  are  found  with 
comparative  frequency,  those  due  either  to  senility  or  to  the  indirect 
consequences  of  the  long  disturbance  of  function,  which  are  without 
significance  as  to  the  seat  of  its  source  or  the  nature  of  its  cause. 
Among  the  senile  changes  is  the  common  wasting  of  various  parts  of 
the  cerebral  nervous  system,  cortex,  and  spinal  cord,  increase  of  the 
interstitial  tissue,  and  degeneration  of  the  arteries.  These  are  all, how* 
ever,  frequently  absent.  Especial  weight  has  been  attached  to  inter- 
stitial sclerosis  of  the  peripheral  nerves  and  traces  of  chronic  changes  in 
the  muscles,  supposed  to  suggest  inflammation  in  them ;  but  these 
may  reasonably  be  regarded  as  among  the  second  class  of  changes, 
those  that  result  from  the  long-continued  functional  disturbance.* 

*  For  tome  recent  obMrvations  on  tho  pathological  histology  of  the  difeaes  MS 
Koller,  *  Virchow'f  Arch.,'  Bd.  czxv»  and  Ketecher, « Hear.  Coot,'  March,  1898. 
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Pathology. — ^In  the  absence  of  any  anatomical  eTidence  of  the  seat 
aod  nature  of  the  disease,  the  pathologj  of  paralysis  agitans  has  been 
the  subject  of  copious  speculation,  into  much  of  wbich  it  is  not  pro« 
fitable  to  enter  at  leugth.    The  facts  of  the  disease  suggest,  howcTer, 
certain  conclusions  wbich  may  be  briefly  pointed  out.    We  are  justi^ 
fied  in  regarding  the  affection  as  one  of  the  central  nervous  system* 
since  we  know  nothing  of  clonic  spasm  in  whole  muscles  (and  emphatic- 
ally nothing  of  such  contmctioDs  alternating  in  opposing  muscles)^ 
in  consequence  of  a  primary  disease  of  the   muscles  themselves, 
or  in  consequence  of  idiopathic  diHcase  of  the  nerves.     Such  clonic 
contractions  must  be  ascribed  to  the  abnormal  action  of  nerve-cells. 
Tonic  contractures  may  be  the  result  of  primary  muscular  change,  but 
they  also  are  more  commonly  the  result  of  a  morbid  state  of  the  nerve- 
eentres,  and  the  correspondence  in  seat  of  the  clonic  spasm  and  con- 
tracture of  paralysis  agitans  makes  it  almost  certain  that  both  are  due 
to  the  same  cause ;  the  fact  that  tonic  contracture  may  precede  clonic 
Bpasm  prevents  us  from  regarding  the  former  as  the  result  of  muscular 
changes  induced  by  the  latter.    That  the  morbid  action  is  not  primarily 
in  the  spinal  cord  is  probable  from  the  facts  that,  as  a  rule,  even  when 
■evere,  the  tremor  ceases  during  sleep,  and  that  the  unilat^^ral  com- 
mencement and  hemiplegic  extension  are  unlike  those  of  spinal  cord 
disease.     The  regions  which  have  been  thought  to  be  the  seat  of  the 
morbid  process,  by  different  authorities,  are  the  pons,  the  corpora 
quadrigemina,  and  the  cerebellum.     Regarding  the  two  former,  the 
theories  are  purely  speculative.     We  know  at  present  little  of  the 
function  of  the  large  amount  of  grey  matter  which  is  iuteri^persed 
among  the  fibrous  tracts  of  the  pons,  or  the  symptoms  of  its  disease ; 
but  the  effects  of  lesions,  degenerative  or  acute,  of  other  parts  of  the 
pons  lend  no  support  to  the  hypothesis.      Nor  have  symptoms  in 
any  way  resembling  paralysis  agitans  been  observed  in  disease  of 
the  corpora  quadrigemina.     The  theory  that  regards  the  cerebellum 
aa  the  part  affected  is  due  to  Dr.  Hughlings  Jackson,  but  the 
only  actual  fact  on  which  it  is  based  is  that  in  some  rare  cases  of  cere- 
bellar disease  the  interosseal  position  of  the  hands  has  been  con- 
spicuous.    This  has   led   hitn   to  suppose  that  there  is  a  normal 
antagonism  between  the  cerebral  and  cerebellar  influence,  the  former 
tending  to  cause  flexion  of  all  the  phalangeal  joints,  the  latter 
flexion  of  the  metacarpo- phalangeal  and  extension  of  the  others  by 
the  interosseL      But  the  symptom  is  extremely  rare  in  cerebellar 
disease;    as  a  rule,  it  b  absent,  and,  by  the  converse  process  of 
reasoning,  it  might  with  equal  cogency  be  ascri1)ed  to  unantugonised 
eerebral  influence.     The  same  posture  of  hand  is  seen  in  tetany,  in 
many  cases  of  post-hemiplegic  disorder  of  movement,  and,  what  is 
less  equivocal,  it  is  a  common  posture  of  the  hand  during  epileptio 
eoovnUions,  in  which  the  excess  of  nerve  force  is  certainly  not  evolved 
from  the  cerebellum.     If  we  turn  to  another  class  of  facts,  the  casee 
in  which  tremor  results  from  organic  disease  of  the  nervous  system. 
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we  find  the  disease  ntoated,  as  a  role,  within  the  cerebral  hemi« 
spheres,  in  the  optic  thalamus,  posterior  part  of  the  internal  capsule, 
foot  of  the  corona  radiata  (Notbnagel),  parietal  lobe  of  the  cortex 
(Chvostek),  and  island  of  Beil  (Lejden). 

In  considering  further  the  indications  afforded  by  the  sjmptoma  as 
to  the  part  of  the  brain  that  is  the  seat  of  the  primary  disease,  the 
finst  obvious  considerations  are  those  that  are  mentioned  in  the 
discussion  of  the  pathology  of  chorea,  and  are  equally  applicable  to 
paralysis  agitans. 

That  man,  as  regards  hit  physical  frame,  is  a  member  of  the 
animal  world  is  generally  admitted,  and  makes  it  instructive  to  trace 
the  indications  of  the  relationship  in  disease  and  its  causation. 
Tremor  is  an  effect  of  fear  in  animals  as  in  man,  and  doubtless 
depends  upon  a  relation  between  the  centres  concerned  in  the  emotion 
and  those  which  produce  the  motion  needed  to  save  from  danger,  and 
which  underlies  the  meaning  of  the  original  word.  It  is  when  the 
motion  cannot  take  place  that  the  influence  on  the  motor  centres 
deranges  their  action  in  the  manner  that  is  manifested  as  spontaneous 
tremor  (see  under  Exophthalmic  Ooitre).  The  profound  disturbance 
may  even  be  aRsociated,  in  man,  with  an  inhibition  of  Toluntary 
motion,  as  when  a  person  is  "  paralysed  by  fear,"  an  expression  bj 
no  means  merely  symbolical.  Such  a  disturbance  must  have  a  pro- 
longed influence  on  the  nutrition  of  the  disturbed  structures,  and  it 
is,  therefore,  not  surprising  that  it  should  lead  to  disease  in  those 
who  are  predisposed — in  the  old  to  paralysis  agitans,  in  the  still 
unstable  centres  of  the  young  to  chorea.  Such  considerations  lead 
us  to  regard  the  motor  centres  of  the  cortex  as  being,  in  both  diseases, 
the  seat  of  the  derangement  on  which  the  symptoms  depend. 
If  we  ascend  the  motor  path  from  the  spinal  cord,  the  first  nerve- 
oells  we  meet  are  those  of  the  motor  cortex ;  and  if  the  stimulation 
causing  the  tremor  comes  from  the  brain,  it  must  proceed  immediately 
from  these  cortical  nerve-cells.  That  it  does  so  is  rendered  addi- 
tionally probable  by  the  fact  that,  as  I  have  observed,  an  attack  of 
cerebral  hemiplegia  at  once  arrents  the  spasm  on  the  affected  side* 

The  question  then  presents  itself — Are  not  these  cortical  cells  the 
primary  seat  of  the  disease?  The  early  symptoms  of  paralysis 
agitans  are  almost  exclusively  motor,  and  there  is  nothing  in  ihem 
that  is  inconsistent  with  their  origin  in  this  part  of  the  cortex.  Their 
peculiarities  must,  on  any  hypothesis,  be  due  less  to  the  seat  than  to 
the  nature  of  the  morbid  process.  The  only  sensory  symptoms  that 
are  present  are  secondary  in  time  and  inconstant  in  occurrence ;  they 
are,  therefore,  probably  secondary  in  their  origin  and  distinct  in 
their  source.  We  do  not  at  present  know  on  what  they  depend, 
whether  the  abnormal  sense  of  temperature  is  due  to  derangement 
of  the  sympathetic,  or  is  the  result  of  a  change  in  the  sensory  centres 
in  the  brain.  In  the  occasional  inequality  of  the  pupil,  which  is 
tmalier  on  the  most  affected  side,  we  have  evidence  of  diminished 
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notion  of  the  sympatlietic ;  and  the  local  increase  in  iemperaturey 
occasionally  observed,  may  have  a  similar  significance.  But  we  know 
of  no  mechanism  by  which  the  motor  symptoms  can  arise  from  a 
primary  derangement  of  the  sympathetic,  and  it  is  probable  that  this  is 
simply  secondary.  It  is  certain  that  the  functions  of  the  sympathetic 
are  represented  in  the  coi*tex,  and  may  be  deranged  by  cortical  dis- 
ease. Lastly,  it  may  be  remarked  that  the  tremor  of  fear  just 
referred  to*  is  most  readily  conceived  as  of  cortical  origin.  At  the 
same  time  it  must  be  remembered  that  all  disturbed  function  of  high 
motor  centres  is  expressed  through  lower  centres  (e,  g,  through  the 
motor  nerve-cells  of  the  spinal  cord),  the  functions  of  which  are  thus 
disturbed  in  a  similar  though  secondary  manner,  and  such  secondary 
disturbance,  when  long  continued,  may  tend  to  acquire  relative 
independence. 

The  slight  change  in  the  electric  irritability  of  the  peripheral 
nerves  may  have  the  same  significance  as  in  chorea,  and  the  remarks 
on  p.  600  are  equally  applicable  to  paralysis  agitans.  The  structural 
changes  in  the  muscles  present  in  rare  cases  are  no  doubt  merely  the 
result  of  their  long-continued  active  contraction. 

The  precise  character  of  the  motor  disturbance  in  shaking  palsy 
must  depend  on  the  nature  of  the  morbid  process.  This  is  apparently 
one  that  leads  to  a  treble  change.  There  is  the  intermitting  release 
of  nerve-force,  causing  the  tremor ;  there  is  a  more  continuous  and 
slighter  activity  of  the  cells,  producing  the  rigidity;  and  there  is 
lessened  capacity  for  activity,  causing  the  weakness.  It  is  possible 
that  these  are  the  result  of  slight  differences  in  the  precise  character 
of  the  morbid  change  in  the  same  cells.  What  that  change  is  we 
have  as  yet  no  indication.  The  persistence  of  the  disturbance  of 
function  shows  that  it  must  depend  on  changes  in  nutrition,  but  these 
are  apparently  far  too  fine  to  be  revealed  by  alterations  of  structure 
recognisable  by  the  microscope.  Their  relation  to  age  as  well  as  their 
character  justifies  us  in  regarding  them  as  "  degenerative,"  while 
their  character  on  the  one  hand,  and  the  negative  results  of  micro- 
aoopical  research  on  the  other,  alike  show  that  the  alterations  in  nutri- 
tion must  begin  in  the  nerve-elements  themselves.  Tremor  no  doubt 
dep«'nds  immediately  on  physiological  arrangements  in  the  nervous 
system,  which  determine  the  relative  action  of  antagonistic  muscles. 
We  have  already  considered  this  question  in  connection  with  the 
pathology  of  nystagmus.  Every  contraction  of  one  set  of  muscles 
involves  a  related  contraction  of  their  opponents,  essential  for  the 
steadiness  of  muscular  action  and  facilitating  the  alternation  of  move- 
ments; it  is  easy  to  conceive  that  tremor  may  result  from  its  de- 
rangement. 

*  In  oonnedJoo  with  ths  probabl«  toaree  of  the  movement,  a  enriolif  eyinptoni 
described  by  one  patient  may  be  mentioned.  There  wee  tremor  in  the  arm,  and 
rigidity  in  the  leg  with  a  oonstaat  feeling  that  it  wae  going  to  shake. 
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D1AGHO6I8. — When  its  ijniptoms  are  well  marked,  no  disease  is 
more  easily  recognised  than  paralysis  agitans.  The  patient's  aspect, 
carriage  of  body  and  limb,  and  continuous  movement  make  up  an 
unmistakable  picture.  A  difficulty  arises  chiefly  in  cases  in  which 
tbe  tremor  is  absent  or  quite  indistinct,  and  the  evidenoe  of  the 
disease  consists  only  of  the  loss  of  power  and  the  fixity  of  feature  and 
of  limb,  the  slowness  of  movement,  and  the  forward  stoop.  A  know- 
lodge  of  the  significance  of  these  symptoms,  which  are  as  characteristio 
as  is  the  tremor,  will  prerent  error.  It  is  important  that  their  aspect 
(as  distinct  when  tremor  is  present  as  when  it  is  al>sent)  should  be 
firmly  fixed  in  the  student's  memory.  The  greatest  difficulty  is  when 
weakness  and  stiffness  of  the  limbs  come  on  without  the  usual  attitude 
and  facial  expression,  and  especially  if  there  is  also  chronic  mental 
failure.  I  have  known  the  nature  of  such  a  case  to  be  either  mis- 
taken or  mysterious  during  many  years.  The  absence  of  increase  in 
the  myotatic  irritability  constitutes  a  difference  from  most  other 
diseases  causing  similar  weakness ;  but,  as  a  rule,  the  aspect  of  the 
patient  and  mode  of  movement  are  at  once  distinctive. 

In  some  cases  the  weakness  of  the  legs  is  the  chief  source  of  incon* 
venience  to  the  patient^  and  the  case  may  be  thought  at  first  to  be 
one  of  disease  of  the  spinal  cord ;  but  attention  to  the  state  of  the  arms 
and  face  will  generally  show  the  nature  of  the  case,  and  a  knowledge 
of  the  occasional  limitation  of  the  symptoms  to  weakness  and  rigidity 
of  the  legs  is  sufficient  to  prevent  a  mistake. 

There  are  certain  other  diseases,  however,  from  which  there  may 
be  a  difficulty  in  distinguishing  cases  that  are  not  very  well  marked. 
Old  persons  sometimes  present  fine  tremor  of  limb  which  bears  con- 
siderable resemblance  to  that  of  commencing  paralysis  agitans,  but 
does  not  present  the  same  tendency  to  increase,  or  the  associated 
rigidity.  This  ''senile  tremor"  occurs  chiefly  in  extreme  old  age^ 
while  paralysis  agitans  usually  commences  somewhat  earlier.  In  senile 
tremor  the  head  is  especially  affected,  and  often  is  the  part  in  which 
the  shaking  commences,  while  in  paralysis  agitans  it  usually  escapes, 
and  its  affection  is  seldom  considerable.  Senile  tremor  often  com- 
mences on  both  sides,  paralysis  agitans  almost  always  on  one.  There 
is  not,  however,  a  sharp  line  of  demarcation  between  the  two  affections, 
and  it  may  be  difficult  to  say  in  which  category  some  cases  should  be 
placed.  Moreover,  simple  tremor  sometimes  exists  throughout  life, 
es]»ecially  in  males,  beginning  about  the  time  of  puberty  and  per- 
sisting with  only  slight  variations  in  degree.  When  such  a  patient 
reaches  the  late  period  of  life,  he  may  be  thou  ^t  to  be  the  subject  of 
paralysis  agitans,  but  the  other  symptoms  of  tiiis  disorder  are  absenti 
the  tremor  is  less  regular,  affects  the  head  in  conspicuous  d^ree,  and 
the  history  of  the  two  affections  is  different.  Nevertheless  it  is 
possible  that  some  examples  have  been  published  as  instanoes  of  para- 
lysis agitans  beginning  in  early  life. 

In  "  disseminated "  or  ^ insular**  sclerosis,  tremor  ooenn  on  mo/t^ 
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raent  onlj',  wiA  is  aemally  more  jerky  ani]  irregular  in  character  than 
in  pamtysiti  agttans.  In  tbe  cases  of  shaking  jiaUy  in  which  the 
tremor  ceases  during  rest,  there  are  the  general  aspeit,  carriage,  and 
rigidity  which  are  absent  in  digseminaled  sclerosis.  MoreOTpr.  insu- 
lar scleroais  nsuallj  occurg  before,  paralysis  agitans  after,  thiity-five.  • 
In  the  former  the  head  is  usually  eonspicuoualy  affected,  and  tliere  is 
aystagmus,  a  sjinptom  unknown  in  tbe  latter-  la  sclerosis,  articula- 
tion ta  syllabic;  in  jiaratyais  agitana  the  words  are  uttered  quickly, 
and  there  is  »  tendency  to  rnn  th'^m  together,  rather  than  to  eepariite 
the  sylUblei.  In  the  majority  of  cases  these  indications  will  enable 
tbe  diagnosis  to  be  made  without  iJiffieulty.  In  Tery  rare  cuses 
(H«rt«rich,  Schultze)  insukr  scleroaia  is  saiii  to  have  been  found  aft«r 
derth,  ftlthougb  the  symptoms  of  paralysis  agitaoe  were  preaent  dar- 
ing life,  bntthe  precise  nature  of  these  cases  is  not  clear;  we  hare 
aaeo  how  rariable  and  eveu  equivocal  ma^y  be  the  matiiCe<itationi  of 
iasolar  sclerosis,  and  a  fine  tremor  is  alone  of  little  diaguostic  valus. 
^e  ouea  are,  moreover,  too  rare  to  be  of  praotic»l  diugaostio  im- 
portanee. 

Tbe  tremor  that  aucceei^a  hemiplegia  is  fine,  and  is  limited  to  the 
•eat  of  pundysis,  of  which  there  is  the  history  to  guide  the  diagnosis. 
The  diflerpnces  between  clonic  retrocollio  spasm*  and  paralysis  agiUns 
might  seem  to  preclniie  tbe  pusaibihty  of  error.  But  the  rare  cases 
of  panlysis  agitaus  iu  which  tbe  head  is  carried  backwards  may  be 
mistaken  for  ratrocollic  spusm,  and  the  finer  clonic  form  of  retrocollia 
spaam  may  also  (as  I  have  known)  b<>  mislakeu  for  paralysis  agitans. 
Tha  diagiioais  rests  on  the  characteristic  aSection  of  the  hands  in 
paralyats  agitans,  whit'h  commonly  precedes  tiie  aff'.-ction  of  the  head, 
ou  tke  ttmitatJon  of  the  Kpasm  to  tbe  muscles  moving  the  head  ia 
TCtrocoilis,  and  on  tbe  fact  th^t  in  this  disease  there  arc  contractioos 
ia  tbe  frontal  muscles,  syucbrouous  with  those  at  tbe  back  of  the  neck. 

Ia  all  causa  of  panlysis  agit^ns  the  general  posture  aud  carriage 
of  tbe  patient  are  of  great  diagnoatjc  importance,  since  tbey  are 
•eldoni  absent,  are  easily  recognised,  and  probably  acver  mislead. 

Tbe  Paoaxosis  of  a  typieal  case  of  paralysis  agitans  ia  rery  na- 
Eavorable.  so  far  as  reoorery  ia  concerned.  Tbe  disease  seems  to  cou- 
■atin  degt-nerative  cbiutges,  which  are  usually  as  incapiible  of  arrest 
^  are  tbe  adTancing  years.  A  triSing  amelioration  or  retardntioo  of 
a  ia  all  that  can  be  hoped  for.  Wben  the  symptoms  depart 
D  tba  ordinary  type,  the  prt^uoaia  is  so  far  better  in  that  there  ia 
a  Bttle  more  chance  of  doing  good,  since  in  a  few  of  these  cases 
wiimkahlr  improTement  has  been  obtained  by  treatment.  Tbe 
daagvr  to  lite,  however,  is  almost  aa  small  as  is  the  chance  of  reoorery. 
Tbs  disease  always  lasts  sevenil  yean,  and  its  duration  is  likely  to  be 
tb*  loiVM-,  tbe  slower  its  advance.     The  more  the  case  approaches 

*  Tbe  tana  of  wry-OMk  bi  whiob  \b»  mowlas  at  Um  back  of  tba  neck   an 
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to  senile  tremor, — that  it,  the  finer  the  moTement  and  the  slighter  tbe 
tendency  to  rigidity,  the  less  is  the  disease  likelj  to  iuteiiere  with  the 
patient's  comfort. 

•  Tbkatmkitf. — A  maladjthat  depends  on  changesinthefinernutrition 
of  the  nerve-elements,  which  have  no  teodeDcj  to  proceed  to  the  degree 
of  destructive  degeneration,  might  he  expected  to  be  amenable  to  treat- 
ment, were  it  not  for  the  persistent  character  of  the  disturbance  of  f unc» 
tion  that  is  induced,  and  for  the  commonly  senile  nature  of  the  change. 
The  absence  of  spontaneous  variations  and  of  spontaneous  subsidence 
seems  to  indicate  alterations  of  a  character  which  resists  all  attempts 
to  induce  their  subsidence,  and  this  is  not  surprising  if  tbey  are,  to  a 
large  extent,  the  expression  of  the  influence  of  age,  or  of  the  same 
state  produced  before  senility  by  influences  that  have  an  equivalent 
effect.  For  the  most  part  the  object  of  treatment  has  therefore  to  be 
merely  relief  or  retardation. 

All  causes  of  mental  strain  and  of  physical  exhaustion  should*  as 
far  as  possible,  be  prevented.  Life  should  be  quiet  and  regular,  freed, 
as  far  as  may  be,  from  care  and  work.  All  treatment  that  may 
fatigue  or  exhaust  the  patient's  strength  should  be  avoided.  Among 
internal  remedies,  all  varieties  of  nerve  sedatives  have  been  employed, 
and  each  has  been  praised  by  some  and  found  to  fail  by  others.  Many 
of  them,  especially  morphia,  conium  (Berger),  hyoscyamin  (Charcot 
and  Oulmout),  hyoscin,  solanin,  and  Indian  hemp,  quiet  the  tremor 
for  a  time.  Of  tonics  that  have  t>een  recommended,  carbonate  of  irom 
(Parkinson),  chloride  of  barium  (Brown-Sequard),  and  strychnine 
hare  seldom  been  found,  on  extended  trial,  to  deserve  confidence; 
the  last,  however,  occasionally  seems  to  exert  a  good  influence,  and  it 
has  been  found  to  lower  the  motor  function  of  the  cortex  of  the  brain 
when  it  exalts  that  of  the  spinal  cells.  Arsenic,  by  the  mouth,  ooca- 
sionally  seems  to  do  some  real  good;  its  subcutaneous  use  has  been 
recommended  by  Eulenburg.  Curara  and  bromides  are  Talueless. 
My  own  experience  is  to  the  effect  that  arsenic  and  Indian  hemp,  the 
latter  sometimes  combined  with  opium,  are  of  most  use.  I  have 
several  times  seen  a  distinct  improvement  for  a  considerable  time 
under  their  use.  In  one  case  tremor  had  commenced  in  the  right 
arm  and  leg  an  hour  after  a  railway  accident,  and  extended,  three 
months  later,  to  the  left  arm.  Two  years  subsequently  there  was 
constant  lateral  movement  at  the  wrist-joints,  but  no  tremor  of  the 
fingers.  A  great  improvement  occurred  on  Indian  hemp,  and  a  year 
later  the  tremor  had  almost  ceased,  being  occasional  only.  It  is  in 
cases  which,  like  this  one,  present  some  deviation  from  the  common 
type  that  benefit  is  most  frequently  experienced.  Electricity  in  all 
forms  is  useless.  Static  electricity  was  suggested  long  ago  by 
Beynolds,  and  later  by  Charcot.  I  have  tried  it  in  several  cases  Tery 
thoroughly,  but  could  not  observe  improvement  from  its  use.  So*  too, 
with  voltaic  electricity.     I  can  entirely  confirm  the  conclusion  of 
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Berger,  who  treated  twenty  cases  sedulously  in  this  manner  without 
any  of  them  being  in  the  least  improved  by  it.  Nerve-stretching  has 
been  employed,  but  without  any  enduring  result  (Westphal).  In  one 
case  stretching  the  brachial  plexus  is  said  to  have  lessened  the  tremor 
in  the  leg  and  removed  it  in  the  arm,  but  it  caused  paralysis  of  the 
limb  with  extensive  wasting  of  the  muscles.  Considerable  transient 
relief  is  given  by  very  gentle  superficial  band-rubbing  of  the  part 
which  is  the  seat  of  the  tremor  ;  this  is  markedly  lessened  for  the  time, 
and  the  patients  express  themselves  as  much  more  comfortable  for  it. 
Although  not  permanent,  the  temporary  effect  is  not  to  be  despised 
in  advanced  and  severe  cases.  Charcot  has  recently  suggested  the 
employment  of  a  **  shaking  seat "  as  a  mode  of  treatment,  on  the 
ground  that  some  patients  describe  relief  after  riding  in  a  conveyance 
which  causes  vibration,  but  this  is  certainly  not  the  usual  experience 
of  sufferers  from  this  disease. 


Othsb  Forms  of  Tbucob. 

8mUU  Trmnor. — ^In  extreme  old  age  slight  tremor  is  often  observed 
without  the  muscular  weakness  and  rigidity  that  occur  in  paralysis 
agitans.     At  first  it  is  noticed  only  on  voluntary  movement,  and  is 
generally  influenced  to  a  greater  extent  by  movement  than  is  paralysis 
agitans, ceasing  or  almost  ceasing  during  rest,  and  always  passing  away 
during  sleep.    It  usually  commences  in  the  arm,  and  often  in  both  arms 
at  the  same  time,  but  the  head  is  affected  early  in  the  course  of  the 
symptoms  much  more  frequently  than  in  shaking  palsy,  and  occa- 
sionally the  tremor  begins  in  the  muscles  of  the  neck.    The  tremor 
la  always  fine,  the  range  of  movement  being  very  small.     After  a  time 
it  may  occur  during  rest  as  well  as  on  movement.     It  is  little  influenced 
lyy  treatment.    As  already  stated,  it  is  doubtful  whether  this  senile 
"tremor  is  far  removed  from  paralysis  agitans,  although,  as  a  rule, 
other  symptoms  of  shaking  palsy  remain  absent.     Some  cases  are 
with  of  a  character  intermediate  between  the  two  affections,  and 
lK>th  may  occur  in  different  members  of  the  same  family. 

BimpU  IVemor. — Toung  or  middle-aged  persons,  of  both  sexes, 

sometimes  become  affected  with  tremor,  generally  fine  but  sometimes 

ixregular  and  unequal  in  the  degree  of  movement,  unaccompanied  l>y 

>pesbkness  or  rigidity.    It  is  usually  excited  by  movement  and  incroast^d 

Vj  emotion,  while  it  commonly  ceases  during  rest.     The  will  can  often 

control  it  for  a  time,  and  it  interferes  much  less  with  complex  actions 

\iiftn  does  the  tremor  of  paralysis  agitans.     The  handwriting,  for 

instADoe,  rarely  exhibits  irregularity.    The  parts  affected  are  chiefly 

tlie  bands  and  head,  but  the  muscles  of  the  face  and  tongue  often 

present  irregular  tremor  on  movement,  and  the  patient's  aspect  may 

doaelj  resemble  that  of  one  affected  with  delirium  tremens,  general 

laimlyna  of  tho  insane,  or  the  slighter  tremor  t>f  chronic  alcoholism. 

▼OL.  u.  42 
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By  its  resemblance  to  ihe  last  it  often  gives  rise  to  misconoeptioi 
r^arding  the  habits  of  the  sufferer.  The  shaking,  in  rare  ca8ei,dii* 
appears  for  a  time,  spontaneously  or  as  the  result  of  treatment,  bot 
it  usually  persists,  getting  neither  better  nor  worsen  to  the  end  of  tiie 
patient's  life ;  on  the  duration  of  this,  and  on  his  heidth,  it  seem 
to  exert  no  influence.  Barely  it  has  commenced  in  early  or  middle 
adult  life,  and,  after  lasting  for  a  few  years,  has  ceased. 

The  causes  of  this  simple  tremor  are  generaJlj  obscure.  It  is  soma* 
limes  apparently  first  excited  bj  emotion,  more  frequently  bj  pio* 
longed  anxiety,  but  still  more  frequently  no  direct  cause  can  be  tneed. 
Its  occurrence  is,  however,  distinctly  favoured  bj  an  inherited 
neuropathic  tendency,  and  there  maj  even  be  direct  inheritanoe  of 
the  special  form,  or  several  collateral  members  of  a  family  may  sniff 
from  it.  An  hereditary  relation  to  paralysis  agitans  is  sometisiei  tft 
be  traced,  but  only  in  rare  instances ;  a  case  has  been  mentioned  in 
the  account  of  that  disease  in  which  one  member  of  a  familv  sufered 
from  it,  and  another  from  simple  tremor.  Two  remarkable  insUooei 
of  this  inheritance  have  been  related  by  Liegey.*  A  gentlemu 
suffered  throughout  his  life  from  tremor,  and  died  at  eighty-two;  Iii< 
sister  also  trembled,  and  his  mother,  after  a  mental  shock,  pieieDted 
tremor  during  the  latter  part  of  hor  life.  The  other  case  iUaetrtted 
the  occasional  affection  of  collaterals,  since  four  members  of  the  ns^ 
family  suffered  from  tremor  of  hands  and  lips,  interfering  with  ipeeci 
In  three  it  commenced  in  early  adult  life,  but  in  one,  a  female,  doC 
until  the  cessation  of  the  menses.  A  daughter  of  the  latter  sufei^ 
from  symptoms  resembling  those  of  disseminated  sclerosis. 

Nothing  is  known  of  the  pathological  anatomy  of  the  affeetioD,  ui 
it  is  unlikely  that  anything  will  be  ascettaiued.  General  oontiden- 
tions  lead  us  to  refer  it  to  a  deranged  action  of  the  motor  nerT^eeIll| 
either  in  the  cortex  of  the  brain  or  in  the  lower  centres  of  themedolh 
oblongata  and  spinal  cord.  We  cannot  refer  it  to  the  periphenl 
nerves,  since  their  proved  disease  has  no  such  symptom  foritseosii' 
quence.  It  is  possible  that  it  may  be  due  to  altered  function  of  tbe 
i':«rebellum  or  of  some  of  the  basal  ganglia  of  the  brain,  bat  tlit  Mi 
to  justify  such  an  hypothesis  have  yet  to  be  ascertained. 

This  simple  tremor  has  no  consequences  beyond  its  inoonvsniM 

It  does  not,  however,  prevent  the  subject  from  pursuing  kit  ooc^i^ 
tion  as  efficiently  as  any  other  person.  In  spite  of  the  ooflMW*! 
collateral  relation  to  paralysis  agitans,  it  seems  to  have  little  tasdis^ 
to  develop  into  the  latter  disease,  and  certainly  is  lev  closely  oes- 
nected  with  it  than  is  senile  tremor.  When  it  has  lasted  for  sefiiv 
years  it  is  seldom  influenced  by  treatment.  In  earij  rusrs,  the  tnst- 
ment  recommended  tor  paralysis  agitans  best  deserves  a  tiH  ^ 
even  in  them  the  affection  is  remarkably  intractable. 

Hysterical  tremor  is  very  common.  It  may  occur  in  two  fblM^B* 
fine,  the  other  coarse.    The  latter  often  oonsista  in  a  rhythieieil  * 

•  «f  onriua  de  M^  de  Bnuellet,'  1882. 
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ment  of  the  hands  or  head,  continuing  apart  from  any  voluntary  effort. 
The  fine  tremor  occurs  especially  on  movement,  and  its  characteristio 
is  irregularity  (see  Fig.  149,  tracing  9).  It  varies  in  degree  from  time 
to  time,  presents  a  transient,  often  jerky  increase  in  range»  or  aooele- 
ration  in  time,  which  are  almost  pathognomonic.  Its  characters  and 
treatment  are  described  more  fully  in  the  chapter  on  hysteria. 

Asthenic  Tremor. — In  simple  wealmess,  such  as  follows  an  acute 
disease,  muscular  tremor  is  common.  It  is  fine  in  range,  occurs 
only  on  movement,  and  is  usually  most  marked  after  some  slight 
eiertion,  as  an  effect  of  fatigue.  The  muscular  weakness,  the  con- 
spicuous general  debility,  the  distinct  cause  of  the  asthenia,  and 
the  usual  absence  of  the  tremor,  for  a  time,  after  rest,  render  the 
nature  of  the  case  clear.  We  do  not  know  whether  it  depends  on 
imperfect  nutiition  of  the  muscles  or  of  the  motor  nerve-cells ;  the 
symptoms  can  be  explained  on  either  hypothesis. 

Toone  2V«i»or. — ^In  mercurial  poisoning,  tremor  is  the  conspicuous 
symptom,  and  also  in  some  cases  of  lead  poisoning  and  in  chronio 
poisoning  bf  alcohol,  opium,  and  ohloraL  These  forms  need  not  be 
further  coDsIdereJ  here. 


WET-NEOK:  TORTIOOLLm 

The  term  ^  torticollis  "  or  **  wry-neck "  is  applied  to  those  coiu 
ditions  in  which  contraction  of  the  muscles  of  the  neck  causes  an  un* 
natural  position  of  the  head.  The  contraction  may  be  a  permanent 
shortening  of  a  muscle,  or  it  may  be  an  active  spasm  in  one  or  several 
muscles.  Besides  these  two  chief  varieties,  a  similar  effect  may  be 
due  to  two  other  causes^  which  are  chiefly  important  in  respect  to 
diagnosis,  and  may  therefore  be  briefly  mentioned.  One  is  simple 
rheumatism  of  the  muscles  of  the  neck,  impeding  movement.  The 
^  stiff  neck  **  of  adults  scarcely  merits  the  distinctive  name  of  wry- 
neck,  but  in  children  more  pronounced  deviation  to  one  side  or  back- 
wards is  occasionally  met  with.  The  affection  follows  exposure  to 
eold,  and  is  marked  by  considerable  tenderness  of  the  cervical  muscles, 
which  is  clearly  the  chief  cause  of  the  unnatural  position.  These  cases 
are  really  rheumatic  and  not  nervous  in  nature,  and  have  been  already 
alluded  to  in  the  account  of  the  diagnosis  of  memngitis.  The  second 
condition  is  one  that  may  be  termed  "  false  torticollis,*'  because  the 
deviation  of  the  head  depends,  not  on  the  state  of  the  muscles,  but  on 
some  other  cause.  The  deviation,  however,  usually  puts  the  stemo- 
mastoid  on  the  stretch,  and  may  thus  give  rise  to  an  erroneous  im- 
pression that  the  muscle  is  contracted,  and  is  the  cause  of  the  devia- 
tion. The  most  common  cause  of  this  form  is  disease  of  the  cervical 
vertebr».  The  distinction  from  the  true  form  will  be  considered  in 
the  seetUm  on  dias nosis. 
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iHxed  wry-neck  depends  upon  ahortening  of  some  moBole,  tlmofk 
always  the  stemo-mastoid,  which  is  often  also  atrophied,  and  some- 
times firmer  than  normal.  The  condition  is  met  with  chiefly  in 
children,  and  is  thought  to  depend,  in  some  cases,  upon  mjnij 
to  the  muscle  from  the  traction  on  the  neck  that  occurs  during  birth 
(Stromeyer) .  In  other  cases  it  is  supposed  to  be  due  to  deydopmeDtal 
shortening  of  the  muscle,  the  result  of  the  inclined  position  of  the 
head  of  the  child  in  the  pelvis.*  It  may  not  be  noticed  for  some  time 
after  birth,  in  consequence  of  the  shortness  of  the  neck  of  young 
children.  A  similar  condition  may  arise  in  adnlt  life  from  an  injoiy 
to  the  muscle,  leading  to  secondary  inflammation,  and  cicatricial  oqo* 
traction. 

In  fixed  wry- neck  the  head  deviates  a  little  to  one  side,  in  the 
manner  to  be  presently  described  as  characteristic  of  active  shortea- 
ing  of  the  sterno-mastoid,  and  it  cannot  be  turned  towards  the 
side  on  which  the  muscle  is  contracted.  The  cause  of  the  derift- 
tion  is  at  once  seen  when  the  neck  is  examined ;  the  sterno-mastoid, 
on  the  side  towards  which  the  head  cannot  be  turned,  is  rigid, 
and  stands  out  conspicuously  ;  there  is  no  active  spasm.  The  affec- 
tion is  one  of  small  importance.  It  can  be  readily  and  permi- 
neutly  cured  by  division  of  the  tendon  of  the  contracted  muiele. 
When  secondary  changes  have  taken  place  in  the  articulations,  it 
may  be  necessary  to  keep  the  head  in  a  proper  position,  for  a  tim^ 
by  some  support. 


Spasmodio  WsT-inKSSi 

Spasmodic  wry-neck  is  a  very  different  affection  from  that  p^ 
described,  although  the  two  have  been  sometimes  confused  in  descnp* 
tions  of  the  disorder.  The  spasmodic  form  is  a  malady  analogoos  to 
the  facial  spasm  that  has  been  described  in  the  section  on  diieaaes  of 
the  facial  nerve. 

It  is  necessary  to  consider  together  all  forms  of  active  spasm  in  ^ 
muscles  of  the  neck.  Neither  the  character  of  the  spasm,  n<tf  ^ 
distribution,  affords  ground  for  the  separation  of  the  varieties  tbat  it 
presents.  The  spasm  may  be  either  tonic  or  clonic,  and  both  kinds  of 
spasm  may  be  met  with  in  the  same  case,  and  even  at  the  same  tune. 
The  most  important  difference  in  the  distribution  of  the  spasm  ^ 
that  while  in  most  cases  the  spasm  is  either  confined  to  one  sid^orn 
so  much  greater  on  one  side  as  to  cause  a  lateral  deviation  of  tbeheadt 

*  It  it  much  more  frequent  on  the  right  tide,  which  gives  soppofi  to  the  thNtTt 
as  Bosch  pcunts  oot,  since  m  70  cases  oot  of  100  the  head  is  in  the  **  ftiit  poali^ 
which  entails  an  inclination  snch  as  woold  permit  the  right  stetuo  —slnMliS^*^ 
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in  a  few  oases  tbe  spasm  is  equal  on  the  two  sides,  and  is  either  con- 
fined  to,  or  greater  in,  the  muscles  at  the  back  of  the  neck,  so  as  to 
produce  a  backward  movement  of  the  head.  The  second  variety  maj 
eoDvenientlj  be  distinguished  as  **  retrocollic  spasm.** 

Etiologt. — Spasmodic  torticollis  is  more  common  in  women  than 
in  men.  Of  thirty- two  cases,  of  which  I  have  notes  (all  those  of 
hysterical  nature  being  excluded),  ten  were  in  males  and  twenty-two 
in  females.  It  commonly  begins  in  the  middle  period  of  adult  life» 
between  thirty  ani  fifty  years  of  age.  Two  thirds  of  the  cases  com- 
mence during  this  period ;  a  few  commence  between  twenty-five  and 
thirty.*  It  occasionally  begins  after  fifty ;  the  latest  case  that  has 
come  under  my  notice  began  at  sixty-six.  Both  sexes  seem  to  suffer 
in  about  the  same  proportion  at  the  different  ages.  Cases  in  females 
under  thirty  are  often  of  hysterical  nature,  and  this  is  also  probably 
true  of  the  rare  cases  in  which  similar  spasm  is  met  with  in  boys.f 
In  rare  cases,  torticollis,  of  peculiar  and  irregular  forms,  occurs  in 
infants,  chiefly  towards  the  end  of  the  first  year  of  life.  It  usually 
ceases  after  a  few  months'  duration.  Still  more  rarely  it  begins  in 
childhood  and  persists,  as  in  the  case  of  a  boy  in  whom  it  commenced 
at  the  age  of  four  and  was  still  severe  at  fourteen. { 

Neurotic  heredity  occasionally  predisposes  to  this  as  to  other  mala- 
dies of  the  same  class.  In  some  cases  there  is  a  family  history  of 
epilepsy  or  of  insanity,  and  occasionally  of  diseases  more  closely  allied 
to  torticollis.  The  brother  of  one  patient  had  suffered  from  facial 
spasm,  and  the  sister  of  another  (who  was  suffering  from  the  true,  not 
the  hysterical  form)  had  suffered  from  torticollis  itself,  and  had 
recovered.  In  some  instances  the  patient  has  himself  suffered,  at  a  pre- 
vious time,  from  some  other  functional  disorder  of  the  nervous  system, 
iDigraine»  Slc.  In  one  case  of  persistent  torticollis,  the  patient,  tea 
jears  previously,  had  been  affected  with  general  treuior,  which  lasted 
for  three  years  and  then  passed  away.  The  affection  has  followed  an 
attack  of  melancholia.§  It  is  possible  that  true  torticollis  may  grow 
out  of  a  habit-spasm  also ;  one  patient  had  been  liable,  for  twenty 
jears,  to  nodding  movements  of  the  head  when  he  was  engaged  in 
aarnest  conversation.  ||  In  another  case  there  had  been  for  a  year 
uonal  half-voluntary  movements  of  the  head,  in  the  direction  in 


^  Ib  tbe  only  earlier  oue  that  I  have  lecn,  in  which  the  spasm  commenced  at 
tlurteen,  and  still  existed  at  twcnty-niDe,  the  movement  was  somewhat  unutiual  in 
Its  character,  and  was  pruhHbl^  a  persistent  Imbit-spaam,  from  another  form  of  which 
ttie  patient  bad  also  suffered.     The  rare  infantile  cases  are  not  included. 

f  Sec  note  on  p.  662.  It  is  important  to  remember  that  mo>t  varietl  and  obstinate 
fMrau  of  clonic  spasm  occur  in  the  tubjects  of  hysteria,  and  arc  apparently  in  eoms 
way  doe  to  this  diseaae.     They  are  described  in  the  chapter  on  hysteria. 

I  Sootbam,  *  Lancet,'  Ang^  1881. 

I  AUen  Storge,  *  Lancet,'  1879.  i.  160. 

I  Rcjnolde  states  that  be  ha^  known  the  disease  to  follow  "writers*  cramp* 
of  Med^'  voL  ii^  p.  787) ;  bat  it  is  probable  that  it  was  merely  tbe  com* 
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wliicli  it  was  afterwards  moved  persistently,  bj  inyolnntarj  Bpasm, 
while  in  a  third  true  torticollis  was  distinctlj  produced  by  intentional 
turning  of  the  head  to  look  at  a  certain  object,  continued  for  BOTenl 
years.  Depressing  emotion  often  precedes  the  onset,  but  less  fre- 
quently than  in  the  ease  of  facial  spasm.  In  other  instances  there  if 
a  history  of  some  feebleness  of  general  health,  I  have  more  than  onoe 
known  the  affection  to  follow  a  fall  at  an  interval  of  a  month  or  two, 
and  a  similar  sequence  has  been  recorded  by  others ;  in  one  recorded 
ease,  spasm  on  the  right  side  of  the  neck  followed  a  fall  on  the  left 
temple.*  In  most  of  the  cases  of  apparently  traumatic  origin,  how- 
ever, the  affection  followed  a  fall  or  other  injury  in  which  the  neck  wai 
forcibly  bent  or  twisted.  In  some  cases  the  d^ease  seems  to  b«  dii- 
tinctly  excited  by  exposure  to  cold.  Thus  one  patient  had  a  sefere 
cold,  and  a  rheumatic  stiff  neck ;  as  the  stiffness  passed  off,  donie 
spasm  came  on.  But  an  initial  feeling  of  stiffness  is  sometimes  taken 
as  evidence  of  exposure  to  cold,  without  any  real  grounds  for  the 
assumption.  It  is  remarkable  how  seldom  any  peripheral  irritation  or 
pain  can  be  traced  as  the  cause  of  the  spasm.  It  has,  however,  beea 
observed  to  follow  inflammation  of  the  middle  ear;  and  in  thecase 
mentioned  above,  in  which  movements  like  habit-spasm  preceded  the 
torticollis,  the  onset  occurred  during  an  attack  of  severe  neuralgia  of 
the  fifth  nerve,  which  lasted  for  three  months.  The  rarity  of  thii 
cause  may  be  due  to  the  fact  that  hardly  any  form  of  pain  about  the 
head  or  neck  is  lessened  by  rotation  of  the  head,  or  induces  sucliroti- 
tion  for  its  relief.  Excessive  use  of  the  muscles  is  probably  an  oeca- 
sional  cause.f  It  is  possible  that,  in  rare  cases,  spasm  in  the  neckii 
caused  by  malarial  poison. !(  In  not  a  few  cases  no  immediate  oaoM 
can  be  traced ;  the  affection  comes  on  in  robust  individuals,  who  are 
apparently  in  perfect  health  at  the  time  of  the  onset. 

Among  the  causes  of  torticollis  commonly  described  is  paraljsie  of 
the  muscles  of  one  side,  permitting  their  opponents  to  draw  the  head 
to  the  other  side.  This  is  a  theoretical  cause,  which  has  little  counter* 
part  in  fact.  It  is  doubtful  whether  a  true  paralytic  torticollis  is  erer 
seen.    The  amount  of  muscular  action  that  is  needed  to  keep  the  heed 

mencing  spasm  (beginning,  as  it  sometimes  does,  in  the  hand)  that  Interfered  vilk 
writing.   This  wns  so  in  one  case  under  my  own  observation. 

•  T.  Foamier,  '*  Le  Tic  rotatoire,"  <Th^  de  Stimsbonrg,'  1870. 

t  Annaiidale  has  recorded  a  case  of  spasm  in  the  neck  appaiently  dos  le  t^ 
cause.  Tlie  subject  was  a  girl  aged  twenty-fonr,  who,  in  the  course  of  berwtvkii 
a  weaver,  bad  occasion  to  move  the  head  rapidly  first  to  one  side  and  tben  to  t^ 
other,  but  especially  to  the  left,  and  in  the  spasm  the  head  was  incUned  sad  roUtt^ 
to  the  left  side.  But  the  case  was  very  nnnsnal  in  that  there  was  no  spsiin  vks 
the  head  was  turned  to  the  left,  although  clonic  spasm  came  on  at  once  whss  itw 
moved  out  of  that  posture  ('  Lancet,'  1879,  i,  p.  555). 

{  As  in  a  case  of  intermittent  contractions  of  one  stemo-mastoid  (eoniagM 
each  day  at  the  same  time,  and  lasting  four  or  five  hours)  in  a  child  of  foor,it0Oidn 
\tj  Simon.  The  child  had  had  iutermittent  fever,  and  tb%  attacks  wsia 
cored  by  quinine  (ref.  in  '  Lancet,'  1879,  i,  26). 
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i  n'st  in  tbe  mid-poeitioo  is  exiremelj  small;  the  rotators  are  name- 
ous,  and  all  are  never  paralysed* 

Stmptoiis. — The  spasm  itself  it  usoallj  the  first  symptom,  but  in 
i  few  cases  this  is  preceded  or  accompanied  by  pain,  or  by  some  un* 
>Iea8ant  sensation.  Tbe  pain  may  be  of  an  acute  neuralgic  character, 
)r  it  may  be  a  dull  aching  pain.  It  may  be  felt  in  the  neck,  or  in  the 
)ceipital  region  on  one  side,  or  behind  the  ear,  or  in  the  arm«  In 
)iher  cases,  again,  a  sense  of  stiffness  in  the  neck  attends  the  com- 
nencing  sfiasnL  Less  commonly  the  onset  is  preceded  by  sensations 
it  a  more  or  less  ▼ertiginous  character,  which  may  perhaps  indicate 
Km&e  morbid  action  in  the  nerve-centres,  of  which  the  spasm  is  the 
result.  Thus  in  one  case  the  spasm  commenced  a  few  weeks  after  a 
mdden,  brief, ''  whirling  "  sensation  in  the  head.  Another  patient  at 
irst,  when  walking,  experienced  a  strong  tendency  to  devinte  to  one 
•ide,  towards  which  there  was  a  slight  rotation  of  the  head,  but 
10  the  rotation  increased  to  distinct  spasm,  the  tendency  to  deriate 


The  actual  onset  of  the  spasm  is  usually  gradual,  and  some  months 
pass  before  a  considerable  degree  is  attained.  It  may  be  occasional 
ooljt  even  for  years,  chiefly  during  excitement.  Very  rarely  it  conies 
on  acutely,  in  the  course  of  a  single  week,  or  even  in  a  single  day. 
Once  dereloped,  its  increase  is  usually  steady,  but  now  and  then  it 
ooasrs  after  a  few  months,  and  recommences  before  many  mora 
months  have  passed.  Occasionally  the  interval  is  longer,  even  years. 
In  one  case,  of  a  middle-aged  woman,  it  ceased  after  a  year's  duration, 
and  returned  at  the  end  of  two  years  in  persihtont  form.  In  the 
ease  mentioned  above,  in  which  the  spasm  commenced  during  acute 
neuralgia  of  the  fifth  nerve,  it  was  at  first  tonic,  and  reached  a  high 
degree  of  severity  in  three  months,  but  passed  away  at  the  end  of  six 
months  from  the  onset,  remained  absent  for  eight  years  and  then 
returned,  not  again  to  cease.  The  tendency  of  tbe  head  to  go  to  one 
nde  is  often  first  felt  when  the  patient  is  walking  or  excited,  and 
coinri  during  rest  or  mental  tranquillity.  The  seat  of  the  first  S(»asm 
is  generally  that  in  which  the  contractions  are  ultimately  most  severe ; 
in  exceptional  cases  it  commences  in  some  other  part.  In  two  cases 
it  began  in  the  hand,  and  in  one  in  the  face,  although  in  each  the  neck 
was  afterwards  chiefly  affected. 

Tlie  symptoms  vary  according  to  the  muscles  that  contract  most 
strongly.  These  are  generally  the  birge  niusicles  of  tbe  neck,  and  in  tbe 
most  common  form,  tortii-ollis  proper,  the  Hpanm  is  eit  her  confined  to  one 
side,  or  is  greater  on  one  side  tban  ou  tbe  otber,  and  hence  its  effect 
is  to  cause  a  deviation  of  the  head  to  one  side,  either  a  rotation  or  a 
lateral  inclination.  Less  com  monly,  as  already  mentioned,  the  muscles 
of  both  sides  are  equally  involved,  and  the  head  is  then  inclined 
backwards.  Usually  many  muscles  are  affected ;  in  some  cases  one 
only.    The  steruo-mastoid  is  tbe  muscle  in  which  the  spasm  is  most 
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frequent,  and  in  tbe  cases  of  solitary  spasm,  it  is  almost  alwajs  tbli 
muscle  that  contracts.  Of  thirty  cases,  there  was  some  spasm  in  the 
stemo-mastoid,  on  one  side  or  on  both,  in  no  less  than  twenty* 
seven.  In  two  thirds  of  the  cases  (nineteen)  the  muscle  was  affectei 
on  one  side  only,  and  in  seven  no  other  was  involved.  The  masde 
most  frequently  associated  with  the  stemo-mastoid  is  the  upper  part 
of  the  trapezius,  and  it  is  generally  the  trapezius  on  the  same  side. 
Of  seven  examples  of  this  combination,  the  associated  trapezins  wai 
on  the  same  side  in  six,  on  the  other  side  in  one.  But  the  splenioi 
is  associated  with  the  stemo-mastoid  almost  as  frequently  as  the 
trapezius,  and  it  is  usually  the  muscle  of  the  opposite  side.  The 
scaleni  occasionally  contract ;  I  have  once  known  both  scaleni  to  be 
involved  with  one  sterno-mastoid.  Often  there  is  also  spasm  in  the 
platysma  rayoides,  which  draws  up  the  skin  into  characteristic  foldi, 
but  does  not  influence  the  position  of  the  head.  In  rare  cases,  of 
which  I  have  only  seen  one,  rotation  of  the  head  is  produced  hj  the 
deeper  muscles  alone,  probably  the  recti  and  obliqui,and  no  accessible 
muscle  can  be  felt  to  contract. 

The  side  on  which  the  muscles  contract  most  strongly  is  moie 
frequently  that  on  which  the  muscles  turn  the  head  to  the  left,  and 
hence  this  is  the  common  direction  towards  which  the  head  deTiates. 
Thus  the  right  sterno-mastoid  was  involved  most  or  onlj,  rather 
more  frequently  than  the  left.  The  right  trapezius,  which  alio 
turns  the  bead  to  the  left,  was  likewise  affected  more  frequently  than 
the  left,  and  the  left  splenius,  which  turns  the  head  to  its  owo  side, 
was  involved  far  more  frequently  than  the  right.  Although  the  cases 
are  not  numerous,  the  frequency  with  which  this  rule  obtained  can 
scarcely  be  a  matter  of  accident.  It  might  be  anticipated,  aprwri, 
that  the  muscles  which  move  the  head  to  the  right  would  suffer  most, 
because  they  are  associated  in  action  with  the  right  arm ;  but  it  luust 
be  remembered  that  many  energetic  movements  of  the  right  arm  are 
effected  towards  the  left. 

In  the  cases  in  which  the  muscles  of  the  two  sides  are  equsllj 
involved,  the  sterno-mastoids  are  also  most  frequently  affected,  bat 
usually  in  slight  degree.  The  trapezii  and  sometimes  the  splenii 
contract  strongly.  Barely  all  the  muscles  of  the  neck  seem  to  be  is 
action. 

The  movement  of  the  head  caused  by  the  spasm  necessarilj  diifcf* 
according  to  the  muscles  that  are  chiefly  implicated.  We  have  tees 
that  the  spasm  is  seldom  limited  to  a  single  muscle ;  more  oftes 
several  muscles  contract  together,  and  the  movement  of  the  head  ia 
that  due  to  their  combined  action.  As  the  combinations  are  Il1lme^ 
ons,  and  the  muscles  contract  in  various  degrees,  the  raanltiDg 
movement  of  the  head  varies  considerably  in  different  cases,  aad 
sometimes  in  the  same  case  at  different  stages  of  the  disease. 

The  stemo-mastoid,  acting  alone,  causes  rotation  of  the  head  lo  ai 
to  bring  the  mastoid  process  nearer  to  the  inner  end  of  the  clafida 
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la  thii  iDQvem«i]t  tha  face  b  tamed  towardi  the  opposite  side,  the 
ebiD  u  pat  foTw&rda,  &ad  the  head  is  slightlj  iDclined  towards  the  side 
«f  the  acting  mnsde  (Fig.  1£2). 

The  highest  part  of  the  trapeMhu  attached  to  the  skull,  when  octiog 
tlune,  sligbtl;  rotates  the  head  towards  the  other  side,  bat  it  inclines 
the  head  stronglj  towards  its  ova  side  and  at  tbe  same  time  draws 
the  head  backwards.  It  also  raises  the  shonlder,  rotating  the  scapula. 
The  middle  and  lower  parts  of  the  trapezius  are  seldom  inTolved. 

The  tpUniut  of  one  side  inclines  the  head,  and  rer;  slightlj  rotates 
tbe  face  towards  the  same  side. 

Eqoa]  contraction  of  tbe  trapezii  and  splenii,  on  both  sides,  causes  ft 
bwkiratd  movemeut  of  the  head. 

Fie.  ISL  na.  IBS. 


Tie.  ISI. — Tortlenllti  da*  to  *p«*m  In  tha  left  ttcrno-nutotd. 

Tta.  158.— TortlrollU.  Spum,  chiefly  tonic.  In  th«  risht  ■temn-muMd, 
■nd  Mpedkllj  in  the  right  ■pleiiint,  irith  Blighter  rp^m  In  the  l«rt  Bi'lenlu. 
Ths  patient  wu  >  man.  agra  twenty'iii,  tn  vhnm  the  apann  hail  eiiated  for 
riS  ■onthii  it  oommBnccd  gradnillj  after  a  period  of  great  mental  ansietj. 

Hie  effects  of  the  chief  oomhinationa  are  as  follows : — The  association 
tt  tbe  stemo- mastoid  and  the  trapesius  of  tbe  same  side  gr<-atlj 
s  the  inclination  of  the  head  towards  the  sboulder,  and  tliis 
I  in  the  inclination  prerents  anj  increase  in  rotation-  The 
aMOciation  of  the  sterno-maatoid  of  one  side  nitb  tbe  trapezius  of  the 
opposite  side  prevents  tbe  inclinatioa  of  the  bead,  and  does  not  ajijire- 
eiftblj  lessFD  tbe  rotation  canned  by  tbe  former  muscle,  tbe  trtpezius 
beiiig  a  feeble  rotator.  Hence  the  rotation  of  the  be;id  is  oftea 
Terj  great.  The  combination  of  one  stemO'mastuid  am)  tin-  ojipo. 
site  epleniiis  causes  extreme  rotation  of  thi-  head,  so  tliat  tbe  fiii'e, 
aa  ID  Fig.  1S2,  may  be  turned  towards  tbe  shoulder.  I  have  not  Hcea 
anj  ease  in  which  one  sterno-mastoid  was  a8eociiil<-d  wiib  tbe  npli-nius 
«f  the  same  side,  but  tbe  roaultinR  raovemnit  wmiM  prob^ibl;  be 
"  r  to  that  produced  hy  the  combination  with  the  trapeaius  of  tb* 
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same  side,  a  strong  inclination  of  the  bead  towards  the  shoulder,  h 
the  case  shown  in  Fig.  153  both  splenius  muscles  were  involved  (the 
right  most),  as  well  as  the  right  stemo-mastoid,  and  a  stroDgij 
backward  iDcliuation,  with  some  rotation,  was  the  result. 

Bilateral  spasm,  equal  on  the  two  sides,  always  causes  a  t)sck- 
ward  movement  of  the  head,  because  both  sterno- mastoids  scarcely 
ever  contract  alone,  and  the  spasm  in  the  muscles  at  the  back  of 
the  neck  draws  the  head  backwards,  and  then  the  inclination  is  in- 
creased bj  the  sterno-mastoids.  It  is  doubtful  whether  there  it  erer 
a  forward  movement  in  any  case  properly  belonging  to  the  group  now 
under  consideration.  The  retroflexion  of  the  neck  is  sometimes  leiy 
great ;  the  face  may  even  be  horizontal,  turned  directly  upwsjdi,Mii 
one  case  that  I  have  seen.  Such  extreme  spasm  is,  however,  rare; 
more  often  the  contraction  is  moderate  in  degree.  An  ioteresting 
fact  about  this  retrocollic  spasm  is  that  contraction  in  the  frontales 
muscles  is  almost  always  associated  with  the  spasm  in  the  back  of  the 
neck.  The  association  is  a  physiological  one;  in  the  act  of  looking 
upwards  the  head  is  bent  back,  and  the  eyebrows  are  raised  bj  the 
frontales.  If  the  spasm  is  clonic,  the  contraction  in  the  forehead  ii 
synchronous  with  that  in  the  muscles  of  the  back  of  the  neck. 

The  spasm  in  all  forms  of  torticollis  may  be  either  tonie  or  donie, 
and  often  both  kinds  of  spasm  occur  together ;  clonic  spasm  maj 
become  tonic  as  it  becomes  intense,  or,  more  commonly,  tonic  spasoit 
as  it  increases,  becomes  clonic  and  jerky.  It  usually  vahei  in 
intensity  from  time  to  time,  and  either  form  may  be  intermittent 
The  patient  is  able  to  keep  the  head  still  for  a  time,  but  every  now 
and  then  it  is  drawn  to  one  side,  either  steadily  or  in  jerka  Th» 
spasm  is  seldom  absent  for  more  than  a  few  minutes.  As  it  comet 
on,  the  affected  muscles  stand  out  conspicuously  in  their  contractioo. 
Occasionally  the  spasm,  either  tonic  or  clonic,  is  practically  continuoos. 
The  same  variations  are  seen  in  the  retrocollic  varietv.  but  dosic 
spasm  is  relatively  more  common,  and  intermissions  are  less  common. 
The  contractions  are  often  moderate  in  degree  and  frequent  in  recur- 
rence, so  that  the  spasm  (especially  at  first)  bears  more  reseiublancitA 
tremor  than  in  the  ordinary  forms. 

In  most  cases  there  is  a  strong  tendency,  in  the  course  of  time,  fof 
the  spasm  to  spread  and  to  involve  other  muscles  in  addition  totbitin 
which  it  commenced.  Even  when  the  contractions  are  limited,  if  the 
movement  of  the  head  is  forcibly  prevented,  the  spasm  often  tempo- 
rarily spreads  to  other  muscles.  Thus,  in  a  case  in  which  onespkoiBi  ^ 
aloue  habitually  contracted,  if  the  movement  was  prevented,  the 
sterno-mastoid  began  to  contract. 

In  some  cases  the  spasm  is  not  limited  to  the  muscles  of  the  neck; 
it  involves  either  the  arm,  or  the  face,  or  the  muscles  of  masticitioa 
The  face  is  seldom  constantly  involved,  but  mascles  occaaonaDj 
conti*act  during  a  severe  paroxysm.  In  one  instance,  with  dfloi^ 
spasm  in  one  sterno-mastoid  and  trapesiat»  at   the  height  si  tke 
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Attack,  there  was  often  twitching  of  the  eyelids  and  pouting  of 
tbo  lips.  The  spasm  in  the  face  maj  occur  ou  the  side  on  which  the 
•temo-mastoid  contracts,  or  contracts  most  strongl  j.  In  one  instance* 
ID  which  there  was  continuous  clonic  spasm  in  the  right  stemo- mastoid. 
•ad  very  little  in  the  left,  there  were  almost  constant  contractions  in 
the  right  side  of  the  face.  Barely  the  spasm  is  equal  on  the  two  sides 
of  the  face  when  the  spasm  in  the  neck  is  unequal,  as  in  a  case  jost 
mentioned.  In  retrocollic  spasm  there  may  be  some  bilateral  contrac- 
tion in  the  lower  fnasA  muscles,  es- 
pecially in  the  elevators  of  the  ufvper 
lip,  at  the  height  of  a  paroxysm,  in 
addition  to  the  constant  spasm  in  the 
frootales,  already  described.  The 
masseters  are  involyed  in  true  torti- 
eoUic  spasm  rarely,  and  only  at  the 
height  of  a  paroxysm.  In  chronic 
letrocoUic  spasm  they  aie  sometimes 
eoDslaotly  affected. 

Wlien  the  arm  is  inyoWed,  there  is 
always  unequal  spasm  in  the  two  sides 
of  the  neck.  The  stemo-mastoid  that 
is  most  affected  may  be  on  the  same 
side  as  the  arm,  or  on  the  opposite 
side.  In  the  cases  that  I  have  seen 
in  which  the  arm  was  affected  after 
the  neck,  it  was  the  arm  on  the  side 
eppoote  to  the  most  affected  sterno- 
mastoid.  When  the  arm  is  affected 
first,  either  stemo-mastoid  may  be  the 
seat  of  the  chief  spasm,  and  the  head 
may  thus  be  turned  from,  or  inclined 

taw«d..  the  ann  that  U  affected.    In  ^'f^^'^e^^Sri^ffl  nTh^t.!: 

one  ease  of  clonic  spasm  in  the  right 

gterno-ma^itoid,  there  was  also  npasm 

in  the  left  deltoid,  but  in  no  other 

muscle.     Another   instance    of   this 

relation  is  presented  by  the  pitient 

shown  in  Fig.  154.    In  him  the  spaf*m 

commenced  in  the  arm  and  spread  to  the  neck,  where  it  iuTolyed  the 

right  stetno-mastoid,  the  left  trapesius  and  spleniiis,  and  the  ri(;ht 

platysma.    It  became  continuous  in  both  arm  and  neck,  so  that  the 

Qpperarm  was  in  constant  strong  adduction,  and  the  forearm  was 

carried  in  front  of  the  body,  while  the  face  was  turned  towards  the 

ihoolder. 

As  an  instance  of  the  peculiar  forms  met  with  occasionally  im 
infants  may  be  mentioned  that  of  a  girl,  aged  eleven  months,  whose 
hsad  was  drawn  strongly  to  the  left,  and  agiuted  by  clonic  spasm  for 


pezias.  and  th«  whole  of  the  right 
arm,  which  wae  etronglj  addae^ed 
bj  spasm  in  the  peftoraUs.  The 
patieut  waa  a  man  afi^ed  forty-six, 
m  whom  the  spasm  had  existed  for 
two  Tears.  It  commenoed  grada- 
all?  In  the  hand. 
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a  few  minutes,  twelye  to  twenty  times  a  day.  The  affection  had  oonh 
menced  acutelj,  without  obvions  cause.  At  first  each  attack  wis 
attended  by  deviation  of  the  left  eye  to  the  right,  and  by  nystagmos 
in  this  eye  during  the  intervals,  but  the  eye  symptoms  ceased  after  a 
few  weeks.  A  sister  of  the  child  was  said  to  have  suffered  in  the 
same  way,  for  a  time,  at  about  the  same  age. 

Considerable  spasm  always  occasions  discomfort  to  the  patient, 
partly  due  to  fatigue  in  the  muscles.  There  is  not  commoulj  anj 
actual  cramp-like  pain  in  them.  The  neuralgic  pain  that  is  often 
complained  of  at  the  onset  usually  ceases  after  a  tiuie,  but  sometimes 
continues  in  varying  degree.  When  there  is  spasm  in  the  arm,  the 
limb  is  often  the  seat  of  considerable  pain,  and  I  have  known  seyera 
pain  in  both  arms  to  attend  the  attacks  of  spasm  in  the  neck.  It  ii 
said  that  there  are  occasionally  tender  points  in  tho  course  of  the 
cervical  nerves,  but  they  are  not  common.  Another  rare  sensorj  sym- 
ptom is  tingling  and  numbness  in  the  arm,  from  the  compi-essioa  o( 
the  nerves  of  tlie  brachial  plexus  by  the  scaleni. 

The  muscles  that  are  the  seat  of  "considerable  spasm  undergo,  in 
time,  some  hypertrophy,  and  may  become  very  distinctly  larger  than 
those  on  the  other  side.  They  never  waste.  The  electrical  irrita- 
bility is  generally  normal,  sometimes  indeed  it  is  abnormally  great,  so 
that  a  very  weak  current  of  either  kind  sufS.ce8  to  put  the  muscles  in 
a  state  of  strong  contraction. 

The  course  of  the  disease  varies  in  different  cases.  Often  the  spasm 
slowly  increases  in  intensity  and  widens  in  range,  but  ceases  to  he 
progressive  after  a  few  years,  and  may  remain  stationary  for  the  rest 
of  life.  In  other  cases,  however,  it  remains  slight,  sometimes  con* 
fined  to  a  single  muscle,  and  may  not  undergo  perceptible  increase 
during  many  years.  Less  commonly  it  diminishes  after  it  has  Listed 
for  a  few  months  or  years,  and  may  pass  away,  either  spontaneous!/ 
or  as  the  result  of  treatment,  and  it  may  return  after  a  variable  period 
of  freedom,  as  in  the  cases  mentioned  in  the  section  on  causation.  In 
some  instances  it  does  not  disappear  altogether,  although  it  becomes 
slight  and  occasional.  In  a  case  recorded  by  Brodie,  the  apasm  ceased, 
for  the  time,  during  an  attack  of  insanity,  and  I  have  seen  an 
analogous  case.  The  disease  does  not  develop  to  any  disorder  of  more 
serious  character,  nor  has  it  any  tendency  to  shorten  life,  although  it 
may  lessen  very  much  the  pleasure  of  existence. 

Patholoot. — In  no  case  of  torticollis  has  a  lesion  been  found  thai 
can  be  regarded  as  an  indication  of  the  morbid  process  to  which  the 
spasm  is  due.  The  pathology  of  the  disease  is  therefore  a  matter  of 
inference  from  its  symptoms,  its  causes,  and  from  what  we  know  of 
the  nature  of  allied  diseases,  especially  of  facial  spasm  (see  p.  248)* 
It  is  almost  superfluous  to  state  that  the  morbid  process  cannot 
be  in  the  muscles  themselves.  The  facts  that  many  musdea  are 
involved,  and  that  when  the  spasm  commences  in  a  single  moidaA 
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vtnallj  spreads  to  others,  as  well  as  the  general  patbologj  of  spasm, 
make  it  probable  that  the  muscular  contractions  depend  on  the  over- 
action  of  nerve-cells,  and  not  on  any  irritation  of  nerve- fibres.  But 
we  do  not  know  what  nerve-cells  are  primarily  deranged,  whether  thej 
aie  the  cells  of  the  lower  spinal  centres,  or  those  of  the  higher  cortical 
centres.  The  symptoms  suggest  that  in  some  oases  the  lower,  and  in 
other  cases  the  higher  centre  is  that  from  which  the  discharge  origi- 
nates, because  the  distribution  of  the  spasm  indicates  that  the  func- 
tional level,  so  to  speak,  of  the  discharge  is  not  always  the  same.  In 
some,  the  affected  muscles  are  those  that  act  together  in  producing  a 
given  movement,  although  they  are  supplied  by  different  nerves.  It 
seems  probable  that  such  a  spasm  depends  on  the  over-action  of  a 
centre  in  which  movements,  rather  than  muscles,  are  represented.  On 
the  other  hand,  when  the  spasm  is  of  a  siQ<,4e  muscle,  or  of  muscles 
that  are  not  physiologically  associated,  it  seems  more  probable  that  it 
depends  on  a  lower  ci'ntre,  such  as  the  spinal  or  bulbar  grey  matter 
from  which  the  nerves  proceed.  The  physiological  association  of 
muscles  is  specially  noticeable  in  the  contraction  of  the  frontales  in 
retrocollic  spasm.  These  muscles  are  innervated  from  the  facial 
nadeus  in  the  pons,  while  the  muscles  at  the  back  of  the  neck  are  for 
the  most  part  innervated  from  the  spinal  cord.  It  seems  far  more 
probable  that  such  an  associated  spasm  depends  on  the  cortical 
centres  than  that  it  is  due  to  the  lower  centres.  So,  too,  in  the  cases 
in  which  there  is  spasm  in  the  muscles,  on  both  sides  of  the  neck, 
that  are  concerned  in  turning  the  head  to  one  side.  On  the  other 
band,  such  an  association  as  that  of  the  muscles  which  incline  the 
head  towards  one  shoulder,  or  strong  spasm  limited  to  one  stemo- 
mastoid  and  the  opposite  deltoid  muscles,  seems  more  intelligible  on 
the  assumption  that  the  over-acting  nerve- cells  are  those  of  the  lower 
centres,  since  these  muscles  do  not  commonly  act  together  without 
others.  The  causation  of  the  disease  by  injuries  that  involve  forcible 
bending  of  the  neck  also  suggests  that,  in  such  cases,  the  spasm 
proceeds  from  the  lower  centre.  We  have  seen  reason  to  believe  that 
the  over-action  that  causes  facial  spa^im  is  sometimes  in  the  cortioil 
centres,  and  sometimes  in  the  lower  centres.  At  the  same  time  we 
most  not  lay  too  much  weight  on  the  significance  of  functional  asso- 
ciation. It  is  prol»able  that  the  connection  of  the  cells  of  the  lower 
centres  is  determined  by  this  association,  and  the  manner  in  which 
the  spasm  spreads  among  the  muscles  on  both  sides  is  oft*n  more 
intelligible  on  the  assumption  that  the  over-acting  cells  are  those  of 
lower  centres.  It  may  be  noted,  moreover,  that  there  is  n^ason  to 
believe  that  structures  in  the  lower  part  of  the  pons  Varolii  influence 
the  associated  action  of  rotation  of  the  head  (see  p.  187).  There  is 
one  important  difference  between  the  spasm  in  torticollis  and  that 
which  occurs  in  the  same  muscles  as  a  consequence  of  cortical  disease. 
In  the  latter  a  conjugate  deviation  of  the  eyes  is  usually  associated 
with  thax  of  the  head,  and  this  is  true  also  of  the  spasm  that  results 
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from  irritation  of  the  structures  in  the  pons.  In  ordinary  toriicoDii, 
however  widely  the  spasm  spreads,  the  muscles  of  the  eyeball  are  not 
implicated.  From  these  considerations  it  seems  doubtful  whether  we 
have  at  present  sufficient  evidence  to  justify  us  in  coming  to  any  oob- 
elusion  regarding  the  seat  of  the  primary  over-action  of  the  celk 
which  causes  the  symptoms. 

The  nature  of  the  morbid  process  is  also  involved  in  as  mndi 
obscurity  as  it  is  in  all  other  similar  spasmodic  diseases.  Tbit 
there  is  an  unnatural  state  of  the  nerve-cells,  in  consequence  of  whidi 
nerve-force  is  spontaneously  liberated,  is  scarcely  more  than  a  state- 
ment of  the  observed  facts,  and  leaves  us  still  ignorant  of  the 
condition  on  which  the  phenomena  depend.  There  is  at  present  no 
evidence  that  the  over-action  of  the  cells  dejiends  on  any  morbid 
process  outside  them,  or  any  lesions  that  could  be  detected  by  naked- 
eye  or  microscopical  examination.  The  fact  that  neurotic  heredity 
can  often  be  traced  as  a  predisposing  cause,  suggests  that  the  0Ter« 
action  has  its  origin  in  a  primary  derangement  of  the  nerve-elemenis 
themselves.  It  is  to  be  noted  that  this  disease,  in  common  with  otlia 
spasmodic  affections  of  the  same  class,  comes  on  usually  in  adult  life, 
and  seems  to  depend  on  a  local  failure  in  the  stability  of  function  that 
has  been  long  developed,  and  cannot  therefore  be  ascribed  either  to  m 
imperfect  establishment  of  function  on  the  one  hand,  or  to  actotl 
senile  changes  on  the  other.  In  their  occurrence  at  the  time  when 
nerve-action  might  ha  expected  to  possess  its  full  stability  and  precisioB, 
and  also  in  their  local  character,  these  affections  constitute  an  enigos 
to  which  we  have  as  yet  no  solution. 

DiAGir osis. — The  diagnosis  of  spasmodic  torticollis  seldom  presents 
any  difficulty.  The  condition  that  has  been  termed  **  false  torticollis," 
in  which  there  is  a  deviation  of  the  head  from  some  other  caase  than 
muscular  contraction,  is  readily  distinguished  from  the  variety  that  ii 
due  to  shortening  of  one  stemo -mastoid  (with  which  alone  it  is  liketj 
to  be  confounded)  by  noting  the  relation  between  the  position  of  the 
head  and  the  side  on  which  the  muscle  is  tense.  In  the  sparioni 
form  the  sterno-mastoid  is  tense  on  the  side  towards  whieh  the  face  is 
turned ;  in  the  true  form  the  tension  is  of  the  opposite  muck 
Betrocollic  spasm,  when  the  movements  are  small  in  range,  is  apt  te 
be  mistaken  for  simple  tremor,  but  the  muscular  contractions  ctthi 
felt  to  be  more  violent  than  they  ever  are  in  simple  tremor,  and  the 
associated  spasm  in  the  frontales,  which  has  been  oonspicuooi  in  lU 
the  cases  I  have  seen,  supplies  an  absolute  distinction  between  the 
two  affections.  Another  occasional  difficulty  is  the  distinction  of  trtt 
torticollis  from  hysterical  spasm  of  torticollio  type.  The  tuts  d 
etiology  show  that  under  thirty  true  torticollis  seldom  ooeniitt 
females,  and  therefore  at  that  period  there  will  always  be  a  prasoDF* 
tion  that  the  affection  is  hysterical,  but  after  thirty  the  mere  fiflt  rf 
sex  must  not  be  allowed  weight.    As  a  rule,  hysterioal  spasm  fesfc^ 
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spread  from  the  nedk  to  the  trank,  which  becomes  affected  bj 
writhing  moyements.  In  all  the  cases  that  I  have  seen  in  which  the 
conditions  of  onset  raised  a  suspicion  of  the  hysterical  nature  of  the 
case»  and  the  spasm  was  limited  to  the  neck,  and  was  typical  in  form, 
the  affection  turned  out  to  be  the  true  Tarietj.  There  is,  indeed,  no 
absolute  criterion  bj  which  this  poiut  in  diagnosis  maj  be  determined. 
I  haye  e?en  known  recoverj,  under  treatment  suited  for  an  hysterical 
af&Krtion,  to  be  followed  by  a  return  of  persistent  spasm. 

Pboonosis. — The  facts  of  the  course  of  torticollis,  already  men- 
tioned, show  that  the  prognosis  must  be  grave  in  every  developed 
case.  The  more  severe  the  spasm,  the  wider  its  extent,  and  the  longer 
its  duration,  the  smaller  is  the  prospect  that  considerable  relief  or 
cessation  will  l>e  obtained.  This  is,  however,  greater  in  the  first  half 
of  adult  life  than  m  the  second,  and  it  is  better  when  the  spasm  is 
variable  than  when  it  is  uniform  in  seat. 

TumAXurnnr. — The  removal  of  any  influences  that  can  be  regarded 
as  haying  helped  to  induce  the  disease  is,  of  course,  of  the  first  import- 
ance. Oases  do  not  often  come  under  treatment  in  the  early  stage, 
Imt  it  is  desirable  that  any  stiffness  due  to  cold,  that  has  lasted  for  an 
uniisaally  long  time,  should  be  treated  by  rest  and  hot  applications. 
Unfortunately  it  is  very  rare  for  causal  treatment  to  have  any  appre- 
daUe  influence  on  the  disorder.  The  same  may  be  said  of  tonic  treat- 
ment in  general,  necessary  as  it  is  to  give  tonics  whenever  they  are 
indicated.  Drugs  that  may  be  called  "stimulant  nervine  tonics,'* 
soflh  as  valerianate  of  sine  and  asafcstida,  sometimes  have  a  marked 
laAoence  on  the  spasm,  even  in  cases  in  which  it  is  certainly  not 
hysterical  in  nature.  In  one,  the  adminstration  of  these  two  drags, 
without  other  treatment,  reduced  severe  spasm  to  a  very  trifling  degree 
•£  intensity,  and  the  improvement  continued  for  some  mouths,  but  the 
^aam  then  increased  again  and  resisted  all  remedies.  Sedatives 
frequently  lessen  the  spasm  while  their  action  on  the  system  continues, 
•specially  opium,  morphia,  chloral,  succus  conii  in  large  doses  (gra- 
dually increased  to  two  ounces),  bromide  of  potassium,  and  Indian 
heoip.  But  the  discontinuance  of  the  drug  is  usually  followed  by  a 
relapse  to  the  former  degree  of  severity,  although  occasionally  this  does 
not  take  place  for  some  weeks  or  even  months.  I  have  only  once 
known  great  and  permanent  improvement  to  result  from  the  internal 
adssinistratioQ  of  sedatives,  which  in  this  case  consisted  of  the  com* 
bination  of  bromide  of  potassium  and  cannabis  indica.  There  is  one 
mode  of  treatment  that  has  in  many  cases  had  a  more  lasting  influence^ 
bot  it  is  a  remedy  that  has  to  be  carefully  weighed  in  the  l)alanoe 
against  the  disease, — the  hypodermic  injection  of  moi-ph  ia.  Continued 
fur  several  mouths,  in  do-ses  increased  gradually  to  half  a  grain  or  a 
gmin  a  day,  it  has  entirely  removed  the  s|>asm.  But  the  patients 
so  treated   find  the  discontinuance  of  the  drug  extremely  difficulty 
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not  only  on  account  of  the  craving  for  it  that  is  established,  but  iIm 
because  (what  is  perhaps  part  of  the  craving)  thej  feel,  or  imagiM 
thej  feel,  a  tendency  to  the  retam  of  the  spasm  if  the  drug  is  dii> 
continued.  In  one  very  severe  and  distressing  case  of  retrocoUie 
spasm,  in  a  man  aged  forty-five*  all  muscular  contractions  ot«ted 
under  the  influence  of  the  drug,  and  the  patient  has  now  been  free 
for  ten  years,  but  has  never  left  off  the  use  of  morphia,  although  he 
has  not  increased  the  dose  above  that  named.  A  patient  so  treated 
should  undergo  a  subsequent  course  for  the  eradication  of  tbemorphis 
habit,  before  he  passes  from  the  hands  of  the  practitioner,  and  the  effect 
of  the  withdrawal  of  the  morphia  should  be  carefully  obserred.  Co- 
caine may  be  used,  but  for  a  time  only,  as  the  morphia  is  being  with- 
drawn. Unless  these  measures  are  adopted,  the  treatment  ii  the 
substitution  of  one  morbid  state  for  another,  and  that  which  is  lub* 
stituted  may  be  in  the  end  the  more  harmful  of  the  two.  The  patient 
above  mentioned,  however,  has  had  ten  years  of  perfect  comfort  in 
exchange  for  a  condition  that  was  most  distressing ;  the  spasm  wii  le 
severe  that  he  could  never  enter  a  public  conveyance  on  account  of  the 
painful  observation  he  excited.  Beynolds  has  also  described  faTonble 
results  from  the  treatment.*  The  addition  of  arsenic  to  the  injected 
morphia  has  been  advocated  by  Badcliffe,  but  arsenic  alone,  either  bj 
the  mouth  or  by  hypodermic  injection,  seldom  has  much  influence^t 
and  it  is  therefore  probable  that  the  infiuence  of  the  combination 
is  due  chiefly  to  the  morphia.  The  beneficial  influence  of  internal 
remedies  has  been  chiefly  observed  in  cases  in  the  first  half  of 
adult  life,  in  which  there  is  occasionally  a  distinct  tendency  for  the 
spasm  to  subside  and  even  cease.  The  energetic  and  prolonged  nieot 
morphia  is,  however,  an  exception  to  this,  since  it  has  been  eqnalfy 
effective  in  later  life. 

Electricity  has  been  used  in  various  ways  in  the  treatment  of  die 
disease.  The  method  that  has  generally  been  employed  is  the  appli- 
cation of  the  voltaic  current  to  over-acting  muscles,  a  weak  curreDt 
being  used,  which  has  some  sedative  influence.  The  positive  pole 
may  be  placed  just  below  the  occiput  or  on  the  highest  aooeeaible 
part  of  the  nerve,  and  the  negative  on  each  contracting  mosda  for 
five  or  ten  minutes.  Thus  employed,  it  has  been  said  to  do  good  in 
some  cases ;  in  one  of  severe  bilateral  spasm,  recoi*ded  by  Poore,  the 
affection  almost  ceased  under  the  treatment,  but  the  case  was  peculiar, 
and  possibly  allied  to  the  hysterical  form.  In  general,  electricitj 
fails  to  do  more  than  produce  a  slight  and  transient  diminution  in  the 
spasm ;  I  have  not  myself  seen  any  permanent  good  result  from 
the  agent,  even  when  long  continued.  Faradisation  of  the  sntago* 
nists  of  the  over-acting  muscles  has  been  reoommended,  but  tUi 

•  •  System  of  Mtd.,*  vol.  ii,  p.  797. 

f  A  case  of  tlonic  spasm  which  recovered  ander  the  adminittrstioo  of  aaeri^ 
recorded  by  Bouaid,  was  certainly  of  hysterical  nature  ('Brit.  Med.  Joan.,' IMl 
p.  937). 


TREATMENT.  673 

method  if  as  destitute  of  rational  foundation  as  it  certainly  is  of 
practical  effoct.  The  disease  probably  never  results  from  the  weak- 
ness of  the  opponents,  and  cannot  be  lessened  by  increasing  their 
activity.  A  blister  over  the  contracting  muscles  may  lessen  the  spasm 
for  a  time  in  very  marked  degree,  but  the  effect  is  seldom  as  per- 
manent as  it  often  is  in  hysterical  spasm.  Blisteriug  over  the  cervical 
spine,  however,  apparently  arrested  the  affection  in  one  instance.* 

Mechanical  supports  afford  occasionally  some  relief,  which  depends 
on  the  fact  that  the  greater  the  movement  and  muscular  contraction, 
the  greater  is  the  discomfort  produced.  Many  patients  are  compara- 
tively easy  when  they  are  sitting  in  a  chair  with  a  high  back,  against 
which  they  can  &x  the  head.  The  best  support  is  one  in  which  a 
rigid  rod  is  carried  up  to  the  back  of  the  head,  and  from  its  top  a 
small  pad  projects  on  the  side  towards  which  the  occiput  is  turned  by 
the  spasm,  so  that  the  patient  is  able  to  press  the  head  against  the 
pad.  The  instrument  needs  careful  contrivance,  having  to  be  specially 
adapted  to  each  individual  case,  and  it  is  only  when  the  spasm  is 
moderate  in  degree  that  the  expedient  is  very  successfuL  Instru- 
ments that  are  designed  to  fix  the  head  rigidly,  and  prevent  all  mov^ 
ment,  can  never  be  endured. 

Surgical  measures  have  been  frequently  employed  in  the  treatment 
of  torticollis,  but,  with  one  exception,  their  effect  has  been  slight  and 
disappointing.  The  most  useless  procedure  that  has  been  employed 
is  the  division  of  the  tendon  of  the  contracting  muscle.  This  has 
been  sometimes  done  apparently  because  the  operation  cures  the  totally 
different  fixed  wry-neck.  In  active  spasm  it  is  worse  than  useless, 
because  the  division  of  the  tendon  permits  the  muscle  to  shorten, 
while  it  does  not  check  the  spasm,  and  the  greater  the  contraction  of 
the  muscular  fibres  the  greater  is  the  pain  occasioned  by  the  contrac- 
tion. In  one  case  that  came  under  my  notice  some  time  after  the 
operation  had  been  performed,  the  patient's  suffering  was  much  in- 
creased, and,  possibly  in  consequence  of  the  increased  pain,  the  spasm 
had  spread  to  other  muscles. 

In  many  cases  in  which  the  spasm  was  confined  to,  or  greatest  in, 
the  stemo-mastoid,  or  in  this  and  the  trapezius,  the  spinal  accessory 
nerve  has  been  stretched.  Temporary  relief  has  followed,  but  when 
the  effect  of  the  stretching  had  passed  away,  the  spasm  has  almost 
invariably  returned  in  its  original  severity .f  The  only  operation 
that  can  be  credited  with  an  approximate  or  actual  cure  of  the  affec- 
tion is  division  of  the  nerve,  with  excision  of  a  piece,  half  an  inch  or  so 
in  length,  to  prevent  reunion  of  the  ends.  The  operation  causes,  of 
course,  permanent  paralysis  and  atrophy  of  the  muscular  fibres  to 

*  Morton  PHdmi,  '  Botton  Med.  mad  Surg.  JoarnV  188S. 

t  The  only  CMe  in  which  great  improvement  followed  stretohing  was  very 
nnofaal  in  the  feet  that  the  patient  wae  a  boy  of  fonrtoen,  and  the  spaem  affected 
alio  the  moedee  of  the  back  and  both  arms.  U  was  probably  more  closely  allied 
lo  the  hysterical  than  to  the  ordinary  form.    (Soatham,  '  LaneeV  ^^h  ii»  P«  869.) 
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wliich  the  nerre  is  distributed,  of  the  whole  muscle  if ,  as  in  the  ciN 
of  the  sterno-mastoid  and  upper  part  of  the  trapezius,  there  ii  do 
other  nerve  supplj.  All  spasm  in  the  muscle  thus  paraljied  if 
necessarily  abolished.  Campbell  de  Morgan  first  cured  apatieot  (ii 
1862)  by  this  procedure,  and  it  has  since  been  employed  with  snocea 
in  many  cases.  When  other  muscles  have  also  been  involfed,  in 
slighter  degree,  the  arrest  of  the  spasm  in  the  muscles  first  ud 
most  affected  has  frequently  been  followed  by  a  remarkable  diminutioii 
in  the  contractions  in  the  other  muscles,  which  have  subsided  to  t 
merely  trifling  degree,  and  sometimes  have  gradually  ceased.  When 
other  muscles,  as  the  splenius,  complexus,  Ac,  have  been  the  seat  of 
severe  spasm,  this  has  commonly  persisted  after  the  operation  on 
the  spinal  accessory  nerve ;  but  it  has  been  shown  by  Keen  and  Nobis 
Smith  that  this  spasm  may  also  be  reduced  to  a  slight  degree,  or  i^ 
moved,  by  the  subsequent  division  of  the  posterior  branches  of  two  or 
three  of  the  cervical  nerves  supplying  the  muscles  involved.  Neniso* 
tomy  is  certainly  the  most  successful  method  yet  employed  in  tin 
treatment  of  torticollis.  The  paralysing  effect  of  the  division  of  tin 
branches  of  the  spinal  nerves  is  unimportant;  the  palsy  of  the  sterso- 
mastoid  interferes  with  the  movement  of  the  head  in  some  decree, 
but  very  little  with  its  position ;  that  of  the  trapezius  lesseof  tlie 
power  of  the  arm,  but  this  is  a  far  slighter  inconvenience  to  thepstieit 
than  the  spasm  which  it  replaces.  The  remarkable  subsidence  d 
moderate  spasm  in  other  muscles  than  those  chiefly  affected,  maf 
perhaps  be  due  to  the  fact  that  the  operation  necessarily  arrests  tha 
transmission,  not  only  of  the  motor  impulses  to  the  muscle,  bat  alio  of 
the  afferent  impulses  from  the  muscle  to  the  centre.  These,  generftted 
by  the  muscular  contractions,  must  be  intense  and  constant^  and  mij 
be  concerned  in  the  extension  of  the  central  over-acti<Hi.* 
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Tetanus  is  a  disease  ot  the  nervous  system,  ohaiaoterised  hj  peni^ 

tent  tonic  spasm,  with  violent  brief  exacerbations.    The  spasm  slnoit 

always  commences  in  the  muscles  of  the  neck  and  jaw,  caong 

closure  of  the  jaws  (trismus,  lockjawf),  and  involves  the  musdei^ 

the  trunk  more  than  those  of  the  limbs.    It  is  always  aeuts  in  osiel^ 

and,  of  those  who  are  attacked,  a  veiy  large  proportion  die.  lb 

disease  is  usually  the  result  of  a  wound   (traumoHc  ietamu),  ^ 

*  Among  the  cases  of  succesfful  neurectomy  described  and  diicniied  sis  thov*' 
De  Morgan,   <Med.-Chir.   Rev./   1866,  and    'LanceV  Aug.,  1867;    inrnwAM 

*  Lancet/  1879;  Sands,  Tillanz,  and  Hansen;  cases  quoted  by  Bowlbj,  'l^mtB 
and  Diseases  of  Nerves ; '  Ballance,  •  St.  Thomas's  Hoqp.  B«p^'  188i;  Kmb,  'AfsA 
of  Sufgery,'  Jan.,  1891 ;  Noble  Smith,  <  Brit.  Msd.  Joomal/  1891.  and  a  pasfM 

•  Spasmodic  Wrj-neck,'  in  which  are  quoted  ths  dstaib  of  all  the  puUafkid«i» 

t  Properlif  "  looked  Jaw." 
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■ometimes  occurs  without  exierual  injurj,  especially  after  exposure  to 
cold  (idiopaihie  or  rheumatic  tetantu).  It  occurs  also  in  newlj-born 
children  (tetanus  neonatorum,  trUmue  naseentium),  and,  rarelj,  after 
childbirth  or  abortion  (puerperal  tetanue). 

ETioifOOT. — Traumatic  tetanus  is  far  more  common  in  males  than  in 
females,  the  proportion  being  nearly  as  6  to  1.*  The  idiopathic  form  also 
occurs  in  males  more  frequently  than  in  females,  although  the  dispro- 
portion is  not  quite  so  great  as  in  the  traumatic  form.  Of  46  idiopathic 
cases  87  were  males  and  9  females,  a  proportion  of  4  to  1.  Doubt- 
less the  chief  cause  of  the  different  liability  of  the  sexes  is  the  greater 
exposure  to  the  immediate  causes^  involved  in  the  occupations  of  men. 

Tetanus  occurs  at  every  period  of  life.  The  distribution  of  160 
traumatic  cases  and  of  46  idiopathic  cases  is  shown  in  the  tables 
below.  During  the  first  five  years  of  life  (the  first  mouth  ex- 
cepted) there  is  almost  complete  immunity,  the  cases  under  ten  oo- 
curriug  after  five.  The  second  decade  of  life  yields  the  largest  propor- 
tioD,  rather  more  than  a  quarter ;  the  third  and  fourth  decades,  each 
rather  less  than  a  quarter,  so  that,  in  the  thirty  years  of  life  from  ten 
to  forty,  about  three  quarters  of  the  total  number  of  cases  occur.  The 
disease  continues,  with  decreasing  frequency,  np  to  old  age,  and  has 

TsAUXATZO  1-9       10-19      80-29      SO-89      40-40      60-69      60  <|- 
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been  met  with  a*  late  as  eighty-nine  (Tandell).  The  few  cases  in 
childhood  (five  to  ten  years)  occur  in  each  sex  with  almost  equal  fre- 
quency ;  from  ten  to  forty  the  proportion  between  the  sexes  is  near  the 
aTorage  (1  to  6)  ;  between  forty  and  fifty,  women  suffer  still  less  fro* 
qoently,  and  scarcely  ever  after  fifty. 

Dark-skinned  races  hare  been  obserred  to  suffer  from  all  forms  of 
tetanus  more  frequently  than  Europeans  when  both  are  exposed  to 
the  same  infiuences.    In  hot  countries,  6.  g.  India  and  the  West 

*  Tho  pttbliihed  sorios  of  esses  at  Qlstgow  (Lawria,  'Glasgow  Med.  Jomrnal,' 
1868,  ToL  i,  p.  889),  and  at  Qaj's  HospiUl  (Poland,  'Qn/s  Uosp.  Bap./  1867;  F. 
Tajlor,  *  Ony's  Hosp.  Bep.,'  1878),  idiopathie  oases  ezeladed,  oomprise  160^  of  wUch 
188  wars  in  nales  and  22  in  females.  Contaciitiva  series  of  cases  soeh  aa  Umm  giva 
»ora  aocorate  statistics  than  oollaeUons  of  cases  which  have  bean  pnblisbad  sepa- 
fatcljf  (often  on  account  of  lome  special  featore),  and  also  than  tha  mors  naaisiya  hal 
widifferentiatad  statistics  of  tha  ganaral  mortality. 
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Indies,  tetanus  is  far  more  common  tban  in  temperate  regioni,  nd 
it  is  especially  prevalent  at  certain  periods  and  in  certain  plaeei.  In 
temperate  climates^  however,  its  incidence  does  not  appear  to  be 
influenced  by  weather  or  by  season. 

It  is  doubtful  whether  previous  health  exerts  an  influence  on  tbe 
occurrence  of  the  disease.  The  robust  suffer  as  well  as  the  weaklj. 
It  has  been  thought  that  depressing  emotions  predispose  to  it»  and 
especially  a  fear  of  the  disease,  but  it  is  doubtful  whether  thii  ii 
really  proved  by  ascertained  facts.* 

Th3  immediate  cause  of  tetanus  is  a  specific  bacillus,  which,  m  the 
usual  traumatic  form,  is  inoculated  at  the  wound.  The  symptomi 
depend,  however,  not  directly  on  the  organism,  but  on  a  toxic  mateiiil 
produced  by  it,  which  seems  to  have  an  action  on  the  central  nerroQi 
system  analogous  to  that  of  strychnine.  The  evidence  of  this  causation 
is  conclusive ;  it  has  been  ascertained  by  the  researches  of  numeroofl 
investigators  during  the  last  six  years,  and  will  be  described  in  tlie 
section  on  Pathology.  The  bacillus  exists  chiefly  in  earth-monld, 
especially  where  any  putrefaction  is  going  on,  as  in  manured  soil ;  bot 
it  is  widely  spread,  and  its  spores  are  probably  carried  also  by  the 
air.  The  discovery  explains  many  facts  of  causation  that  were  before 
mysterious,  as,  for  instance,  the  prevalence  in  certain  localities ;  wbik 
tbe  fact  that  the  bacillus  thrives  best  at  a  comparatively  high  tem- 
perature explains  the  frequency  of  the  disease  in  hot  countries.  But 
the  precise  relation  of  other  causal  conditions  to  the  action  of  tlie 
organism  has  still  to  be  cleared  up.  The  discovery  reduces  to  a  sob- 
ordinate  position  the  influences  which  were  formerly  regarded  as  the 
chief  causes  of  the  disease;  they  must  not,  however,  be  ignored, 
although  they  need  fresh  study  in  the  light  of  the  new  facts.  For 
instance,  the  different  susceptibility  of  the  dark  and  light-skinned 
races  indicates  a  difference  in  the  liability  of  the  individuals,  analo- 
gous to  that  which,  as  we  shall  see,  exists  among  different  animals* 
and  it  suggests  that  variations  in  susceptibility  may  exist  in  tbe 
same  individual,  at  different  times,  as  the  result  of  influences  wbiA 
formerly  were  alone  discerned. 

In  traumatic  tetanus  the  wound  involves  an  actual  breach  of  tiie 
surface ;  it  may  be  in  any  position,  of  any  character,  and  of  aaj 
degree  of  severity.  Cases  have  been  recorded  in  which  tetanus  bas 
followed  the  most  trifling  injuries  (the  stings  of  bees  and  wasps,  tbe 
prick  of  a  thorn,  the  removalf  of  a  foreign  body  from  the  eye),  enrj 
kind  of  incised,  punctured,  contused,  and  lacerated  wounds,  componnd 
fractures,  and  almost  every  form  of  surgical  operation*  fnm  tbe 
extraction  of  a  tooth  to  ovariotomy.    But  it  is  far  more  common  after 


*  A  curiuos  cage  (described  in  the  last  edition),  in  which  dread  of  the 
apparently  excited  the  malady,  has  been  deprived  of  its  sig^fleaoM  by  tbs  IM*^ 
discoveries,  since  tbe  injury  was  a  lacerated  woand  of  th«  handU  pndMsi  ty  tH 
eootact  with  the  road  in  a  fall  from  a  horse. 

t  Probably  rather  its  presence  there. 
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punctaTed,  contased,  and  lacerated  wounds  than  after  incised  wounds. 
Hence  it  is  oomparativelj  rare  after  sargical  operations.  Injuries  of 
nenres  hare  been  supposed  to  be  especially  concerned  in  its  produo- 
tion,  and  those  of  small  nerres  rather  than  those  of  large  nerye- 
tmnks.  It  also  follows  extensive  bums,  and  also  severe  frostbites. 
The  order  of  frequency*  with  which  the  several  parts  have  been  the 
seat  of  the  wound  that  caused  tetanus  is  (1)  hand,  (2)  leg,  (8)  foot, 
(4)  head  and  neck,  (5)  arm,  (6)  trunk.  The  wound  has  sometimes 
been  in  an  unhealthy,  irritated  condition;  more  frequently  it  has 
been  in  a  perfectly  healthy  state,  and  sometimes  cicatrisation  has  been 
advanced,  or  even  complete.  Since  attention  has  been  given  to  the 
point,  it  has  been  observed  that  in  a  considerable  proportion  of  the 
oases  the  injury  involved  contamination  of  the  wound  with  soil,  as  in 
falls  on  the  ground,  a  puncture  by  a  broken  stick  or  stake  which 
had  been  in  the  earth,  or  by  a  splinter  from  a  dirty  floor.  Such  a 
splinter  from  the  floor  of  a  skittle  alley,  penetrating  beneath  the  nail, 
produced  it ;  one  fatal  case  was  due  to  a  compound  fracture  of  both 
femora,  from  a  fall  in  which  the  ends  of  the  bones  were  covered  with 
earth ;  gardeners  have  suffered  from  punctures  by  sticks.  In  most 
of  these  cases  tbe  tetanus  bacilli  were  found  in  tbe  source  of  the 
contaminating  material ;  their  presence  explains  the  influence  of  these 
10 juries.  They  have  been  found  in  spiders'  webs,  and  tetanus  has 
followed  the  application  of  such  webs  as  a  styptic  (a  popular  custom 
in  some  places),  and  also  the  application  of  earth  to  a  wound.  Spon« 
taneous  disease — ulcers,  for  instance — may  also  occasion  tetanus, 
although  far  less  frequently  tban  wounds.  In  sucli  cases,  and  also  in 
bums,  the  organisms  must  reach  the  local  lesion  either  by  contami- 
nated applications  (possible  in  the  case  of  ulcers,  but  unlikely  in  that 
of  boms),  or  else  through  the  air.  In  rare  instinoes  the  disease  is 
said  to  have  followed  injuries  which  involved  no  breach  of  surface,  as 
flogging,  and  falls  on  the  back  of  the  head  and  spine.  Such  cases 
ought  perhaps  to  be  provisionally  classed  with  the  idiopathic  form,  in 
respect  to  tbe  mystery  of  their  direct  causation. 

The  interval  between  the  infliction  of  the  wound  and  the  appearance 
of  the  first  symptoms  of  tetanus  is  usually  from  five  to  fourteen  days 
(in  two  thirds  of  the  cases) » but  the  malady  may  set  in  earlier  or  later. 
Many  cases  have  been  recorded  which  commenced  within  forty-eight 
boars  of  the  injury,  a  few  within  twelve  hours,  and  one  or  two  in 
which  tetanus  came  on  almost  immediately.  In  Robinson's  often- 
quoted  case,  a  negro,  wbo  cut  his  hand  with  a  piece  of  porcelain,  was 
dead  in  fifteen  minuites.    On  the  other  hand,  tetanus  occasionally 

*  ▲eeoidiog  to  895  eases  tabaUted  by  Thambayn  ('Scbmidt't  Jabrbucher,' 
ToL  csii,  1861).  Thb  does  not  ibow  ita  abtolute  frequency  in  wounds  of  eacb  part; 
fior  ths  deCcrmination  of  tbis  no  adequate  stiti»tic«  at  present  exist.  It  is  said  bj 
acHM  la  be  very  seldom  caused  by  wounds  of  tbe  bead  and  neck.  Of  S05  cases  of 
trtBBOS  tabulated  in  tbe  records  of  tbe  American  civil  war,  only  21  wore  due  to 
b||arics  of  those  parts.  Nevertheless  one  peculiar  form  of  tetainiH  (cepbalic  tetanus) 
to  be  proiiaced  chiefly  by  injur}-  in  the  rei;ioii  of  tbe  tifth  nerve  (mw  p.  CSS). 
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commences  during  the  third  or  fourth  week  after  the  injurj;  loareelj 
ever  later  than  a  mouth. 

Idiopathic  tetanus  usually  followB  exposure  to  cold,  especiaDj  to 
wet  cold  when  the  body  is  perspiring.  In  many  cases  the  exponire 
has  been  repeated  and  prolonged.  When  due  to  a  single  ezpo8are,io 
that  the  interval  could  be  ascertained,  it  has  rarely  exceeded  two  daji, 
and  bas  frequently  been  only  a  few  hours.  In  many  cases  classed  ii 
traumatic  tetanus  there  has  been  an  exposure  to  cold  after  the  receipt 
of  the  wound.  This  has  been  thought  to  be  the  chief  cause  of  the 
frequency  of  tetanus  in  soldiers  wounded  in  battle.  The  influenoe  of 
cold  has  also  been  thought  to  aid  the  occurrence  of  puerperal  and 
neonatal  tetanus.  But  the  relation  of  the  apparent  influence  of  ooM 
to  the  infeetive  agent  has  still  to  be  explained.  The  exposure  to  cold 
may  sometimes  have  been  merely  coincident  with  that  to  opportanitiei 
of  infection,  as,  for  instance,  in  soldiers  on  the  march.  Some  infln- 
ences  may  predispose  the  nervous  system  to  suffer  from  a  minute  doie 
of  the  poison.  The  relation  of  the  organisms  to  idiopathic  tetanv 
has  also  not  yet  been  ascertained.  It  has,  indeed,  been  maintained  tint 
all  the  supposed  idiopathic  cases  are  the  result  of  some  onnotked 
trifling  surface  injury  (Yerneuil).  At  present  this  can  scaroely  be 
admitted,  but  the  possibility  of  such  causation  may  be  remembered 
in  connection  with  the  rare  cases  in  which  no  morbid  influenoe  can  be 
traced,  and  with  those  that  have  been  observed  io  follow  some 
apparently  inadequate  cause,  alcoholic  intoxication,  insolation,  sod 
violent  emotion,  and  perhaps  also  the  inflammation  of  some  eeroos 
membrane,  excited  usually  by  cold.  Intestinal  worms  have  probsbij 
been  merelv  coincident. 

Puerperal  tetanus  is  frequent  in  hot  countries,  and  is  perhaps  tbe 
most  terrible  form  of  the  disease.  It  is  said  that  in  Bombay,  in  tluee 
years,  232  women  died  from  this  cause.  Fortunately  it  is  veiy  nre 
except  in  the  tropics.  Of  fifty  cases  in  temperate  countrieil*  it 
occuired  in  eighteen  after  abortion ;  in  thirty-two  after  labour  si  or 
near  the  full  time.  The  cases  were  spread  over  the  childbesraig 
period  of  life,  the  youngest  patient  being  twenty-two,  the  olden 
forty  eight.  Those  after  abortion  occurred  from  the  second  to  Ai 
fourth  month  of  pregnancy.  In  most  of  the  cases  there  was  eersM 
hsemorrhage,  and  in  seven  it  is  expressly  stated  that  the  vagina  wm 
plugged,  a  procedure  that  has  been  thought  to  influenoe  the  oe6l^ 
rence  of  the  disease.  The  interval  between  the  abortion  and  the  M 
symptoms  varied  from  five  to  thirteen  days,  and  in  two  thirds  of  the 
cases  it  was  from  five  to  ten  days ;  in  no  case  was  it  less  than  fiia 
In  two,  instruments  had  been  used  to  procure  abortion,  and  notritii 
had  resulted.  In  only  one  of  these  cases  was  the  tetanus  preceded  bf 
exposure  to  cold,  on  the  tenth  day ;  the  first  symptoms  ooosned 
on  the  eleventh. 

•  Indndlng  aixteen  of  those  collected  by  filmpeon  ('Edin.  Kod.  JoBia,'ttH^ 
In  several  cases  it  has  followed  the  Cesarean  saotion*  but  theaa  are  aot  iacbii^ 
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Of  the  caies  after  labour,  the  partioalars  of  the  labour  are  recorded 
in  twentj-six,  and  in  only  three  was  there  no  abnormal  condition 
during  or  after  parturition.  The  moat  frequent  accident  waa  adhesion 
of  the  placenta,  which  existed  in  nearly  half  the  cases  (twelve). 
Metritis  occurred  alone  in  two,  and  in  association  with  pharyngeal 
diphtheria  in  one.  In  only  one  case  was  the  forceps  used ;  in  one 
there  was  placenta  provia,  and  turning  was  necessary.  In  four  cases 
the  disease  followed  a  subsequent  exposure  to  cold;  and  in  one  it 
succeeded  a  secondary  hflBmorrhage,  two  weeks  after  delirery,  for 
which  the  vagina  was  plugged.  The  interval  before  the  appearance 
ef  the  symptoms  (noted  in  twenty«seven  cases)  varied  more  than  in 
the  cases  after  abortion,  but  in  nearly  half  (twelve  cases)  it  was  from 
ive  to  seven  days  (inclusive).  In  one  third  (nine  cases)  it  came  on 
during  the  second  week. 

In  three  eases,  which  occurred  after  fourteen  days,  a  secondary 
influence  could  be  traced  (diphtheria  and  metritis,  cold,  secondary 
bsmorrhage).  On  the  other  hand,  the  interval  was  once  only  three 
days,  and  once  four  days,  and  in  one  exceptional  case  (without  albu- 
mimiuria)  symptoms  of  tetanus  came  on  during  labour,  ceased  tor 
three  hours  after  delivery,  then  recurred  with  such  severity  as  to 
cause  death  in  an  hour.*  In  spite  of  the  apparent  influence  of  ex- 
ternal causes,  it  is  the  ger^eral  opinion  that  the  disease  is  related  to 
the  presence  of  decomposing  substances  in  the  uterus,  to  whii:h,  in 
some  way,  the  tetanus  bacilli  gain  acoess,  or  in  which  some  toxic 
Material  is  formed,  which  has  an  action  on  the  nervous  system  similar 
to  that  produced  by  the  organism.  The  inhalation  of  the  spores  of 
tlie  bacillus,  and  their  passage  to  the  decomposing  substance  of  the 
Uood,  is  possible. 

Tetanus  neanaiorvm  is  fortunately  a  rare  disease  in  this  country, 
but,  like  other  forms,  it  is  excee<lingly  common  in  certain  tropi<»l 
eoontriee,  especially  among  the  coloured  races.  In  Demerara,  at  one 
period,  one  half  of  the  negro  children  died  from  this  cause.  But  it  is 
endemic  also  in  some  localities  far  removed  from  the  tropics,  as  in 
the  notorious  instance  of  Heiniaey,  an  island  near  Iceland,  where  the 
population  at  one  time  was  kept  up  only  by  immigration,  almost  all 
the  children  dying  from  this  cause.  This  fact  is  rendered  intelligible 
1>y  the  discovery  that  the  specific  bacillus,  infecting  the  umbilical 
wound,  is  the  cause  of  this  form  also.  Its  presence  is  doubtless 
iavoured  by  insanitary  conditions,  since  the  employment  of  well- 
arranged  lying  in  hospitals  has  caused  the  affection,  formerly  pre- 
Tmlent,  to  disappear.f    It  usually  begins   between   the  third  and 

renth  day,  occasionally  not  till  the  second  week,  very  rarely  later.J 

•  Cortit  Smith,  •  Philadelphia  Med.  lUporU/  1873. 

t  Of  thrM  aaceaiiiTt  children  of  the  nme  mother,  the  fint  two,  horn  in  one 
%  died  of  tetanus ;  the  third,  bom  in  a  different  house,  did  not  suffer  ^SAlimani^ 
•Wort.  Gor.-bl.,*  1886).  This  fact  agrees  perfectly  with  the  causation  of  the  diseses 
IfWdlli.    (See  PlUhology.) 

X  Tetaaold  spasms,  commencing  witiiin  twenty  tour  hours  of  birth,  are  probab^ 
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The  liability  to  tetanuB  of  newly-boin  children  seemi  to  be  muA- 
fluenced  bj  sex ;  boys  suffer  onlj  a  little  more  frequentlj  than  girb.* 
The  umbilical  wound  is  frequentlj  inflamed;  sometimes  arteritk 
extends  from  it  along  the  cordyf  but  it  majbe  healthy  in  appesnoca. 
In  hot  climates  (e.  g.  India,  according  to  Wallaoe)  tetanus  often  rwilti 
from  circumcision^  and  hence  is  far  more  common,  during  the  Beoood 
and  third  week  of  life,  among  Jews  and  Mohammedans  than  among 
Christians.^  Occasionally  (as  in  other  traumatic  cases)  an  expoion 
to  cold  precedes  the  onset. 

Symptoms.— The  symptoms  of  tetanus  present  little  yariation  is 
the  majoritj  of  cases.  Barely,  vague  pains  in  the  head,  the  epigaa- 
trium,  or,  in  traumatic  cases,  at  the  seat  of  the  wound,  have  preceded 
the  ouset.  The  first  symptom  is  usually  some  sense  of  stiffness  on 
movement  of  the  neck  or  jaw,  sometimes  difficulty  in  swallowing,  or 
stiffness  in  the  tongue.  The  patient  thinks  that  he  has  got  a  itiff 
neck  from  sitting  in  a  draught,  and  if,  as  is  often  the  case,  the  sjm- 
ptoms  have  actually  followed  an  exposure  to  cold,  the  patient's  im- 
pression may  be  shared  by  his  medical  attendant.  But  in  the  oonne 
of  a  few  hours,  or  at  most  of  a  day  or  two,  the  difficulty  in  separatiiig 
the  jaws  becomes  greater,  and  is  clearly  due  to  increasing  rigidity  of 
the  masseters.  With  this  there  is  also  more  stiffness  in  the  Deck,tnd 
the  head  is  slightly  bent  backwards  from  the  preponderance  of  the 
spasm  in  the  extensor  muscles.  As  the  rigidity  in  the  neck  increases 
it  passes  down  the  spinal  muscles,  until  the  vertebral  column  becomes 
over-extended  in  what  is  called  **  opisthotonos."  The  legs  may  alio 
become  extended  and  rigid,  but  the  arms  are  little  affected.  Some- 
times opisthotonos  comes  on  at  the  same  time  as  the  rigidity  in  the 
muscles  of  the  jaw. 

due  to  meningeal  hemorrhage  (lee  p.  418).  Marion  Sims  maintained  that  ttten* 
may  be  produced  by  displacement  forvrards  of  the  occipital  bone,  irritatiBg  tbi 
medulla,  lliis  displacement,  he  said,  is  physiological  during  birth,  and  is  maintvud 
afterwards,  in  these  ctises,  by  the  child  lying  on  its  back,  with  the  head  nftiiif  oa 
the  arm  of  the  nurse ;  the  symptoms  may  be  remoTed  by  keeping  it  on  its  ndc^  ixil 
one,  then  the  other,  for  a  few  hours  ('  American  Journal  of  Medical  Sdenee^'  AprilL 
1846;  July  and  October,  1848).  Endence  in  fa?oar  of  thia  opinion  hai  hm 
brought  forward  by  Wilhite  (ibid.,  1875,  p.  875),  and  by  Hartigan  Q.UL,  Jo, 
1884) ;  but  these  authors  are  manifestly  in  error  in  beliering  all  caaes  of  tstesM 
neonatorum  to  be  thus  produced  and  thus  remediable.  Indeed,  fhe  corrset  stat» 
ment  of  the  facts,  if  their  view  is  correct,  is  not  that  tetanna  ia  thus  piodnoed,  baft 
that  tetanua  neonatorum  ia  less  common  than  is  auppoaed,  and  ia  aimnlated  by  tbi 
effects  of  compression  of  the  brnin. 

*  In  Ireland,  of  371  deaths  from  tetanus  under  five  yeara  between  1841  and  Itfl* 
219  were  of  boys  and  152  of  girls.  It  is  probable  that  all  these  cases  were  of  tttaa* 
ueonatorum,  since,  aa  already  stated,  the  disease  is  otherwise  practically  imkDOVi 
under  five  years. 

t  Two  cases,  due  apparently  to  umbilical  uloeratioa,  one  in  a  child  thrse  vcsb 
old,  arc  described  by  Gotllee  and  Williams,  *  Med.  Times  and  Qas.,'  Dec.  27tb,  Itt^ 

X  WaUace,  *  Lancet,'  1882,  Aug.  12th. 
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Ai  ihe  rigiditj  inoreaies  it  inTolres  the  fadal  hiiibcIm.  Apparently 
all  the  facial  musclee  are  affected,  but  those  which  are  strongest  orer* 
come  the  others,  and  impress  on  the  countenance  the  effects  of  their 
contraction.  Thus  the  eyebrows  are  raised  bj  the  f rontales,  while  the 
ocular  fissure  is  narrowed  by  the  orbicularis.  The  angles  of  the  mouth 
are  drawn  outwards  and  a  little  downwards,  and  tbe  upper  lip  it 
pressed  against  the  teeth,  in  what  has  been  termed  the  "  lisus  sar- 
donicus.*** 

The  tonic  spasm  or  rigidity  oocasioni  at  flrst  little  discomfort 
beyond  a  feeling  of  stiffness,  but  as  it  increases  a  pain  is  felt  in  the 
rigid  muscles.  Soon,  however,  it  occurs  in  paroxysms,  at  first  slight, 
but  gradually  increasing  in  severity,  and  causing  distressing  cramp- 
like pain.  The  paroxysms  are  usually  brief,  lasting  from  five  to  fifteen 
seconds,  and  the  spasm  is  greatest  in  those  muscles  which  are  the  seat 
of  tbe  persistent  rigidity.  Thus  the  posture  produced  by  the  latter 
is  increased  during  the  attacks.  The  head  is  drawn  back,  the  spine 
is  arched,  the  legs  rigid,  and  the  feet  extended,  so  that  tbe  patient,  in 
a  severe  parozjsm,  may  rest  on  the  head  and  heels.  The  peculiar 
expression  of  the  face  is  exaggerated  during  the  attacks ;  the  jaw  is 
firmly  closed,  and  sometimes  tbe  tongue  is  bitten  from  being  caught 
between  the  teeth  when  the  paroxysm  comes  on.  Other  muscles, 
however,  are  involved,  although  in  less  degree.  The  thorax  may  be 
fixed  and  the  glottis  closed,  while  the  face  becomes  livid,  in  conse- 
quence  of  the  interference  with  respiration.  The  abdominal  muscles 
are  also  contracted  and  hard  like  boards,  while  the  arms,  though  free 
from  rigidity  at  tbe  elbow  and  hand,  may  be  fixed  to  the  thorax.  In 
addition  to  the  cramp-like  pain  in  the  muscles,  severe  and  very  dis- 
tressing pain  is  frequently  felt  in  the  epigastric  region,  darting 
through  to  the  back.  It  may  be  an  early  symptom,  and  is  supposed 
to  be  due  to  spasm  in  the  diaphragm.  From  the  riolence  of  the 
muscular  action  the  surface  is  covered  with  sweat,  and  during  the 
paroxysms  perspiration  may  pour  in  streams  from  the  body. 

Among  the  variations  in  the  symptoms  it  may  be  noted  that  in  rai^ 
eases  the  spasm  commences  in  the  limb  injured,  or  movement  of 
the  limb  may  excite  a  paroxysm  in  which  the  spasm  commences  there 
and  spreads  gradually.  Occasionally  the  stiffness  in  the  throat  pre« 
cedes  that  in  the  jaw,  and  may  be  described  as  "  sore  throat."  It  has 
been  known  to  continue  for  a  week  before  the  rigidity  of  the  masse* 
ters  was  sufficient  to  prevent  inspection  of  the  throat.  XTsually  the 
spasm  is  equal  in  the  two  masseters,  but  in  one  recorded  case  it 
commenced  on  the  side  that  had  been  exposed  to  a  draught  (Harris 
and  Doran).  The  spasm  is  always  more  extensive  than  the  posture 
suggests ;  the  muscles  which  are  moHt  powerful  determine  the  attitude, 
but  their  weaker  opponents  also  contract,  perhaps  equally.  Thus  the 
muscles  that  depress  the  jaw  become  rigid,  as  well  as  those  that  raise 
it.    The  jaw  is  sometimes  fixed  by  both  sets  of  muscles  without  being 

*  From  a  pUnt  Sardonta,  to  called  becauM  it  grows  in  Sardinia. 
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quite  closed,  and  in  ob«  ease  the  jaw  remained  widely  open  diiritg  a 
paroxysm. 

Opistbotonio  spasm  is  the  rale,  to  which  the  exceptions  wn  fet. 
Barely  the  trunk  is  bent  forwards,  from  predominant  cramp  in  ike 
abdominal  muscles  and  other  flexors  of  the  spine—-"  emprosthotonoi." 
Still  more  rarely  there  is  slight  lateral  flexion,  ''  pleurothotoooc,'*  ir 
the  trunk  and  neck  are  rigid  in  a  straight  line,  ^  orthotonos."  TkeM 
irregular  forms  seem  to  be  rather  more  frequent  in  cases  of  idiefitbii 
tetanus  than  in  the  traumatic  form.  In  a  case  recorded  by  Tretei 
considerable  pain  in  the  abdomen  accompanied  the  emprosthotoooi^ 
and  shifted  to  one  side  as  the  spasm  became  pleurothotonio. 

The  tonic  spasm,  although  constant,  usually  raries  in  degrM,  ni 
is  occasionally,  usually  in  slight  cases,  intermittent.  Sarely  there  tn 
no  paroxysmal  exacerbations.  The  paroxysms  are  sometimes  brirf 
and  frequent,  so  as  to  resemble  a  slow  clonic  spasm.  The  tooie  hii 
been  known  to  commence  by  clonic  spasm. 

When  the  muscles  of  respiration  share  the  tonic  spasm,  the  VMp 
ratory  movements  are  limited  in  range,  and  the  breathing  is  short  uA 
hurried.  During  severe  paroxysms  it  is  arrested,  and  death  ftm 
asphyxia  sometimes  results.  It  is  said  that  the  spasm  is  laspiifttoiy 
in  some  cases,  in  others  expiratory.  The  former  is  probably  tlie  mm 
frequent.* 

During  sleep,  whether  spontaneous  or  induced  by  eUorofom,  tin 
spasm  usually  ceases,  but  it  returns  in  undiminished  force  when  tki 
patient  awakes.  It  has  been  thought,  indeed,  that  after  prolosgei 
sleep  from  chloroform  the  violence  of  the  spasms  is  increased  in  pfo- 
portion  to  the  length  of  time  they  have  been  kept  in  abeyaBce.  Om* 
sciousness  is  unaffected,  eren  to  the  last. 

The  pulse  is  increased  in  frequency,  especially  during  the  pw* 
oxysms,  and  is  often  very  small.  There  is  some  reason  to  lielievethit 
the  small  size  of  the  pulse  is  due  to  general  vaso-motor  spasm.  Tbi 
temperature  varies  much  in  different  cases.  It  is  often  nomal  or 
nearly  so,  during  the  whole  course  of  the  disease,  although  in  tol 
cases  there  is  usually  a  moderate  rise  (2^  or  8^  towards  the  end.  Ii 
other  cases  there  is  a  continuous  elevation  of  8^  to  5^,  without  eremiif 
remission,  although  frequent  measurements  may  show  a  slight  riMii 
each  paroxysm,  and  a  slight  fall  at  each  interval,  so  that  the  ehait 
presents  a  serrated  tracing  (H.  0.  Wood).  In  other  cases  mffiti 
variations  occur,  without  corresponding  variations  in  the  wp^ptoai^ 
Lastly,  ill  some  instances  the  temperature  rises  towards  the  end  U 
an  extreme  degree,  108°  or  110°,  and,  as  Wunderlioh  first  showed,  tki 

•  Acoording  to  Ricbet  (<  Soci^t^  de  Biologie,'  March  4th,  1876),  in  IIm  iiii|M«T 
•pa.<m  the  glottis  it  open,  in  the  expiratory  apaim  it  it  closed,  and  the  latfetr  AtiSk 
more  interference  with  circulation,  and  more  danger  of  death  from  atphyxiii  tbs 
the  former.  But  in  the  cate  recorded  by  Uanit  and  Doran  ('  Ftth.  Trtoi«'  ivl 
xxxi)  there  were  tevere  paroxysms  of  intpiratory  spa«m,  and  the  padsil  ^ 
asphyxiated  at  the  end  of  the  second  day. 
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ebratioA  maj  oontmue  for  a  few  hours  after  death,  and  eren  reach 
114P.  Some  of  the  increase  in  body-heat  may  be  due  to  the  increased 
moiciilar  work,  but  this  cannot  be  regarded  as  the  chief  source  of  the 
pyrexia.  Yemeuil  has  pointed  out  that  the  cases  in  which  the  mus- 
ealar  spasm  is  greatest  are  rarelj  those  in  which  the  temperature  is 
highest.  Most  of  the  ferer  is  apparently  of  nerrous  origin.  The 
hyperpyrexia  is  comparable  to  that  met  with  in  some  cases  of  disease 
of  the  pons  Yarolii  and  upper  part  of  the  spinal  cord,  and  may  be 
associated  with  the  fact  that  the  earliest  symptoms  of  tetanus  proceed 
ftrom  this  region. 

The  urine  is  usually  seanty  and  high-coloured,  perhaps  partly  in 
eoBsequence  of  the  loss  ot  water  by  the  skin.  The  amount  of  nitro- 
genoDs  matter  excreted  (urea,  kreatinin,  Ac.)  is  not  increased,  cTcn  in 
pyrexial  cases — a  striking  difference  from  most  febrile  diseases 
(Senator).  Micturition  may  be  interfered  with  by  the  spasm ;  some- 
times there  may  be  actual  retentioB.  l%e  bowels  also  are  usually 
eonfined,  in  some  cases  in  rery  obstinate  degree. 

TaBiBnBS. — In  their  developed  symptoms,  ca^^es  of  tetanus  present 
little  Tariety,  but  the  early  aspect  of  the  case  differs  according  to  the 
seat  of  the  spasm.  There  is,  however,  one  form  that  presents  con- 
siderable variation  from  the  ordinary  type,  on  acconnt  of  the  dis- 
tribution and  character  of  the  symptoms,  and  also  on  account  of  its 
eause;  it  has  been  termed  by  Rose  "  cephalic  tetanus  "  (Kopf tetanus). 
It  results  from  wounds  on  the  bead,  chiefly  in  the  region  of  the  fifth 
nerve,  and  especially  on  the  face.  In  many  cases  the  wound  has  been 
d«e  to  a  fall  on  the  ground,  or  has  been  inflicted  by  an  object 
recently  in  contact  with  the  earth.*  The  chief  peculiarity  is  Uiat 
initial  trismus  is  associated  with  paralysis  of  the  face  on  the  same 
side  as  the  injury,  and  often  with  some  tonic  spasm  on  the  other  side. 
la  many  eases  there  is  also  a  peculiar  pharyngeal  spasm  on 
swallowing,  often  accompanied  by  respiratory  spasm,  or  by  a  violent 
general  tetanic  paroxysm.  This  symptom  resembles  the  spasm  that 
oeeurs  in  hydrophobia,  and  hence  the  variety  has  also  been  tf^rraed 
**  tetanus  by drophobicus."  In  severe  paroxysms  there  may  be  turgidity 
of  the  veins  of  the  head  and  neck,  prominence  of  the  eyeballs, 
and  loss  of  consciousness.  Such  attacks,  at  first  produced  only  by 
the  attempt  to  swallow,  may  afterwards  become  spontaneous.  The 
ffteial  palsy  usually  involves  all  parts,  as  in  disease  of  the  facial 
^  but  its  mechanism  is  unknown.  It  may  be  preceded  by  a  slight 
of  *'  numbness  "  or  tingling  in  some  parts  of  the  face,  sometimes 
ea  ooth  sides.    There  is  no  degenerative  reaction  during  life,t  and  no 

•  A  few  inttancct  HsTe  been  reconletl  in  this  ooantrj,  as  by  C.  J.  Bond  ('  Brit. 
V«d.  Joom.,*  Not.  10th,  1883),  NankiTell  ('Lancet,'  July  14tb.  1883),  and  Kobcrti 
and  Williamson  ('Lancet,'  1891). 

t  Bambafdt,  Remak.  Incraasad  irritability  of  nerve  and  mas^le,  to  both  oorrenta 
and  to  macbanieal  sUmaUtion,  waa  found  by  Nerlicb,  but  a  lowered  irritability  in 
iW  aarra  by  Yoo  Spa^jei 


684  TETANUS. 

disease  of  the  nerre  has  been  found  after  death ;  hence  the  panljib 
is  presumed  to  be  of  reflex  origin.  We  have  seen  (p.  200)  that 
irritation  of  the  fifth  nerve  may  cause  paralytic  ptosis,  and  it  ii 
worthy  of  note  that  in  one  recorded  case  ptosis  formed  part  of  the 
symptoms  of  this  disease  ;*  while  in  the  remarkable  case  recorded  bj 
Boberts  and  Williamson  there  was  complete  palsy  of  all  the  musdei 
of  the  eye  on  tbe  injured  side,  with  motionless  pupil,  and  on  the  other 
side,  paralysis  of  tbe  upper  part  of  the  face,  aud  of  the  third  and 
fourth  nerves,  with  a  sort  of  catalcptoid  state  of  the  upper  lid.  A 
few  recorded  cases  have  recovered,  between  the  ages  of  2^  and  25,  but 
those  oyer  25  (which  have  occurred  at  various  ages  up  to  52)  b&n 
been  fatal.  In  the  cases  that  have  recovered,  the  tetanic  spasm  and 
facial  palsy  have  very  slowly  passed  away,  the  symptoms  coatiDoing 
altogether  several  weeks.  Death  has  usually  occurred  in  tbe  course 
of  the  second  or  third  week. 

Other  varieties  depend  on  differences  in  the  course  of  the  disease 
and  in  tbe  distribution  of  the  early  symptoms.  In  the  most  severe 
cases  the  spasm  in  the  trunk  may  come  on  with  tbat  in  thejair; 
paroxysms  occur  almost  from  the  first,  and  the  patient  may  die  in  two 
or  three  days,  sometiiues  in  a  few  hours,  and  a  still  shorter  duration 
has  been  known  (see  p.  ^*I7).  On  the  other  hand,  the  rigiditj  in  the 
jaw  and  neck  may  exist  alone  for  several  days,  even  for  a  week,  and 
the  tetanic  spasms  on  tbe  trunk  slowly  supervene.  In  extremely  rare 
cases  transient  spasm  of  the  neck  and  jaw  may  be  the  only  maaifeata- 
tion  of  the  disease — tbe  abortive  foTrm  of  KussmauL 

In  cases  tbat  recover,  tbe  disease  always  ends  gradually,  passing 
into  acbronic  stage.  Tbe  paroxysms  of  spasm,  at  the  end  of  one, 
two,  or  three  weeks,  become  slighter  and  less  frequent,  and  ultiniatelj 
cease,  while  the  tonic  rigidity  continues,  slowly  lessening  in  degfr«e. 
It  disappears  first  in  tbe  parts  affected  last,  and  endures  longest 
where  it  commenced,  in  tbe  neck  and  jaw,  becoming  occasional,  and 
finally  ceasing.  Very  rarely  the  tonic  spasm  passes  off  while  the 
paroxysms  continue.  There  is  no  special  tendency  to  recurrence,  for 
second  attacks  are  at  present  unknown.f  Nor  baTO  sequdA 
(paralysis,  <&c.)  been  hitherto  observed. 

The  duration,  in  fatal  cases  is,  as  a  rule,  less  than  a  fortnigbt^  and 
as  already  stated,  frequently  only  a  few  days.  After  two  weeks  the 
patient's  chance  of  recovery  is  fairly  good. 

The  mortality  of  tetanus  is  extremely  high»  rivalled  bj  few  a4mte 
diseases,  and  excelled  among  its  congeners  only  by  hydrophobia,  b 
traumatic  tetanus  the  mortality  is  nearly  90  per  cent.,  and  seems  to 
be  rather  greater  in  women  tban  in  men.^     The  influence  of  age  on 

•  Sereins,  *  L'Uu.  mdd.,'  No.  173,  1886.  The  com  is  evidently  an  instaoes  d  tUi 
disease  although  it  is  not  described  as  such. 

t  The  case  recorded  by  Ogle  (<  British  and  Foreign  Med.-Chir.  Bev.,'  1868,  Oct. 
p.  488)  it  incODclosive. 

X  It  has  been  strangely  nnderstited  by  thoee  who,  disregarding  the  caattca  gifK> 
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mortaliij  is  anoertain.  Adequate  statistioB  for  its  determination  do 
not  at  present  exist.  It  is  greater  after  severe  injuries  than  after 
those  that  were  slight.  When  the  symptoms  do  not  commence  until 
after  ten  days  from  the  receipt  of  the  injury,  the  proportion  of 
recoveries  is  much  greater  than  in  those  that  commence  during  the 
first  ten  days,  and  seems  to  increase,  the  longer  the  interval.  When 
the  disease  begins  within  ten  days,  recoveries  are  extremely  rare,  and 
the  mortality  seems  not  to  be  influenced  by  the  date  of  onset.  Still, 
cases  have  been  known  to  recover  in  which  the  disease  commenced 
within  three  days  from  the  time  of  the  injury.  The  variations  are 
doubtless  related  chiefly  to  the  quantity  of  the  toxic  agent  that  has 
been  inoculated,  and  perhaps  in  part  to  its  stite.  Traumatic  tetanus, 
although  more  common,  does  not  ap[>ear  to  be  more  fatal  in  hot 
climates.    At  Calcutta  it  is  said  to  be  about  83  per  cent.  (Wallace). 

In  the  recorded  cases  of  idiopathic  tetanus  which  I  have  compared 
the  mortality  has  been  50  per  cent.,  and  this  is  probably  not  far  from 
the  actual  fact.*  In  hot  climates,  idiopathic  tetanus  is  usually  stated 
to  be  more  fatal  than  the  traumatic  variety,  but  the  statistics  of 
Wallace  give  a  mortality  among  males  of  56  per  cent.f 

The  mortality  in  tetanus  neonatorum  is  extremely  high,  probably  at 
least  as  high  as  in  traumatic  tetanus.  Of  all  forms,  however,  puer- 
peral tetanus  is  that  which  is  most  frequently  fatal.  When  it  occurs 
after  abortion,  recovery  is  practically  unknown.  The  only  recorded 
ease  which  had  not  ended  in  death  was  still  in  progress  at  the  time  of 
the  report.}  After  labour,  all  the  cases  in  which  the  disease  could  be 
referred  only  to  the  process  of  parturition  have  been  fataL  Of  three 
eases  that  recovered,  in  one  eclampsia  occurred  before  childbirth, 
and  in  the  other  two  the  tetanus  was  apparently  excited  by  exposure 
to  eold,  in  one  four  days,  in  the  other  three  weeks  after  parturition. 

Causes  of  Death, — In  about  two  thirds  of  the  fatal  cases  of  tetanus 

death  occurs  during  a  paroxysm,  either  from  failure  of  the  heart,  or 

from  asphyxia  in  consequence  of  the  prolon^'ed  arrest  of  respiration. 

The  cause  of  cardiac  failure  is  sui>posed  to  be  the  increase  of  the 

intra-vascular  pressure  (partly  by  the  compression  of  vessels  by  the 

contracted  muscles,  partly  by  vaso-motor  spasm)  to  such  a  point  that 

the  enfeebled  heart  is  unable  to  contract.     The  severity  of  the  strain 

loog  Ago  by  Lawrie,  b«T6  estimated  the  mortalitj  from  collectiona  of  case*  which 
baen  separately  poblisheil,  most  of  them  becauw  the  patients  recovered.  For 
the  total  mortality  was  estimated  by  Tandell  (*  Brain/  1879)  from  a  coUeo- 
lioo  fii  449  eases  to  be  46  per  cent.  1  llie  164  canes  of  traumiitio  tetanus  cimtained 
la  the  eoiuecutive  series  of  Lanrrie,  ami  of  Poland  and  T.-iylor,  comprise  1-iO  malea^ 
of  wboa  122  diid  (87  per  cent.),  and  24  females,  of  whom  22  died  (91  per  ceuc). 

*  This  conclusion  agrees  with  tliut  of  the  idiopathic  caites  in  the  series  of  Lawrie^ 
Foland*  and  Tttjlor.    Of  these,  11  in  numl>er,  (»  ditnl. 

t  Wallacei  •'StotisUce  of  Tetanns  in  the  College  HospiUl.  Calcntta*'  ('Indian 
Ved.  Oateite/  Jen.  1st,  1881).  Of  93  mslee,  53  died.  Tlie  »Uti!>tice  refrarding 
feaMlcs  are  not  availnblei  becauie  pucr|>eral  cases  are  included  in  the  idiopathic  form. 

{  A  case  d«rscribed  by  Lawrie  in  a  letter  to  Simpson,  and  published  by  the  latter, 
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to  which  the  heart  is  exposed  is  shown  bj  one  case  in  which  a  deger- 
rated  wall  gave  waj  during  a  violent  paroxysm.*     In  the  remains 
cases  death  occurs  from  exhaustion,  or  from  some  accidental  com 
cation.f 

Pa^tholooical  Anatomy. — Bigor  mortis  usually  sets  in  early, 
is  well  marked.    It  is,  indeed,  said  that  the  spasm  during  life 
pass  into  the  rigidity  of  death,  but  in  most  cases  brief  relaxal 
occurs. 

The  lungs  are  usually  congested,  and  there  maj  be  oedema,  hypos^^^ 
pneumonia,  local  emphysema,  and  subpleural  extravasations — dirn^i ^^ 
indirect  results  of  the  interference  with  the  pulmonary  circulation  fy 
the  frequent  and  violent  spasm.    The  heart  is  sometimes  relaxed ;  more 
frequently  it  is  firmly  contracted,  probably  only  from  rigor  mor^ 
The  liver  and  spleen  are  usually  ansmic.     The  kidneys  may  he  pale 
or  congested ;  sometimes  they  contain  extravasations.     Tbe  difference 
in  the  amouut  of  congestion  depends  chiefly  on  the  mode  of  death, 
whether  from  exhaustion  or  during  a  spasm  which  arrests  the  move- 
ment of  the  blood. 

The  muscles  often  contain  small  extravasations.  Buptnre  of  indi- 
vidual fibres  may  be  found  on  microscopical  examination,  and  ooa- 
sionally  a  large  muscle  may  be  torn  across  by  the  violence  of  the 
spasm.  Such  rupture  has  onlj  been  seen  in  the  flexors  of  the  tnmk 
and  hip  (rectus  abdominis  frequently,  psoas  rarely  {),  which  are  ooo- 
tracted,  and  at  the  same  time  are  stretched  by  tbe  more  powerful  spasm 
in  the  extensors.  The  fibres,  under  the  microscope,  usually  present  a 
normal  appearance,  but  occasionally  granular  degeneration  is  seen,  or 
there  is  a  tendency  to  split  up  longitudinally  (Bowman).  Chemical 
analysis  has  shown  that  they  contain  more  water  than  normal,  and 
less  albuminous  material,  but  in  the  alcoholic  extract  there  is  more 
nitrogenous  matter  and  a  substance  containing  phosphorus — ^leddiiB 
(Danilewsky). 

In  traumatic  cases  the  wound  may  be  in  almost  any  condition, 
healthy  or  unhealthy,  in  process  of  normal  cicatrisation,  or  eTcn 
actually  healed.  Perfect  cicatrisation  is  necessarilj  rare,  on  aeeoont 
of  the  period  at  which  tetanus  usually  commences.  Otherwise  do  state 
of  wound  is  sufficiently  frequent  to  be  of  significance.  The  nenes  d 
the  part  Injured  have  presented,  in  the  majority  of  cases,  noabaonBal 
condition  that  could  be  recognised  even  by  the  microscope.  In  sooie 
cases,  however,  distinct  evidence  of  inflammation  has  been  foosd,  the 
nerve  being  swollen  and  reddened,  and,  in  a  few  instances,  aaceodinf 
neuritis  has  been  traced  up  the  nerve,  even  as  high  as  the  oord-Hpei* 
dened  nrdular  swellings,  usually  separated  by  nornisU  intefspaosa. 

•  Duclaax, « BalL  de  Th^rapeutiqae,'  1877,  Sept.  80th. 

t  i?^.  in  a  caae  recorded  by  Pitram  (•  Wien.  med.  PreMe,'  Nov.  1st,  1888)  Mb 
was  due  to  pulmonary  embolism  from  a  dot  in  the  hypogastric  vein,  the  fmiuitiii* 
which  was  supposed  to  be  due  to  the  compression  of  the  vein  by  the 

X  Wynne  Foote,  Earle. 
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Increaae  of  ioieratituil  tissue,  with  degenerative  chaiiges  in  the  nenre- 
fibreis,  is  found  in  sueh  cases.  It  is  certain,  howeyer,  that  local 
neuritis  is  no  constant  part  of  the  morbid  appearances  in  tetanus. 
Tho  facts  relating  to  the  micro-organisms  will  be  described  in  th« 
section  on  the  Pathology  of  the  disease. 

In  puerperal  tetanus  there  is  no  constant  abnormal  appearance  in 
the  uterus,  but  in  some  cases  metritis,  and  decomposing  remnants  of 
the  placenta,  have  been  discovered. 

In  newlj-bom  children,  as  we  have  seen,  the  umbilicus  may  be 
inflamed,  and  an  arteritis  umbilicalis  may  be  traced  along  the  cord 
within  the  abdomen.  The  adjacent  peritoneum  is  often  also  inflamed. 
In  some  cases,  however,  these  parts  are  normal. 

In  the  brain  and  spinal  cord  the  only  common  changes  in  tetanus 
ue  distension  of  vessels,  large  and  small,  and  tho  presence  of  minute 
bsmorrhages,  such  as  are  met  with  in  all  cases  of  death  from  convul- 
siony  and  are  perhaps  produced  chiefly  during  the  process  of  death* 
In  many  cases,  no  morbid  appearance  has  been  discovered  on  micro- 
KTopicsl  examination.*  In  some,  slight  changes  have  been  found, 
but  these  have  varied  much.  Many  are  of  no  significance,  such 
!•  an  unusual  amount  of  interstitial  tissue  in  the  white  columns, 
ipaces  around  the  vessels,  yellow  pigmentation  of  the  ganglion-cellsy 
UAOiphous  exudation  at  the  bottom  of  the  fissures,  and  an  increase  of 
noolei  around  the  central  canal,  sometimes  obliterating  it  or  extending 
laterally  im  the  posterior  commissure. 

The  microscopical  changes  which  have  been  observed  in  the  oord,t 
lad  are  possibly  or  probably  connected  with  the  disease  (besides  the 
rateular  distension  and  minute  extravasations),  are — increase  of  the 
oorpasdes  in  the  interstitial  tissue  and  around  the  vessels,  chiefly  in 
the  grej  substance;  areas  of  "gpranular  dibintegration,"  sometimes 
imountiug  to  actual  cavities  containing  amorphous  or  finely  gpranular 
maierialt  ftlso  chiefly  found  in  the  grey  matter;  irregubur  areas  of 
eaimine-staining  amorphous  "exudation"  in  the  grey  matter  and 
posterior  columns,  and  various  changes  in  the  large  ganglion-cells, 
swelling,  with  indistinctness  of  the  outline  of  the  cell  and  of  the 
nnolsas ;  shrinking  of  the  oells ;  apparent  destruction  of  the  processes. 
BKoiilar  alterations  have  been  found  in  a  few  cases  in  the  medulla 
oblongata,  but  slighter  in  degree.  These  changes,  when  found,  have 
prsaemted  no  uniformity  in  character  or  distribution,  nor  can  any 
be  traced  between  their  position  and  the  seat  of  the  wound. 


Patboloot. — ^The  chief  fact  of  the  pathology  of  tetanus  is  its  rela* 
tioo  to  the  specific  oiganisms,  which  has  been  mentioned  in  the  section 
MH  Btidogj.    The  disoovezy  is  an  event  of  the  last  six  years,  and,  as 

•  Asia  ftmr  eum  siamiiMd  by  P.  Sebaltse  ('  NenrolotrUche*  Cantmlblatt.'  1881, 
iow  6).  two  by  H«ddso  ('  Brain,'  Oot.,  1883),  tad  flrt  by  Bowlby  ('  ^^  ^•'^  Hotp, 

■•^^•iw*). 

t  Chiefly  by  Lookbarl  CUrks,  Clifford  AUbatt,  Rom,  Doraa,  Hanii»  DioklMo^ 
lad  Aafrtehi. 
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regards  the  traumatic  and  infantile  forms»  is  eetablislied  bj  oter* 
whebning  evidence.  It  places  tetanus  distinctly  in  the  rankof  ^'aeate 
infective  diseases ; "  infective,  however,  cbieflj,  perhaps  exclasiveljtbj 
inoculation.  The  discovery  has  been  facilitated  by  the  special  rai- 
ceptibility  to  tetanus  possessed  by  certain  animals,  especially  mice,  nti, 
guinea-pigs,  and  rabbits.  As  long  ago  as  1884  it  was  found  (bj  Carle 
and  Battone)  tbat  tbe  disease  could  be  produced  in  rabbits  by  inocu- 
lation  with  the  pus  of  the  wound  of  a  person  suffering  from  tetanoi;* 
and,  independently,  Nicolaier  found  tbat  the  disease  was  produced  in 
the  animals  mentioned  above  by  inoculation  with  different  kinds  of 
earth,  and  that  a  peculiar  bacillus  was  always  to  be  found  in  theactiTe 
earth,  and  also  in  tbe  wound  in  wbich  it  had  been  inoculated.  In  1885 
Bosenbach  found  tbat  the  same  bacillus  was  always  present  in  the 
secretion  and  tissues  of  tbe  wound  which  had  given  rise  to  traumatie 
tetanus  in  man ;  when  the  wound  was  due  to  a  fall  on  the  earth,  lie 
'found  tbe  same  oi^anisms  in  the  soil  at  tbe  place,  and  he  confirmed  the 
observation  tbat  inoculation  with  the  pus  and  tissues  of  the  wound  in 
man  gave  rise  to  the  disease  in  animals.  He  cultivated  the  bacilliu, 
and  proved  that  it  was  then  equally  effective.  These  &cts  have  been 
lince  confirmed  by  many  investigators,  and  may  be  accepted  as  iuTari- 
ably  true.  The  disease  has  also  been  produced  in  horses,  sheep,  and 
sometimes  in  dogs,  but  the  last  are  not  prone  to  tetanus,  and  require 
a  large  dose. 

The  bacillus  is  met  with  in  two  forms, — fine  needle-shaped  rods,  and 
similar  rods  with  a  much  wider  oval  "  head  "  at  one  extremitj,  con- 
taining spores.  The. former  are  4  to  6  ft  f  in  length,  the  latter  6  to  8. 
Tbe  "  head  **  is  1*5  /<  in  width,  the  rod  only  half  as  wide.  Tbej  are 
always  found  in  the  tissues  of  the  wound,  and  have  sometimes  been 
met  with  sparingly  in  the  blood  and  spinal  cord,  but  not  in  other 
organs.  They  possess  remarkable  power  of  resisting  heat,  even  expo- 
lure  to  175°  F.  for  an  hour, J  and  their  spores  for  six  hours ;  §  bjihis 
they  may  be  separated  from  other  organisms  which  are  killed.  Bat 
they  cease  to  form  spores  at  108°  F.  They  are  "  anaerobic,"  growing 
in  an  atmosphere  of  hydrogen  or  in  vacttOy  and  are  slowly  weakened 
and  at  last  killed  by  free  access  of  air,  and  especially  of  light  Thej 
are  destroyed  by  nascent  chlorine,  and  by  a  5  per  cent.  solutioD 
of  carbolic  acid,  but  not  by  weaker  solutions.  Tbe  chief  habitat 
of  the  organism  is  the  soil,  in  which  they  have  been  found  so  widely  dis- 
tributed as  to  be  found  in  earth  taken,  for  instance,  from  various  parti 
of  Warsaw,  and  in  sixteen  out  of  twenty-three  specimens  from  wiouB 
parts  of  Copenhagen.  The  vital  endurance  of  the  organiams,  and  esp^ 
cially  of  their  spores,  under  favorable  conditions  is  great.  The  dried 
pus  from  the  wound  of  a  tetanic  horse  has  been  found  ui&n  tBiBt 

*  Bachanan, '  Glasgow  Med.  Joum.,'  1880. 
t  Or  T^  to  T^  in. 
}  KitHMto,  'ZeiUch.  f.  Hyg..'  Bd.  viL 
I  Schwars,  R.»  <Arch.  So.  Med.,'  180U 
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nzteen  months,*  and  earth  in  which  tetanui  spores  had  been  phtced 
was  Tirulent  at  the  end  of  three  jears.t 

On  account  of  the  small  number  of  bacilli  found  within  the  bodj 
it  was  suggested,  first  hj  Nicolaier,  that  the  symptoms  are  due,  not  to 
the  organisms  themselves,  but  to  a  strychnia-like  toxine  produced  bj 
them ;  and  this  opinion  has  been  generally  accepted,  and  it  has  been 
shown  to  be  correct.  Yaillard  and  Vincent^  succeeded,  by  a  special 
process  of  filtration,  in  separating  the  bacilli  from  the  material 
they  had  formed,  and  found  that  the  former  were  inert,  while  the 
latter  at  once  caused  the  disease.  Brieger,§  indeed,  had  previously 
described  four  distinct  forms  of  toxic  material  as  produced  by  the 
bacilli,  of  which  three  cause  symptoms  of  tetanus,  and  for  the  most 
aetive  of  these  he  proposed  the  name  of  "  tetanin."  It  has  been 
thought  that  the  symptoms  of  traumatic  tetanus  are  due  to  the  toxine 
which  is  inoculated  with  the  bacilli ;  this  is  probably  true  when  the 
affection  begins  in  a  few  hours,  but  the  interval  which  usually  elapses 
suggests  that  the  virus  is  formed  by  the  organisms  either  in  the 
wound  or  in  the  blood. 

These  discoveries  have  naturally  suggested  attempts  to  produce 
immunity  by  methods  analogous  to  those  employed  by  Pasteur  in  the 
ease  of  hydrophobia,  but  hitherto  with  only  limited  success.  Tizzoni 
suooeeded  in  the  case  of  dogs,  who  are  little  prone  to  tetanus,  by  a 
series  of  inoculations  with  the  cultivated  virus,  at  first  minute,  and 
gxadoally  increasing  in  strength ;  and  he  found  that  their  blood-serum 
destroyed  the  activity  of  the  virus — in  consequence,  he  believes,  of  the 
presence  of  a  peculiar  albuminoid  body  which  he  terms  ''tetanus 
antitoxine :"  its  power  is  destroyed  by  lactic  and  hydrochloric  acids, 
and  by  a  temperature  of  150^  F.  He  failed  to  produce  immunity  in 
imbbits  and  guinea-pigs,  or  to  arrest  the  developed  disease  except  in  rats. 
Arrest  was  also  obtained  by  Behring  and  Kitasato,  who  found  that 
simple  blood- serum,  without  the  corpuscles,  produced  immunity,  and 
that  the  serum  of  the  animals  rendered  immune  was  even  more  potent. 

We  have  seen  that  the  intensity  of  the  cause  of  tetanus  can  be 
varied  experimentally,  and  probably  similar  variations  exist  in  that 
which  enters  accidental  wounds.  That  which  is  found  in  soil  manured 
and  decomposing,  is  said  to  be  especially  intense.  The  presence  of  the 
organisms  of  decomposition  has  been  found  to  favour  the  growth  of 
the  tetanus  bacilli,  which  ultimately  persist  while  the  others  perish. 
These  variations,  and  differences  in  the  quantity  of  the  virus  that 
enters  the  wound,  probably  cause  the  variations  in  the  intensity  of 
the  disease,  and  the  corresponding  differences  in  the  period  of 
incubation.  What  part  is  played  by  individual  predisposition  is 
unknown  (see  Etiology). 

•  KHt,  'Cent.  f.  Baet.,'  1889. 

t  Raiime, « ZeitMhr.  f .  Hygiene,*  Bd.  ffl. 

t  «OoniptotBMid.,'1891. 

I  «]>safc. Bsd.  WoebtiMehrV  1887. 
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To  what  part  of  the  central  nervous  system  is  the  disturbance 
referred  which  is  produced  bj  tbe  poison  ?    The  early  symptomi 
in  the  region  supplied  by  nerves  that  arise  from  the  highest  part  oi 
spinal  cord,  the  medulla  oblongata,  and  the  pons,  and  must  be  refc 
to  centres  in  this  region.    The  same  indication  is  afforded  by  tb 
ordinated  respiratory  spasm  that  forms  so  conspicuous  a  feature  h 
attacks,  by  the  vaso- motor  spasm,  by  the  occasional  hyperpyrexia 
the  phenomena  of  cephalic  tetanus,  and  by  such  cases  as  one  recorded 
by  Silbermann,  in  which  a  fall  on  the  back  of  the  head  was  foMowed 
in  a  few  hours  by  symptoms  of  tetanus,  accompanied  by  striking 
cyanosis  and  dyspnoea.     Permanent  trismus  sometimes  results  from 
organic  disease  of  the  pons  Varolii,  and  general  tonic  spasm,  espedallj 
marked  in  the  legs,  is  not  uncommon  from  hsemorrhage  in  this  sitnatioo. 
It  is  only  in  the  later  stage  of  tetanus  that  there  is  evidence  (in  is- 
creased  reflex  excitability)  of  a  morbid  state  of  the  lower  spinal  centres, 
which,  secondary  in  point  of  time,  is  doubtless  secondary  in  its  pro- 
duction.   The  symptoms  point,  therefore,  to  the  pons  and  medulla  u 
the  seat  of  the  chief  disturbance  of  nerve-function  in  the  diseasei 

The  facts  that  the  injury  causing  tetanus  often  involves  the  nertes, 
and  that  these  are  sometimes  inflamed,  and  even  the  seat  of  an  ascend- 
ing neuritis,  must  not  be  overlooked  in  the  light  of  the  new  pathologj. 
The  tetanic  spasms  sometimes  start  from  the  seat  of  the  injury,  andin 
cephalic  tetanus  the  injury  in  the  region  of  the  fifth  nerve  causes  pan* 
lysis  of  motor  nerves  related  to  it  in  reflex  action,  although  the  specific 
virus  is  present  in  the  wound  in  this  as  in  other  forms.  These  &eti 
suggest  that  the  toxine,  which  acts  so  powerfully  on  the  centnl 
nervous  system,  has  also  a  local  action  on  peripheral  nerves  to  whieb 
it  can  gain  access. 

In  connection  with  the  theory  of  nerve  irritation  a  case  recorded  bf 
Terrier*  deserves  especial  note.  An  injured  toe  had  become  gangre- 
nous, and  was  amputated.  Trismus,  absent  before,  was  preaenft  a 
quarter  of  an  hour  afterwards,  and  the  patient  averred  that  tbe  piin 
of  the  operation  distinctly  made  his  jaw  muscles  contract  while  the 
amputation  was  being  performed.  He  died  from  the  tetanosiatvo 
days.  Here  it  would  seem  that  the  toxic  irritation  brought  the  centie 
into  a  condition  so  unstable  that  its  discharge  wa8  produced  by  tbe  addi- 
tional stimulus.  Yerneuil  has  also  noted  that  surgical  interfemiee  with 
a  wound  may  apparently  excite  tetanus.  It  may  be  thai  a  naiilar  in- 
fluence is  exerted  by  exposure  to  cold.  In  the  unstable  condition  of  ^ 
centres,  a  slight  degree  of  surface  chill  may  cause  discharge  of  the  oerfe* 
cells.  For  instance,  in  the  case  of  tetanus  after  ovariotomy*  recorded 
by  Harris  and  Doran,  the  contraction  commenced  in  the  masseteroo 
the  side  turned  towards  a  window,  the  weather  being  very  ocddit^ 
time.  That  the  su  rf  ace  chill  causes  a  peculiar  nervous  stimulation  is  the 
more  probable,  since  we  know  that  it  causes  other  effects  through  the 
agency  of  the  nervous  system,  8timulating»  for  instance^  the  vaso-n^' 

•  Terrier* '  Oas.  det  Rftp./ laf  4 
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eentre  to  eonstrict  the  Teasels  of  the  skin,  and  even  the  motor  centres 
to  produce  the  muscular  spasm  of  "  sbiyering/'  in  which  the  muscles 
of  mastication  always  take  a  conspicuous  part.  It  is  noteworthy^ 
howerer*  that,  whether  acting  alone  or  conjointly,  the  effect  of  cold  is 
always  rapidly  produced.  Barely  more  than  twenty-four  hours  past 
before  the  appearance  of  the  first  symptoms.  Lastly,  it  may  be 
observed  that  in  tetany  we  have  a  disease  consisting  of  tonic  spasm, 
and  sometimes  caused  by  cold. 

In  true  tetanus  neonatorum,  the  pathology  of  the  disease  is  the 
same  as  in  the  traumatic  form,  the  bacilli  having  been  invariablj 
found  in  the  umbilical  wound.  The  precise  nature  of  puerperal 
tetanus  and  of  the  idiopathic  form  has  still  to  be  ascertained.  If,  as 
previously  suggested,  they  are  produced  by  the  specific  organisms,  it 
is  probably  by  the  inhalation  of  spores  from  the  air.  The  organisms 
seem  to  have  no  effect  when  taken  into  the  stomach. 

Diagnosis. — The  symptoms  of  tetanus  are  so  peculiar  and  so  pro- 
nounced, that  the  diagnosis  rarely  presents  any  difficulty,  except  is 
the  earliest  stage  of  cases  that  commence  insidiously.  Under  such 
circumstances  the  stiffness  of  the  neck  may  be  mistaken  for  muscular 
rheumatism,  the  more  readily  if  the  symptom  has  followed  exposure 
to  cold.  But  tbe  existence  of  rigidity  in  the  muscles  of  the  jaw, 
oerer  present  in  simple  rheumatism  and  rarely  absent  in  tetanus, 
should  at  once  arouse  suspicion.  In  the  rare  oases  in  which  difficulty 
in  swallowing  precedes  trismus,  the  nature  of  the  case  can  only  be 
suspected  from  the  fiicts  that  there  is  no  local  affection  to  account  for 
the  symptom,  no  evidence  elsewhere  of  paralysis,  and  no  history  of 
any  cause  of  hydrophobia,  while  trismus  and  tetanic  spasms  usially 
follow  within  twenty-four  hours. 

The  characters  of  the  developed  disease  resemble  those  of  strychnine 
poisoning  more  than  any  other  condition.  A  mistake  is  rare,  but  has 
probably  been  made  in  one  or  two  recorded  instances.  In  strychnine 
poisoning  the  symptoms  never  commence  by  trismus ;  they  come  on 
and  develop  in  a  more  rapid  manner  than  has  ever  been  seen  in  tetanus 
eouept  in  traumatic  cases,  in  which  the  wound  assists  the  dia^osis. 
The  reflex  excitability  is  an  early  symptom  in  strychnia  poisoning, 
bat  is  late  in  tetanus,  and  the  severe  epigastric  pain  of  the  latter  is 
absent  in  the  former,  in  which  there  are  often  collateral  circumstances 
to  suggest  poisoning. 

In  hydrophobia  there  is  no  initial  rigidity  in  the  jaw  or  elsewhere. 
The  first  paroxysms  are  of  respiratory  spasm,  excited  by  attempts  to 
swallow.  These  may  be  present,  however,  in  the  "  hydrophobic " 
fona  of  tetanus,  and  in  it  swallowing  is  difficult,  but  a  wound  on  the 
and  facial  palsy  are  conspicuous.  Oases  of  hydrophobia  in  which 
are  tetanoid  spasms  in  the  later  stage  of  the  disease  have  been 
eoofnsed  with  tetanus,  but  attention  to  the  initial  symptoms  will 
prevent  error.    These  spasms  are  merely  an  excessive  derelopnisnt  of 
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tliose  that  are  frequently  met  with  in  hjdropliobia,  and  do  not 
indicate  that  the  two  diseases  oo-exist,  as  has  loinetimes  been 
erroneously  imagined. 

In  hysteria,  tetanoid  spasm  is  extremely  rare  except  as  part  of  i 
convulsive  attack,  and  then  its  nature  is  sufficiently  conspicnous. 
But  trismus,  causing  persistent  closure  of  the  jaws,  occurs  in  hysteria. 
It  may  succeed  a  convulsion,  and  last  until  another,  or  it  may  come 
on  without  obvious  cause,  continue  for  a  few  hours  or  days,  and  then 
suddenly  vanish.  It  is  prone  to  recur,  and  this  character,  the 
suddenness  of  onset,  its  complete  degree,  the  absence  of  rigidity  in 
the  neck,  and  the  presence  of  other  symptoms  of  hysteria  will  rurelj 
leave  any  doubt  as  to  its  nature.  It  should  be  remarked  that  the 
symptoms  of  tetanus,  coming  on  after  an  injury  or  exposure  to  cold, 
must  not  be  treated  lightly  because  they  occur  in  an  hysterical  person, 
or  follow  fear  of  the  disease. 

In  tetany  there  is  widely  spread  tonic  spasm  with  paroxysmal 
exacerbations,  but  its  distribution  is  characteristically  differoit  The 
limbs  are  most  affected  towards  the  extremities,  the  arms  more  than 
the  legs,  the  hands  most  of  all,  and  trismus  is  a  late,  and  not  anearlj 
symptom.  In  each  of  these  respects,  the  condition  in  tetanus  is  the 
reverse.  Even  in  the  most  acute  and  violent  cases  of  tetany  a  mistake 
can  hardly  be  made,  especially  if  attention  is  paid  to  the  peculiar 
posture  of  the  bands. 

In  many  cases  of  tetanus  there  is  considerable  difficulty  in  deter* 
mining  whether  it  is  to  be  regarded  as  traumatic  or  idiopathic  Thej 
are  the  cases  in  which  tetanus  is  apparently  excited  by  cold  in  ft 
person  who  has  had  a  trifling  injury,  perhaps  some  time  before.  The 
question  is  fortunately  not  of  any  great  practical  importance,  and 
each  case  must  be  judged  on  its  own  merits.  For  scientific  purposes 
we  must  include  such  cases  in  the  traumatic  vai-iety.* 

Fbognosis. — The  statistics  of  the  mortality  in  tetanus  show  hot 
grave  the  prognosis  is  in  every  case,  and  it  is  still  grave,  however  slight 
the  initial  symptoms  may  be,  or  however  trifling  the  injury  which  has 
produced  it.  But  it  is  distinctly  worse  if  the  injury  is  severe  than  if 
slight.  After  a  lacerated  wound,  the  compound  fracture  of  a  limb,  or 
distinct  contamination  of  the  wound  with  earth,  and  also  after  labour, 
recovery  is  extremely  rare.  The  chance  of  recovery  is  less  if  the  first 
symptoms  occur  before  the  tenth  day  from  the  receipt  of  the  isjaif* 
Most  recoveries  occur  in  cases  which  begin  after  the  first  ten  dsjii 
and  the  prognosis  is  better  the  longer  the  intervaL  It  is  worse  when 
the  spasm  quickly  extends  to  the  trunk,  better  if  trismus  exists  aloue 
for  several  days.  After  the  first  four  or  five  days  the  prognosis 
improves  with  the  duration  of  the  disease,  although  it  does  not  becooi 

*  By  thif  meaoB  we  run  least  risk  of  error.     It  if  certain,  however,  tkat  lOOt 
proportion  of  cases  of  idiopathic  tetanns  will  have  a  recent  scntch  cr  cot  or  i 
without  this  being  concerned  in  the  production  of  the  illsnsse 
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deeidedlj  bopefal  unless  the  sjmptoms  have  lasted  for  a  fortnight, 
or  present  a  distinct  and  persistent  dimiaution.  It  is  doabtfol  whether 
the  prospect  of  recovery  is  materiallj  influenced  bj  sex  or  age.* 
Adequate  statistics  to  determine  this  point  are  not  at  present  f  orth- 
eoming.  Previous  intemperance  lessens  the  chance  of  reooverj,  and 
so  also  does  inability  to  swallow  and  considerable  elevation  of  tem- 
perature, but  its  subsequent  fall  is  not  of  significance  if  the  symptoms 
continue.  The  concurrence  of  cold  with  injury  as  a  cause  does  not 
iDfluence  the  prognosis.  Under  the  most  favorable  circumstances — in 
cases,  for  instance,  which  occur  a  fortnight  after  the  receipt  of  a 
trifling  injury — the  probability  of  recovery  is  not  more  than  equal  to 
that  of  death.  On  the  other  hand«  hardly  any  case  of  traumatic 
tetanus  is  absolutely  hopeless.  Cases  occasionally  recover  under  all 
conditions  of  cause  and  character. 

The  prognosis  in  idiopathic  tetanus  is,  in  temperate  climates,  a  little 
better  than  in  the  traumatic  form.  In  hot  climates  it  is  regarded  as 
even  more  g^ve.  In  tetanus  neonatorum  the  prognosis  is  nearly  the 
Mune  as  in  the  traumatic  form  in  adults  (provided  the  children  are 
not  exposed  to  powerful  insanitary  conditions),  and  here  also  the  pro- 
gnosis is  better  the  longer  the  interval  after  birth  before  the  symptoms 
appear.  After  abortion  and  labour,  the  cbance  of  recovery  is  only 
appreciable  when  the  disease  is  distinctly  excited  by  cold. 

T&s^TM urr. — For  tetanus,  as  for  most  acute  diseases,  no  specific 
remedy  is  known,  although  the  recent  discoveries  give  distinct  promise 
that  it  may  not  be  long  before  some  method  of  counteracting  the 
action  of  the  bacilli  is  discovered.  It  will  probably  be  possible 
to  foresee  the  malady  by  microscopical  examination  of  the  pus  in  any 
wound  contaminated  with  earth,  and  then  prophylaxis,  as  in  hydro- 
phobia, may  become  possible.     But  for  this  we  have  yet  to  wait. 

Tetanus  is  a  disease  of  limited,  though  variable  duration,  and  if  the 
patient  can  be  kept  alive  until  it  is  over,  he  rec^overs.  Moreover, 
there  ia  reason  to  believe  that  the  intensity  of  the  disease  can  often  be 
lessened  by  treatment,  but  the  variable  severity  of  the  affection 
renders  it  very  difficult  to  assess  the  influence  of  the  remedies 
employed.  Three  elements  in  treatment  have  hitherto  chiefly  re- 
ceived attention — general  management,  operative  treatment  in  trau- 
matic cases,  and  the  endeavour  to  relieve  the  symptoms  by  the  use  of 

drugs. 

In  general  management,  n^st  and  food  are  the  two  essential  measures. 
All  possible  sources  of  peripheiul  irritation  should  be  avoided.  The 
patient  should  be  kept  absolutely  still,  and  the  room  darkened.  Liquid 
nourishment  should  alone  be  g^ven,  even  if  the  trismus  is  not  complete. 
In  most  cases,  by  patience,  a  fair  quantity  can  be  taken  through  the 
closed  teeth  ;  sometimes  there  is  a  8pac*e  between  the  teeth,  and  a  tube 
be  introduced  through  which  the  food  may  be  sucked.  When 
*  Bcgarding  mz,  oompttre  th«  mortality  given  on  p.  684. 
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this  is  impossible,  su(Bcient  relaxation  of  the  spasm  to  permit  of  food 
being  giiren  may  be  obtained  by  the  inhalation  of  chlorofonn,  or 
liquids  may  be  injected  into  the  oesophagus  by  a  long  catheter  passed 
through  the  nose.  If  this  brings  on  spasm,  it  is  better  to  employ 
peptonised  injections  into  the  rectum.  A  tooth  has  been  extracted  to 
permit  feeding  through  a  tube,  but  it  is  better,  if  possible,  to  ttoid 
any  fresh  irritation  of  peripheral  nenres.  In  infants  the  catheter 
passed  through  the  nose  has  usually  been  employed. 

The  surgical  measures  which  have  been  adopted  in  traumatie  cam 
comprehend  amputation,  excision  of  the  cicatrix  or  wound,  neurotomj, 
and  nerve-stretching.  Of  all  these  it  may  be  said  that  in  most  caiei 
in  which  they  have  been  employed  they  have  apparently  exerted  do 
beneficial  influence  on  the  course  of  the  disease.  Indian  experience 
of  these  measures  is  at  least  as  unfavorable  as  that  in  England.*  A 
curious  case  has  indeed  been  described  by  Beichertf  in  which  stretch- 
ing of  both  sciatic  nerves  was  followed  by  improvement  and  ultinute 
recovery;  the  cause  of  the  tetanus  was  a  bite  on  the  back  by  a  hone, 
but  the  patient  was  an  epileptic.  The  modtu  operandi  of  the  operation 
is  difficult  to  understand.  The  common  failure  of  these  proceedings  if 
rendered  intelligible  by  what  we  now  know  of  the  pathology  of  the 
disease.  A  more  promising  measure  would  be  the  early  excision  of 
the  wound  in  any  case  in  which  the  bacilli  can  be  found  in  it  or  in  the 
soil  of  the  place  at  which  it  was  inflicted.  In  such  a  case,  amputation 
may  even  prove  justifiable.  The  late  excision  of  the  cicatrix  has  appar- 
ently  been  effective,^  although  it  usually  fails,  no  doubt  becaaee  the 
toxine  has  invaded  the  whole  system.  Perhaps,  also,  division  of  the 
nerve  is  justifiable  when  tetanic  spasms  start  from  the  injured  paii 
Most  of  the  cases  in  which  local  surgical  treatment  has  had  a  distinct 
and  immediate  effect  have  been  of  this  character.  In  one  case,  for 
instiince,  a  small  nerve  in  a  wound  was  tender,  and  pressure  upon  it 
brought  on  severe  tetanic  spasms.  The  nerve  was  excised,  and  the 
spasms  ceased.  In  another  case,  tetanus  came  on  after  a  wound  was 
healed ;  the  cicatrix  was  tender,  and  pressure  on  it  excited  the  spaaB» 
which  ceased  after  the  cicatrix  had  been  excised. 

There  are  few  diseases  for  which  so  many  and  such  varied  drugs  have 
been  employed  as  in  the  treatment  of  tetanus*  but  hitherto  not  (me  has 
been  found  to  exert  a  powerful  influence  on  the  disease,  not  one  that 
does  not  usually  fail  when  the  disease  is  severe,  and  frequently  when 
it  is  moderate  in  intensity,  and  few  that  have  not  been  credited  with 
cures,  chiefly  in  slight  cases.  Becoverj  has,  indeed,  in  most  caaes 
been  obviously  due  much  more  to  the  character  of  the  attack  than  to 
the  treatment  employed.  Still,  there  is  reason  to  believe  that  dmgi 
have,  in  many  instances,  helped  recovery,  and  in  some  caaes  hate 
actually  turned  the  scale  and  saved  the  patient's  life. 

*  Wallace,  loc.  cit. 

t  « Bayer.  Aerztl.  lDteU..bI./  1885,  No.  •• 

X  Cottei  il,  *  Lancet,'  188a 
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Of  the  agents  employed  there  are  some  that  give  temporary  relief  to 
the  spasm,  and  are  used  to  afford  rest  or  avert  death,  but  wbich  do  not 
influence  the  course  of  the  disease.  The  most  efficient  is  the  inhala- 
tion of  chloroform.  With  complete  narcosis,  the  spasm  passes  off,  but 
it  returns  when  the  influence  of  the  chloroform  is  over.  Ether  has  a 
similar  action,  but  is  less  conyenient.  Nitrite  of  amyl  has  been  said 
to  relieve  spasm  more  speedily  than  chloroform,  and  H.  0.  Wood  has 
recommended  it  as  a  most  valuable  agent  for  averting  death  during  a 
paroxysm ;  at  Guy's  Hospital,  when  employed  in  quantities  of  Ti\iij 
to  n^Y,  it  was  found  that  the  spasm  became  more  intense  at  first, 
although  slighter  afterwards.  The  continuous  inhalation  of  chloroform 
does  not  teem  to  modify  the  course  of  the  disease,  nor  has  any  benefit 
resulted  from  attempts  to  charge  the  air  of  the  room  with  the  vapour 
of  chloroform. • 

Sedative  drugs  have  been  employed  in  the  treatment  of  tetanus  in 
two  ways,  occasionally,  to  procure  sleep,  and  continuously,  to  lessen  the 
severity  of  the  spasm.  In  severe  cases,  it  is  rare  that  a  marked  effect 
is  produced  by  any  drug,  but  in  cases  of  moderate  severity,  distinct 
Amelioration  has  been  obtained  by  many  agents.  Bromide  of  potassium 
has  been  given  at  frequent  intervals  in  large  doses,  four  to  six  drachms 
daily,  and  the  spasm  has  been  observed  to  increase  when  it  is  discon- 
tinued, and  to  lessen  when  it  is  resumed  (Southey).  It  may,  perhaps, 
with  advantage  be  injected  into  the  rectum  with  food;  Nothnagel 
has  found  that  it  tends  to  cause  ascending  contractions  in  the  bowel, 
and  thos  an  injection  is  carried  higher  up,  and  is  rapidly  and  more 
eompletely  absorbed. 

Chloral  hydrate  has  been  largely  substituted  for  the  administration  of 
eUoroform  by  the  mouth,  although  it  does  not  remove  severe  spasm 
so  eompletely  as  the  inhalation  of  chloroform.  It  may  be  given  at 
night  to  procure  sleep,  and  frequently  succeeds,  or  it  may  be  given 
continuously,  and  has  thus,  in  many  cases,  a[)peared  distinctly  bene- 
ficiaL  Indeed,  it  has  been  held  to  have  more  influence  on  the  disease 
ibao  any  other  drug,  by  a  very  large  number  of  observers.f  Large 
doses  must  be  employed.  Yerneuil,  for  instance,  who  is  a  strong 
idvocate  of  its  use,  would  never  give,  to  an  adult,  a  smaller  dose  than 
)j,  or  less,  in  the  day,  than  5i^>  c^^d  he  has  sometimes  given  jiij  at 
a  dose  and  5vij  in  the  day.  It  needs  to  be  continued  for  a  consider- 
able time.  In  two  cases  which  recovered,  Jviij  were  given  in  the 
eonrse  of  a  month.  Antipyrine  was  used  in  conjunction  with  chloral 
in  one  idiopathic  case  which  recovered.  Chloral  has  been  injected 
into  the  veins  by  Or^,  but  this  is  a  dangerous  proceeding,  since  it  has 
eansed  extensive  thrombosis  in  several  cases  (Luunelongue  and  others). 
In  tetanus  neonatorum  it  has  usually  been  given  in  doses  of  one  grain, 

^  SlDOcua  Qted  in  this  WAy  22  kil>grainincs  of  chloroform  without  effect. 

t  Schmidt  ('  Bayer.  lutell.-bl./  ISHo.  p.  329)  records  the  recovery  of  four  out  of 
§▼•  [iSfi  treated  with  chloral,  bat  so  favorable  an  exi)ericiice  most  be  regarded  as 
allogatlMr  ncaptiona^  and  perhaps  open  to  suspicion. 
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but  this  is  probably  too  small.  Opium  aud  morphia  hare  been  largely 
used,  the  latter  by  sabeataneoos  injection ;  it  is  useful  for  the  purpose 
of  procuring  sleep,  in  doses  of  a  quarter  or  half  a  grain,  which  majbe 
employed  in  addition  to  the  continuous  administration  of  bromide  and 
chloral.  The  continuous  use  of  morphia  has  not,  on  the  whole,  been 
BO  often  effective  as  that  of  other  sedatives,  but  it  has  seemed  to  care 
some  cases,  one  of  idiopathic  tetanus,*  and  others  of  the  tranmfttie 

forni.t 

Belladonna,  atropine,  Indian  hemp,  and  aconite  have  also  been  tn' 
quently  employed.  Under  their  use  (as  under  that  of  all  other  dmgi) 
recoveries  have  been  occasionally  observed,  but  on  the  whole  their 
utility  has  been  even  less  frequently  recognisable  that  that  of  other 
sedatives.  The  same  may  be  said  of  conium,  lobelia,  nicotine,  and 
tobacco,  veratrum  viride  and  gelsemium.^ 

Next  to  bromide  and  chloral,  Calabar  bean  has  received  most  pniie. 
The  extractum  physostigmatis  has  been  usually  employed  snbcatik 
neously,  in  doses  of  from  one  third  of  a  grain  to  one  or  two  graini,or 
by  the  mouth,  one  to  four  grains.  Still  larger  doses  have  been  8om^ 
times  given  by  the  mouth,  e,  g,  seventy-two  grains  in  twentj-fonr 
hours,  and  1026  grains  in  forty-three  days,  in  a  case  that  recovered.§ 
Toxic  effects  are  not  easily  produced,  and  the  pupil  does  not  contract 
as  it  does  in  health,  even  when  nausea  and  feebleness  of  pulse  have 
been  produced.  Eilert  has  suggested  that  local  effects  may  be  lessened 
by  the  simultaneous  injection  of  atropine.  In  infants,  from  one 
thirtieth  to  one  third  of  a  grain  has  been  given  under  the  skin.  The 
salicylate  of  eserine  had  a  marked  influence  on  the  spasms,  injected 
in  doses  of  f  j^y  grain,  in  a  case  in  which  chloral  and  bromide  had  pre- 
viously been  used.  The  tetanus  begau  on  the  fifth  day  after  the 
removal  of  a  tumour  of  the  leg,  and  the  patient  recovered.  ||  Jaborandi 
and  pilocarpine  have  been  used,  generally  without  success,  although 
three  recoveries  have  been  described  by  Casati.f 

The  alleged  success  of  curara  in  hydrophobia  has  led  to  its  nse  ii 
tetanus,  but  seldom  with  effect.  Small  doses,  ^^  grain,  do  not 
influence  the  disease.  With  large  doses  up  to  half  a  grain  everj  hou; 
the  muscular  spasms  become  slighter,  but  life  has  rarely  been  savei 
In  one  case  it  was  pushed  until  the  patient  passed  into  a  state  ol 
collapse  and  respiration  ceased.  Prolonged  artificial  respiration,  with 
faradisation  of  the  phrenic  nerve,  revived  the  patient ;  the  spasms  re- 
mained absent  for  seveml  hours,  and  then  returned  in  slighter  fom, 
and  the  patient  recovered.    Spasm  is  probably  lessened  by  the  infla* 

•  P.  J.  Smith,  •  Lancet/  1889. 

t  C.  Dukos,  'Lancet,'  1888;  Morrison,  ib. 

X  Four  cases  are  said  to  have  been  sticcessfully  treated  by  ventram  viiidt  nd 
gelsemium  by  R.  B.  Harris  (*Now  York  Med.  Record,'  1884,  July  12th). 

§  Watson, '  Practitioner,'  April,  1870.  For  another  saccessful  case  see  DoopQi 
•Glasgow  Med.  Joum.,'  March,  1885. 

y  Kees  and  Ray  wood,  *  Lancet/  1889,  ii. 

%  See  '  Brit.  Med.  Joum./  1889,  quoted  from  *  Baocoglitore  Medica' 
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enceof  cnrara  on  the  intra- muscular  nerFe-endings,  as  it  U  not  known 
to  have  any  influence  on  the  spinal  cord.  It  appears  only  to  arert 
death  from  spasm  hj  bringing  the  patient  equally  near  to  death  from 
paralysis.*  Among  other  drugs  which  ha?e  been  used  are  iodide  of 
potassium,  carbonate  of  iron,  arsenic,  antimony,  mercury,  urethane,  and 
strychnine.  Oases  haye  recovered  in  which  each  has  been  used,  even, 
strange  to  say,  the  last,  which  distinctly  increases  the  8pasm.t 

External  applications,  chloroform,  aconite,  Ac.,  to  the  affected  part 
appear  useless,  but  applied  to  the  epigastrium  they  sometimes  giwe 
relief  to  the  severe  pain  often  felt  there.  Gold  to  the  spine  (ice,  ether 
spray)  has  been  employed  without  distinct  influence  on  the  spasm. 
Electricity  (the  voltaic  current  from  the  spine  to  the  muscles)  has 
been  observed  to  lessen  the  spasm  in  trifling  cases,  but  probably  did  not 
influence  the  course  of  the  disease.  Continuous  warm  baths  have  been 
occasionally  employed,  since  the  time  of  Ambrose  Par^.  Zechmeister 
kept  one  patient  in  a  bath  for  a  fortnight,  but  the  treatment,  used  in 
eight  cases,  did  not  influence  the  mortality,  since  seven  of  the  patients 
died.  It  seemed,  however,  to  moderate  a  little  the  intensity  of  the 
spasm.  Bleeding  was  formerly  largely  used,  and,  opposed  as  the 
measure  is  to  the  therapeutic  principles  of  the  present  day,  it  may 
remoYO  some  of  the  toxine  from  the  system ;  at  any  rate,  cases  have 
recovered,  and  the  flow  of  blood  has  appeared,  in  some  instances,  to 
lessen  the  spasm.  Transfusion  of  blood  has  been  once  employed,  but 
without  success  (Sakler).  No  case  has  yet  been  influenced  by  the 
injection  of  the  serum  of  immune  rabbits,  supposed  to  contain  the 
antitoxine.  It  was  tried  in  a  case  of  tetanus  neonatorum,  but  four 
injections  had  no  effect. { 

On  the  whole,  the  drugs  that  seem  to  deserve  most  confidence  in  the 
treatment  of  tetanus  are  bromide  of  potassium  and  chloral,  morphia, 
and  perhaps  eserine.  The  first  two  may  with  advantage  be  combined, 
the  influence  of  both  being  kept  up  continuously,  or  bromide  may  be 

*  Karg  C  Arch,  f .  kliiu  Chirorg./  xziz,  p.  838)  relates  four  osaes  in  whidi  tfas 
tnuisient  amelioration  of  the  Bymptoma  did  not  prevent  death.  He  sdyiMa  the 
nmultaneonf  nse  of  morphia.  One  noteworthy  leason  from  hb  casea  ii  that  if  artl- 
ficisl  respiration  hecomes  necessary  it  it  mt^  facilitated  hy  tracheotomy.  Cases 
•Qocessf  ally  treated  have  heen  recorded  hy  Berckham  ('  Berl.  kL  Wochenschr.,'  1881^ 
Ko.  48)  and  Qontermann  (ib.,  1883,  No.  44).  In  the  latter  case,  the  tetanus  followed 
an  injoiy  to  the  head.  Nine  injections  were  given  in  the  course  of  a  few  days,  each 
eoQsiattng  of  i — ^  grain  of  curara»  dissolved  in  40  parts  of  water  and  2  of  spirit. 
He  makes  the  reasonable  suggestion  that  the  activity  of  the  specimen  employed 
should  always  he  proved  hy  an  injection  in  an  animal. 

t  A  collection  of  937  reported  cases,  beginning  before  the  fifteenth  day,  has  been 
made  by  Melden,  to  compare  the  apparent  effect  of  different  drugs,  bnt  it  is  doubtful 
what  valne  can  be  attached  to  the  statiKtics  of  so  very  large  a  number  of  cases. 
Chloral  and  cnrara  are  each  credited  with  the  cure  of  n  quarter  of  the  cases  in 
which  they  were  used;  opium  with  one  twenty- fifth;  coninm  one  scTenth;  Indian 
hemp  a  sixth ;  bromide  a  fourteenth ;  alcohol  a  quarter ;  and  a  third  of  those  treated 
by  other  agents  are  said  to  have  recovered  ('  Lancet,'  1887). 

I  Uabiniky, '  Berl.  kl.  Wochensc-h./  189L 
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given  frequently,  and  chloral  in  occasional  hypnotic  doses.    K  ike 
violence  of  the  spasm  threatens  death  during  a  paroxysm,  this  should  be, 
if  possible,  averted  by  the  inhalation  of  chloroform  or  nitrite  of  unyl, 
but  on  the  value  of  the  latter  for  this  purpose  further  obserratuma 
are  necessary.    Lastly,  it  is  of  great  importance,  in  the  event  of  appa- 
rent death  during  a  paroxysm,  that  an  attempt  shoold  be  made  ti 
restore  the  patient  by  artificial  respiration.    It  is  surprising  that  tliii 
measure  has  been  so  rarely  adopted.    Its  importance  is  illustrated  \if 
a  case  recorded  by  Farrage.*    During  a  severe  paroxysm,  heart  aad 
respiration  stopped,  the  patient  was  apparently  dead.    Artificial  xe- 
spiration  was  employed,  and  in  five  minutes  the  heart's  pulsations  could 
be  again  perceived.    For  two  days  the  spasm  was  extremely  slight; 
a  most  violent  paroxysm  then  occurred,  during  which  the  patient  died, 
no  medical  assistance  being  at  hand.     The  remarkable  freedom  fraa 
spasm  in  this  case,  and  one  or  two  others  on  record*  after  rerifallf 
artificial  respiration  from  apparent  death,  can  only  be  ascribed  to  tb 
influence  of  the  arrest  of  the  circulation  on  the  morbid  conditkm  rf 
the  centre.    This  ^t,  and  the  evidence  that  the  primary  diatarbancB 
is  in  the  medulla  oblongata,  suggest  the  desirability  of  tiyiog  tk 
effect  of  ligature  of  the  vertebral  arteries,  which  Alexander  has  intio- 
duced  for  the  treatment  of  epilepsy.    The  operation  is  8e?ei«  whet 
both  vertebrals  are  simultaneously  tied,  but  in  a  caM  in  vhich  tfi 
danger  was  extreme  it  might  be  justifiable. 


TETANY. 

The  condition  designated  ''  tetany''  is  characterised  by  tonio 
cular  spasm  or  "contracture,"  affecting  especially  the  extremitiei, 
symmetrical  in  distribution,  and  either  paroxysmal  or  continooaa 
The  spasm  is  often  preceded  and  accompanied  by  sensory  symptom^ 
tingling,  formication,  or  pain. 

The  affection  was  first  described  more  than  fifty  years  ago  ^ 
Steinheim  in  Germany,  and  Dance  in  France,  but,  like  sonuuBy  otter 
maladies,  it  was  through  the  study  and  description  of  the  disease  bj 
Trousseau  that  it  became  generally  known.  Trousseau  called  it 
"  tetaniUa,"  but  the  name  **  tetany,"  by  which  it  is  now  miiT«»l|f 
known,  was  suggested  by  Lucien  Corvisart  in  I852.t 

•  'Lancet,' 1860,  Sept.  18th. 

t  Trousseau's  account  of  the  disease  u  accessible  to  Engliah  readin  fai  tki  v<l^ 
of  lectures  translated  by  Bazire.  Other  descriptiona  have  been  giTea  bj  Bi^ 
CDeut.  Arch.  f.  kl.  Med.,'  xu,  1863,  405);  WeiM  (*  Volkmann't  kfia.  V«t, 
No.  169) ;  Buzzard  (*  Clin.  Lect./  p.  411) ;  and  Aberoaabie  ('  On  Tetany  ial««< 
Children,'  London,  1880). 
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Causes. — Tetany  is  rather  more  frequent  in  males  than  in  females, 
the  proport:ou  being  as  seven  to  six,  but  this  relation  does  not  obtain 
at  all  ages.  It  occurs  at  all  periods  of  life,  from  infancy  to  old  age, 
but  is  most  frequent  in  early  childhood  and  in  early  adult  life.  Of 
150  cases  that  I  have  collected  from  various  sources  or  observed 
myself,  142  are  available  for  comparison  on  these  points. 


Aget  •    •    1-4    &-9 


HalM     •      26 ...  5 
Femalet .        8  ...  8 


Total.    .      S4...8 


1-9    10-19    20-29    80-89    40-49    50-61 


81  ...  28    ...    9    ...    4.-5...    4-  76  Males. 
11  ...  18     ...  15    ...  19    ...    8    .M    0-  66  Females. 


42  ...  86    ...  24    ...  28     ...  18     .-    4-148 


Thus  the  disease  is  most  frequent  in  infancy  and  in  the  second 
decade  of  life.  More  than  half  the  cases  occur  during  the  first 
twenty  years.  In  early  childhood  the  disease  is  far  more  frequent  in 
males  than  in  females,  but  between  the  ages  of  twenty  and  fifty  the 
liability  of  the  sexes  is  reversed,  and  females  suffer  twice  as  frequently 
as  males.  0?er  fifty,  on  the  other  hand,  the  only  recorded  cases  have 
been  in  males.  These  figures  correspond,  on  the  whole,  with  those 
supplied  by  smaller  series  of  cases  lately  published,  but  some  varia- 
tions exist,  owing  to  special  features  that  have  marked  periods  of 
special  prevalence.  Young  children,  for  instance,  have  sometimes 
been  the  only  sufferers,  and  in  a  number  of  such  cases  at  Prague,  the 
proportion  of  males  to  females  was  only  as  2  to  1,  while  of  a  series  of 
41  cases  in  adults,  86  were  males  and  5  females. 

A  neun>pathic  heredity  can  be  traced  in  only  a  small  proportion  of 
cases,  but  that  a  family  predisposition  sometimes  exists  is  shown  by 
instances  recorded  by  Abercrombie,  in  which  there  occurred,  i^ 
different  times,  in  each  of  two  families  four  cases,  and  in  another 
family  three  cases.  It  has  often  been  observed  to  be  more  frequent 
in  winter  or  in  spring  than  in  summer  or  autumn,  in  the  case  both  of 
outbreaks  and  of  recurrences. 

Most  of  the  male  cases  have  occurred  in  the  lower  classes,  and  occu- 
pation is  influential  partly  as  involving  exposure  to  cold  and  fatigue ; 
but  the  affection,  especially  in  Germany,  is  common  in  shoemakers 
ftnd  tailors,  perhaps  from  some  influence  exerted  by  posture  combined 
with  that  of  a  sedentary  life. 

A  direct  exciting  cause  of  tetany  can  be  traced  in  at  least  three 
^oarters  of  the  cases.  The  most  frequent  is  diarrhoea,  usually  long 
continued  and  exhausting,  but  sometimes  acute  and  brief.  Epidemic 
diarrhflsa  has  been  the  cause  of  some  local  outbreaks  of  tetany  in 
jouug  children.  It  often  co-exists  with  other  causes.  Next  in  fre- 
queucy  is  exposure  to  cold,  which  may  produce  also  catarrhal 
disturbance.  A  lady  a  mouth  after  confinement  caught  cold  in 
driving;  an  attack  of  tonsillitis  came  on,  and,  in  a  few  days,  a  sharp 
attack  of  tetany,  quickly  yielding,  however,  to  treatment.  Cold  is 
effective,  especially  when  conjoined  with  fatigue,  acute  disease,  and 
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lactation.  A  series  of  cases  in  women  who  were  suckling  led 
Trousseau  at  first  to  propose  for  the  disease  the  name  of  "  nnne^i 
contracture."  The  comparative  frequency  of  the  disease  in  adult 
women  is  almost  entirely  due  to  the  various  influences  of  matenutj. 
The  tetany  may  also  come  on  during  pregnancy,  usually  during  the 
second  half,  but  sometimes  early  ;  it  almost  always  continues  until 
delivery  and  then  ceases,  at  once,  or  in  a  week  or  two.  In  those  who 
have  suffered  before  marriage  it  is  especially  apt  to  occur  during  preg- 
nancy, often  more  than  once,  but  not  alwajs  in  successive  pregnandM. 
It  may  also  develop,  in  rare  instances,  after  confinement  Other 
occasional  causes  are  simple  ansemia,  prolonged  muscular  effort  oC 
various  kinds,  alcoholism,  and  sexual  excess,  especially  masturbatum. 
Many  cases  have  been  observed  in  the  subjects  of  dilatation  of  the 
stomach,*  sometimes  with  ulceration  or  with  the  cicatrix  of  an  olcer, 
which  in  some  has  been  at  the  middle  of  the  organ,  associated  with 
external  adhesions,  an  hour-glass  form  of  the  organ,  and  even  with 
rotation  of  the  pyloric  end. 

In  young  children  the  indications  of  rickets  are  rarely  absent^  and 
in  them  tetany  is  evidently  allied  to  the  carpo-pedal  oontractioos  m 
common  in  that  disease,  and  it  is  often  associated  with  laryngismoi 
stridulus  and  convulsions.  In  three  recorded  instances  the  diseue 
was  apparently  due  to  intestinal  worms  (tsenise),  and  ceased  wbeo 
these  were  expelled.  It  very  rarely  follows  a  fright,  and  seldom 
an  injury,  but  there  is  one  operation  after  which  it  is  singularly  fre- 
quent,— excision  of  the  thyroid.  When  the  whole  thyroid  is  remoTed, 
tetany  supervenes  in  about  one  sixth  of  the  cases ;  this  is  the  avenfce 
of  a  series  of  cases  reported  by  various  surgeons,  which  have  varied 
from  7  in  70  (Wolfler)  to  12  in  53  (Bilbroth).  All  the  patients  have 
been  young  females,  still  in  the  developmental  period  of  life.  The 
sjmptoms  of  tetany  set  in  during  the  first  ten  days  after  the  open 
tion.  It  does  not  follow  partial  extirpation.  It  has  been  obserred 
in  association  with  atrophy  of  the  thyroid  and  myxoedema.  This 
remarkable  relation  to  thyroidectomy  will  be  considered  farther  is 
connection  with  the  pathology  of  the  disease. 

In  well-marked  forms,  tetany  is  less  frequently  associated  with 
hysteria  than  might  be  expected,  but  hysterical  contracture  sometimei 
assumes  a  similar  form,  and  it  may  indeed  be  difficult  to  say  whetbtf 
a  given  case  is  to  be  regarded  as  tetanoid  hysterical  contracture,  or  if 
true  tetany  in  an  hysterical  subject.  The  acute  diseases,  during  or 
after  which  tetany  has  been  known  to  come  on,  are  typhoid  feWt 
scarlet  fever,  cholera,  smallpox,  rheumatic  fever,  measlds,  febricoK 
catarrh,  and  pneumonia.  It  has  been  met  with  very  frequently  in sone 
epidemics  of  typhoid,  usually  during  the  latter  part  of  the  disesi^ 
after  the  sixteenth  day,  or  during  convalescence— in  rare  cases  daring 
the  first  week.  It  has  also  been  met  with  in  Bright* s  disease,  and  I 
have  seen  one  case  apparently  due  to  lead-poisoning.  Symptomi 
*  Cases  described  by  Collie,  Nason,  MoUer,  LOb,  and  otlifln. 
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resembUng  those  of  tetanj  lasting  a  week  haye  followed  a  fall  on  the 
head  in  a  young  child,  which  caused  loss  of  consciousness  and 
Tomiting  for  two  days.* 

IiastlT,  singular  epidemics  of  tetany  hare  been  met  with  on  the 
Continent.  Some  of  these  are  apparently  analogous  to  the  occasional 
epidemics  of  hysterical  convulsion.  For  instance,  in  a  girls*  school  in 
France,  in  1876,  an  epidemic  occurred  in  which  no  less  than  thirty 
girls  were  attacked.f  A  still  more  singular  epidemic  occurred  in  1846 
in  certain  Belgian  prisons.  The  local  prevalence  of  the  typical 
disease  is  apparently  secondary  to  that  of  one  of  its  causes,  as  diar- 
rhoea in  children,  or  typhoid  fever,  in  which  there  has  been,  probably, 
some  special  element  in  the  cause  of  the  primary  disease. 

Symptoms. — ^As  a  rule,  the  peculiar  symptoms  in  the  limbs  come 
on  without  premonitory  nervous  disturbance,  but  in  rare  cases  they 
have  been  preceded  by  headache,  pain  in  the  spine,  and  malaise,  and 
even  vomiting  not  due  to  gastric  derangement.  The  muscular  spasm 
may  bo  the  first  symptom,  but  is  usually  preceded  for  a  few  hours  or 
days  by  sensory  disturbance  in  the  extremities,  as  "tingling"  or 
**  burning "  sensations.  The  spasm  almost  always  sets  in  suddenly 
in  the  hands,  occasionally  in  both  hands  and  feet  at  the  same  time, 
larely  in  the  hands  only,  and  still  more  rarely  in  the  trunk.  The 
hands  feel  stiff  and  cramped,  and  then  become  fixed.  The  usual 
posture  is  with  the  fingers  flexed  at  the  metacarpo-phalangeal  joints, 
extended  at  the  others ;  the  thumb  is  add uc ted  and  in  contact  with 
ibo  index  finger,  or  is  flexed  beneath  it,  while  the  spasm  in  the  thenar 
and  bypotbenar  muscles  renders  the  palm  hollow.  The  fingers  are 
■ometimes  pressed  together,  sometimes  inclined  towards  the  ulnar 
aide.  The  position  of  the  fingers  is  mainly  due  to  spasm  in  the 
interossei  muscles.  The  wrist  is  usually  slightly  flexed.  The  elbow 
may  be  free,  but  is  more  often  in  slight  flexion.  The  shoulder  muscles 
are  rarely  involved,  but  occasionally  there  is  spasm  in  them  adducting 
the  arm.  In  a  few  cases  the  spasm  in  the  hand  muscles  has  been  chiefly 
in  the  long  flexor  of  the  fingers,  which  are  then  flexed  at  all  joints, 
and  the  fist  thus  closed.  Still  more  rarely  the  wrist  has  been  extended, 
and  in  two  recorded  cases  the  fingers  were  extended  at  all  joints. 

The  feet  are  extended  at  the  ankle-joint,  and  are  inverted,  being  in 
the  position  of  talipes  equi no- varus.  The  toes  are  strongly  flexed; 
the  knees  are  usually  extended,  rarely  flexed.  The  thighs  are  some* 
times  adducted,  rarely  flexed. 

In  cases  of  slight  or  moderate  severity  the  contracture  is  limited  to 
the  hands  and  feet,  not  unf requently  to  the  hands.  It  is  very  rarely 
■i«T^ii>r^1  In  severe  cases  the  muscles  of  the  trunk  and  head  share  in 
the  spasm.  The  abdominal  muscles  become  rigid,  and  there  may  be 
■paaaodic  letention  of  urine.    Those  of  the  back  are  less  affected, 

•  Demmc,  1889. 

t  Simon ;  MaitndU, « Thte  ds  F^tfU,'  1877. 
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but  occasionally  there  is  a  slight  degree  of  opisthotonos.  The  thorn 
maj  be  fixed  bj  spasm,  which  may  even  involye  the  diaphragm,  and 
cause  some  difficulty  in  breathing,  cyanosis,  and  even  transient  Ion  o! 
consciousness.  Sometimes  the  stemo-mastoids  are  rigid,  and  the  bead 
may  be  bent  forwards.  More  frequently  the  jaws  are  closed  by  spaim 
in  the  masseters,  the  angles  of  tbe  mouth  are  drawn  out,  and  the  eye- 
lids are  half  closed.  Even  the  eyeball  muscles  may  be  involtred,  cain- 
ing  strabismus,  convergent  or  divergent,  and  immobility  of  thepnpili 
has  been  observed.  The  tongue  is  sometimes  stiff,  and  artieoUtioii 
may  be  rendered  difficult  by  this  or  by  the  involvement  of  the  kiyiii, 
and  swallowing  by  spasm  in  the  pharynx.  The  affection  of  the 
muscles  of  the  face  is  usually  only  seen  in  severe  attacks,  but  hai 
been  occasionally  met  with  in  attacks  which  were  very  slight. 

The  tonic  spasm  may  render  the  muscles  firm  and  hard,  and  fibril- 
lary contractions  are  sometimes  visible  in  them.  Barely,  paroxynu 
have  begun  by  brief  clonic  spasm.  Attempts  to  extend  the  musdea 
usually  cause  much  pain.  Mo? ement  is  interfered  with  by  the  iptim 
and  in  proportion  to  it,  but  there  is  no  actual  paralysis.  When  the 
contracture  is  slight,  movements  are  merely  rendered  difficult  and 
awkward ;  when  it  is  considerable,  all  voluntary  movement  may  be, 
for  the  time,  impossible. 

Slight  contracture  may  be  painless,  but  when  the  spasm  it  coi- 
siderable  there  is  severe  cramp-like  pain  in  the  muscles,  and  tharp 
pains  pass  up  the  limbs,  especially  in  the  course  of  the  nerves.  Wbeo 
the  spasm  is  continuous,  tbe  pain  may  be  paroxysmal,  prohaUj  is 
consequence  of  slight  exacerbations  of  the  spasm.  The  subjective 
sensations  (tingling,  <&c.)  which  precede  tbe  spasm  may  persist  dnriif 
the  intervals,  and  may  be  accompanied  by  actual  diminution  of  lenii- 
bility  to  touch  or  pain,  or  to  both. 

The  spasm  is  usually  paroxysmal.  After  continuing  for  a  tiB^ 
which  varies  from  a  few  minutes  to  a  few  hours,  and  rarely  to  t  few 
days,  the  contracture  gradually  passes  off,  to  recur  after  a  varitUe 
interval  of  hours  or  days.  A  feeling  of  stiffness  often  saeoeedi 
it.  In  some  cases  the  spasm  continues  in  slighter  degree  it  ^ 
arms,  rarely  in  the  legs  only,  in  the  intervals  between  tbe  paroxyfltf^ 
In  other  cases,  again,  in  both  children  and  adults,  the  spiitm  mf 
continue  in  moderate  degree  for  several  days,  without  exaoerbitioiii 
or  with  merely  an  occasional  trifling  increase.  Attacks  of  spaim  lUf 
occur  and  even  commenc-e  during  sleep,  and  if  there  is  eontiaieii 
contracture  this  may  persist  during  sleep,  although  usually  in  k0 
degree.  Abercrombie  observed  no  change  in  the  ooutinaoiu  tpttf 
dm  Jig  an  attack  of  measles  which  ended  fatally.  Attacks  are  loa^ 
times  excited  by  muscular  exertion.  When  due  to  dilatation  ol  tbe 
stomach,  percussion  of  the  abdomen  has  excited  attacks,  and  tins  im< 
also  observed  in  a  case  apparently  due  to  perforation-peiitonitia 

In  tbe  intervals  between  tbe  attacks  of  spasm  there  ia  usoallyai^ 
uiarkable  increase  in  the  excitability  of  the  nerves  and  musdeiiDtbe 
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pwte  in  which  the  Bpasm  oocan  or  is  most  intense.  Percussion  of  the 
mnsolesy  and  especially  of  the  nerres,  causes  a  conspicuous  contraction. 
This  phenomeDon  may  be  well  observed  in  the  face,  where  a  tap  on  the 
nerre  will  often  cause  a  momentary  contraction  in  all  the  muscles 
supplied  by  it  (the  "  facial  phenomenon  ")•  It  is  also  marked  in  the 
limbs,  in  which  an  attack  of  charucteristic  local  spasm  may  usually  be 
induced  by  compression  of  the  artery  and  nerves  of  the  limb, 
sometimes  called,  from  its  discoverer, "  Trousseau's  phenomenon."  The 
spasm  comes  on  a  few  minutes  after  the  commencement  of  the 
pressure.  It  is  probable  that  the  effect  is  chiefly  produced  through  the 
nerves,  although  it  is  said  that  sometimes  compression  of  the  artery  is 
effective  when  that  of  the  nerve  is  not ;  but  slighter  pressure  on  the 
nerve  has  sometimes  been  the  most  effective,  and  can  hardly  be  avoided 
when  the  artery  is  compressed.  Sometimes  this  phenomenon  cannot 
be  obtained.  Abercrombie  found  the  increased  irritability  invariably 
present  in  the  face,  and  not  in  the  limbs,  in  cases  of  continuous 
tetany  of  young  children.  Cutaneous  reflex  action  is  also  greater 
than  normal,  especially  on  the  trunk.  The  knee-jerk  may  be  normal, 
but  sometimes  it  cannot  be  obtained,  probably  by  reason  of  slight 
persistent  muscular  contraction,  and  not  because  it  is  really  absent. 

There  is  also  a  greatly  increased  electrical  excitability  of  the  nerves 
of  the  most  affected  parts  to  both  faradism  and  voltaism.  I  have 
obtained  contraction  in  the  muscles  of  the  face  by  applying  to  the 
nerve  the  voltaic  current  from  a  single  cell.  The  mode  of  reaction  to 
Toltaism  is  changed,  as  Brb  has  pointed  out.  The  earliest  contraction 
occurs  with  the  positive  pole  when  the  circuit  is  closed,  and  sometimes 
when  it  is  opened,  instead  of  at  the  negative  pole  when  the  circuit  is 
olosed.  Moreover,  the  closing  and  opening  of  the  circuit  causes  not 
only  a  momentary  contraction,  as  in  health,  but  a  prolonged  contrac- 
tion, "  tetanus,"  and  this  with  the  positive  pole  (anode)  as  well  as  with 
the  negative  (kathode).  It  is  the  only  condition  in  which  anodal 
opening  tetanus  has  been  observed  in  man.  Thus,  instead  of  the 
normal  reaction  (see  vol.  i,  p.  54)  1,  KGIC ;  2,  ACIC.  EOC ;  8,  AOC, 
We  have  1,  AGIO ;  2,  AOC ;  8,  KCIC,  or  1,  AOC ;  2,  ACIC,  KCIO, 
AOTe.*  A  similar  increased  irritability  has  been  found  in  the  sensory 
nerves  ;t  a  sensation  has  also  been  produced  more  readily  by  the  anode. 
It  is  said  also  to  exist  to  mechanical  stimulation.  The  increased  irri« 
tability,  electrical  and  mechanical,  is  greatest  at  the  height  of  the 
disease,  lessens  with  it,  but  usually  persists  for  two  or  three  weeks 
after  the  spasms  have  ceased  and  after  pressure  has  ceased  to  be 
effeetive.| 

*  It  Ss  Mid  that  excitability  of  the  nenre  tometimes  exttti  to  voltai«in  only,  but 
it  is  probftble  that  in  raoh  csaes  it  would  have  been  foand  eqnally  dittinet  to  the 
eepaimte  f anUlie  ahoeka,  had  theae  been  need  inetead  of  tbs  aerial  "  conent  **  (tee 
vol.  I,  p.  876). 

t  Hoffmann,  1888 ;  Chovatek,  1890. 

X  It  IB  aaid  tfiat  the  inereaaed  trritablHty  may  be  aometimaa  found  la  rickety 
ehUdten  and  in  weakly  nervooa  adnlta,  who  have  no  attacks  of  apasm. 
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During  severe  paroxysms  there  is  often  copious  perspiraiion,  iid 
sometimes  local  vaso-motor  disturbance,  redness,  and  even  slight  cedemi 
in  the  affected  parts ;  the  pulse  is  quickened,  and  in  some  cases  and 
in  some  outbreaks  a  rise  in  temperature  has  been  obserred,  nrdj 
exceeding  101^  F.  In  other  cases  the  temperature  has  been  nonniL 
The  urine  is  usually  unchanged,  but  transient  albuminuria  hat  bees 
twice  observed  (Kussmaul,  Nonchen),  and  in  one  case  gljcosaria  coin- 
cided with  the  attack  (Stich).  Tetany  has  been  followed  bj  general 
muscular  atrophy,  and  also  by  local  atrophy  of  the  thenar  musclea 
spreading  to  the  forearm,  and  accompanied  by  slight  atrophy  in  one 
leg ;  the  electrical  irritability  was  lowered  in  the  atrophied  musclei.* 
Other  trophic  changes  have  been  occasionally  observed,  chiefly  in  tlie 
growth  of  the  nails  of  the  feet  and  hands ;  thus  necrosis  has  even  been 
met  with.     Brownish  pigmentation  of  the  hands  and  face  has  been  neen. 

Varieties. — We  may  distinguish  three  varieties  of  tetany,  according 
as  the  spasm  is  intermittent,  remittent,  or  continuous,  but  caaei 
are  met  with  that  present  every  gradation  between  these  varietiai. 
Although  the  spasm  is  almost  always  symmetrical,  I  have  once  seen 
it  so  much  greater  on  one  hand  than  on  the  other,  that  when  slight  ii 
degree,  it  was  one-sided.  There  is  little  relation  between  the  coane 
and  severity  of  the  spasm  except  that  in  the  continuous  form  the  sptim 
is  never  so  violent  as  it  sometimes  is  in  the  paroxysmal  varieties.  In 
young  children  tetany  is  usually  continuous,  but  the  intermittent  foni 
is  not  unknown.  In  older  children  and  adults,  the  continuous  form  ii 
loss  common  than  that  in  which  the  spasms  remit  or  intermit. 

It  has  been  said  that  not  only  does  continuous  tetany  persist  dniing 
sleep,  but  that  attacks  of  spasm  may  occur  even  for  the  first  time 
during  sleep.  The  continuous  form  usually,  however,  lessens  or  ceiiCi 
during  sleep,  to  return  or  increase  on  waking.  It  is  removed  for  the 
time  by  chloroform  narcosis. 

Slight  tetanoid  symptoms  are,  indeed,  not  rare  during  sleep,  etp^ 
cially  in  adult  women  who  are  in  somewhat  feeble  general  health.  Tlie 
patient  is  waked  up  by  tingling  in  both  hands,  accompanied  by  a  feeling 
of  stiffness,  and  sometimes  by  actual  rigidity,  which  may  prevent  ill 
movement  and  last  for  a  few  minutes  or  longer,  even  for  an  hour  or 
more.  The  fingers  may  be  in  the  position  characteristic  of  tetaoj,  or 
may  be  flexed  at  all  joints,  but  never  strongly.  The  tingling  onianj 
last«  longer  than  the  spasm.  The  condition  is  bilateral,  and  oomei  ob 
irrespective  of  posture.f  It  seems  to  be  a  slight  *'  sleep  tetany.**  Oees* 
sionally  the  patients  who  suffer  from  this  nocturnal  tetany  havetinilir 
attacks  in  the  davtime.  Now  and  then  the  attack  is  aooompanisd  bf 
some  }>ain  in  the  head. 

Ccmrss. — In  both  the  continuous  and  intermitting  form  of  (etaB;i 

•  WeMs. « Wl«ii.  Allg.  med.  Zeit.,'  1885,  Na  81. 

t  U  muflt  not  be  confoonded  with  the  tlnglins  in  tlie  regkm  of  the  otair  iW 
that  b  doe  to  long  flexion  of  the  elhow,  or  in  all  the  flngen  that  is  eeond  ^  f^ 
sweoB  thebranddaiplenei  in  Iheee  eeees  the  tia^iBg  is  always 
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the  total  duration  of  the  disease  Tariefl  mucli.  Cases  of  either  yarietjr 
may  last  onlj  a  few  days ;  but  the  continuous  form  yerj  seldom  pre- 
sents the  prolonged  duration  which  is  not  uncommon  when  the  spasm 
is  intermittent.  If  the  spasm  presents  no  considerable  remission  it  is 
rare  for  the  disease  to  last  more  than  a  few  weeks,  whereas  in  the  cases 
of  intermittent  tetany  the  disease  often  lasts  for  several  months.  In 
the  soTere  cases  after  excision  of  the  thyroid,  which  are  not  fatal,  the 
duration  is  sometimes  prolonged ;  the  symptoms  may  even  continue 
^r  two  or  three  years  after  the  operation. 

Tetany  is  an  affection  prone  to  return  on  a  recurrence  of  its  exciting 
cause,  and  sometimes  witbout  appreciable  cause.  A  mother  suffered 
from  it  while  suckling  each  of  five  successive  children  (Maccall),  and  a 
woman  had  an  attack  in  each  of  ten  successive  winters  (Lussana). 
I  have  also  seen  a  case  in  which  a  woman  became  subject  to  attacks  at 
the  age  of  twenty -two,  and  was  still  liable  to  them  at  thirty-four;  each 
winter,  as  the  cold  weather  came  on,  she  suffered  from  rheumatic 
pains  in  the  limbs,  and  these  were  followed  by  attacks  of  tetany,  each 
lasting  from  half  an  hour  to  one  or  even  two  days,  and  recurring  about 
twice  a  week,  until  the  late  spring,  and  then  they  ceased  until  the  winter. 
Another  patient  had  frequent  attacks,  each  lasting  about  six  hours, 
during  six  weeks  every  spring,  from  the  age  of  fourteen  to  twenty 
years. 

Terminaiian. — Most  cases  of  tetany  end  in  recovery.  Very  rarely 
some  weakness  of  the  legs  has  persisted  for  a  time.  When  death  has 
occurred,  it  has  been  usually  due  to  the  cause  of  the  tetany,  e.  g,  to 
diarrhcea.  In  a  few  instances,  the  spasms  have  caused  death,  either 
directly,  by  their  violence  producing  fatal  exhaustion  (Trousseau),  or 
indirectly,  by  the  repeated  interference  with  respiration  causing  con- 
gestion  of  the  lungs,  and  a  low  form  of  pneumonia.  The  disease,  when 
it  follows  excision  of  the  thyroid,  is  much  more  fatal  than  it  is  under 
other  drcumstances,  except  when  due  to  dilatation  of  the  stomach 
which  lessens  the  strength  of  the  patient.  Tetany  has  been  known  to 
be  immediately  followed  by  chorea  (Salomonsen)  ;  I  have  met  with 
chorea  a  year  after  tetany.  As  might  be  expected,  an  affection  which 
sometimes  occurs  in  hysteria,  is  occasionally  associated  with  other 
symptoms  of  the  latter  disease.  In  one  patient  attacks  of  tetany 
were  preceded  by  hysterical  trismus.  We  have  seen  that  muscular 
atrophy  may  supervene,  either  slight  and  confined  to  the  hands,  or 
general  and  severe.  £]>ileptic  attacks  have  been  observed  in  asso- 
ciation with  tetany,  and  vezy  rarely  mental  disturbance  has  accom- 
panied it.* 

Pathological  Anatokt. — In  the  few  cases  in  which  apostmortem 
eoDMnination  has  been  made,  no  change  has  been  found  which  we  can 
as  the  cause  of  the  disease.    The  minute  alterations  that  have 


•  ftMikUHoohwar^ « Jahrbuch  1  Psyoh V  ix  (thrts  OMSi). 
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been  detected  in  the  spinal  cord  in  some  cases*  are  probably  seocmdiij 
to  its  functional  oyer-action.  Such,  for  instance,  are  capillary  hsmor* 
rhages,  accumulation  of  lymphoid  cells  around  blood-TesseU,  andeTea 
minute  foci  of  myelitis.  The  ganglion-cells  have  been  found  somewhat 
skrunken  in  aspect,  and  to  contain  racuoles.f  Hypenemia  of  thi 
upper  part  of  the  cord  has  been  observed  in  some  cases,  but  was  abi^nt 
in  others.  Softening  in  the  cerrical  region,  met  with  by  TroTUseiOi 
probably  indicated  organic  disease  causing  symptoms  that  simuLited 
tetany,  such  as  may  be  produced  by  a  concussion  of  the  head* 

Patholoot. — The  great  increase  in  the  excitability  of  the  moWr 
nerres  shows  that  there  is  an  alteration  in  the  function  (and  doabt- 
less  also  in  the  nutrition)  of  the  motor  nerve-fibres.  We  know  that 
changes  in  the  nutrition  of  these  fibres  are  usually  dependent  on,  anl 
secondary  to,  a  similar  change  in  motor  cells  of  the  spinal  cord,  of 
which  the  axis-cylinders  of  these  nerves  are  the  prolonged  pro* 
cesses.  The  discovery  of  slight  changes  in  the  cells  in  severe  etaeii 
and  the  fact  that  slight  spinal  weakness  may  follow  tetany,  alio 
suggest  a  disturbance  of  function  of  the  cord,  while  the  bilateral  lyB* 
metry  of  the  disease^  and  the  peculiar  and  uniform  character  of  thi 
spasm,  oonstitute  strong  evidence  of  its  central  origin.  The  sensory ifB* 
ptoms  indicate  that  the  disturbance  of  function  is  not  confined  to  moltf 
structures.  Beyond  this  we  are  not  at  present  justified  in  going. 
There  is  in  this  (as  Weiss  has  pointed  out)  nothing  inconsistoit  vitk 
the  possibility  that  the  primary  disturbance  may  be  still  higher  up  ia 
the  brain,  and  that  the  derangement  of  the  cord  and  nerves  maj  be 
secondary,  although,  at  present,  the  only  evidence  of  implication  of  the 
cerebrum  is  afforded  by  the  associated  symptoms  of  insanity,  hyiteriik 
«nd  epilepsy.  These  do  not,  however,  show  that  the  special  symptoDi 
have  a  cerebral  origin,  although  it  may  be  noted  that  the  peenlisr  fon 
of  spasm  ('*  interosseal "  flexion  of  the  fingers)  is  seen  in  soms  fonni 
-of  spasm  of  brain  origin  as  in  many  cases  of  epilepsy. 

Whatever  the  seat  of  the  disease,  the  morbid  process  miut»  si  a 
rule,  be  limited  to  disturbance  of  function  and  nutritaon,  sad  Ae 
occasional  origin  of  the  disease  in  reflex  irritation  soggosti  tint  ^ 
disturbance  of  function  may  be,  in  snch  cases  at  leasts  the  pnmaij 
change.  The  resemblance  of  the  spasm  to  that  seen  ia  eq[ote 
has  struck  many  observers,^  and  has  suggested  its  depeBdenes  et 
•ome  toxic  influence,  possibly  in  dilatation  of  the  stowadb,  •■ 
** auto-toxic"  process,  by  some  product  of  imperfect  digestion  9td 
altered  secretion.  The  search  for  such  an  agent  in  the  eoBfesoli  d 
the  stomach  has  hitherto  been  unsuccessf oL    The  effect  of  cold  MJ 

*  Bj  Weisf,  Langhaii%  Femrio,  fte. 

t  The  signifioance  of  the  vacuoles  in  nerve-eelle  hM  been  flioek  dbMMi  I 
believe  that  they  f ona  during  the  prooeu  of  hardening,  hot  ooly  when  the  iiOi  *ei 
in  an  abnormal  etata. 

X  Imbert-Qoub^e  {lS44i),  Haaee^  Mozoi^  EnlsnbiKg; 
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possiblj  be  doe  to  a  blood  change,  anch  as  causes  rbeumatic  fever ; 
its  action  on  the  nerTos  of  the  skin  may  co-operate  with  a  predisposi- 
tion. Some  etiological  facts  are  scarcely  compatible  with  a  toxic 
cause.  Infantile  tetany  has  doubtless  the  same  cause  as  infantile 
oonTulsions  (q.  t.)« 

The  frequent  occurrence  of  the  disease  after  excision  of  the  thyroid 
is  a  pathological  fact  of  great  importance,  but  not  yet  of  dear 
significance^  although  most  observers  consider  that  a  toxic  mechanism 
is  the  probable  explanation.  It  can  be  produced  also  in  animals,  and 
follows  ligature  of  all  the  blood-yessels  of  the  organ,  as  well  as  its 
excision.  The  remarkable  fact  has  been  ascertained  that  if  one  half  of 
the  thyroid  is  first  lemoTod  (a  proceeding  that  does  not  cause  tetany), 
and  is  placed  in  some  other  part,  as  the  peritoneum,  the  second 
half  can  be  afterwards  removed,  in  some  cases,  without  the  result  that 
would  follow  the  simultaneous  excision  of  both  haWes.*  The  malady 
has  been  thought  to  be  the  first  result  of  the  process  which  leads  to 
myxosdema  and  the  **  cachexia  strumipriva,*'  and  to  be  due  to  the 
accumulation  in  the  blood  of  some  material,  as  mucin,  which  it  is  the 
function  of  the  thyroid  to  change.  With  the  admission  of  the  possi- 
bility of  this  we  must,  at  present,  be  content. 

On  the  whole,  our  knowledge  of  the  pathology  of  the  disease 
points  to  the  nerFc-cells  of  the  spinal  cord  and  medulla  as  the  parts 
immediately  deranged;  whether  these  structures  are  affected  pri* 
manly,  or  in  consequence  of  a  deranged  action  of  the  motor-cells  of 
the  oortex,  we  have  yet  to  ascertain.  The  nerTc-fibres  seem  to  share 
the  disturbance,  almost  from  the  first.  Its  definite  and  uniform 
features  suggest  that  the  derangement  is  a  primaiy  one  of  the  cells 
ihemselTesy  and  is  not  produoed  by  the  agency  of  any  raso-motor 
mechanism. 

DiAOVOflis. — ^The  peculiar  character  of  the  spasm,  its  limitation  to 
certain  groups  of  muscles,  its  commencement  in  the  extremities,  and 
its  bilateral  symmetry,  are  usually  sufficient  indications  of  the  nature 
of  the  case.  If  present,  the  intermissions  in  the  spasm,  the  increased 
irritability  of  the  nerres,  and  the  excitation  of  the  spasm  by  their 
eoflspression,  corroborate  the  diagnosis,  but  these  symptoms  may  be 
abaeot  in  early  eases.  The  presence  of  one  of  tbe  most  common 
elMogical  conditions  (exposure  to  cold,  diarrhosa,  lactation  or  preg- 
nancy), is  also,  in  some  cases,  of  diagnostic  Talue.  It  is  important, 
however,  to  remember  that  in  slight  cases  the  sensory  symptoms  may 
attract  more  attention  than  the  motor  spasm.  Whenever  chronic 
tingling  in  the  hands  and  feet  is  complained  of,  careful  inquiry  should 
be  made  for  attacks  of  spasm. 

From  tetanus  the  disease  is  distinguished  by  the  commonly  inter* 


•  IWhUry,  *  Wien  klin.  Wocli«ii«ch .,'  189a    Tetan j  wm  aomethnat  prsventad  by 
pkiiny  Um  wbols  orgmo  in  th«  peritoiMam,  and  oecomd  wh«n  thii  was  tf  tarwarda 
(•  Naur.  CenU,'  1892). 
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mittang  character  of  the  spasm,  by  its  commenoement  in  the  extremi- 
ties, bj  the  peculiar  posture  of  the  bands,  and  bj  the  fact  that  the 
earliest  symptom  in  tetanus,  spasm  in  the  masseters,  is  the  latest  in 
tetany.  In  organic  brain  disease,  contracture  is  usually  permanent 
and  often  unilateral;  there  is  paralysis  in  addition  to  spasm,  and 
cerebral  symptoms  axe  usually  present.  Hysterical  contracture  may 
closely  resemble  tetany,  so  £Bir  as  the  form  of  spasm  is  concerned, 
but  is  almost  invariably  unilateral,  while  tetany  noTer  is.  When 
such  contracture  is  bilateral,  the  case  should  be  regarded  as  one  of 
hysterical  tetany.  In  the  tonic  form  of  epilepsy,  bilateral  spasm  may 
exist,  almost  identical  with  tetany  in  its  character,  but  distinguished 
by  the  extreme  brevity  of  the  paroxysms,  and  by  the  oconrrenoe  of 
loss  of  consciousness. 


Pbookosxs. — ^Tetany  inyolTes  little  danger  to  life  except  in  the  cases 
after  excision  of  the  thvroid,  and  those  due  to  dilatation  of  the 
stomach.  The  chief  danger  is  from  the  cause  of  the  tetany,  such  as 
serere  diarrhoea.  It  is  only  when  the  paroxysms  are  very  violent, 
causing  considerable  and  repeated  interference  with  respiration,  with 
signs  of  oedema  of  the  lungs,  that  there  is  any  ground  for  apprehen- 
sion. The  duration  of  the  disease  is  difficult  to  foretell.  When  the 
attacks  are  prolonged,  lasting  several  days,  the  affection  is  not  likely  to 
be  of  long  duration,  and  continuous  tetany,  of  slight  intensity,  will 
certainly  soon  be  over.  Prompt  treatment  of  a  commencing  case  will 
frequently  cut  it  short.  As  long  as  the  irritability  of  the  nerves  is 
increased,  the  paroxysms  are  likely  to  recur.  It  must  not  be  forgotten 
that  the  subjects  of  tetany  are  very  liable  to  future  attacks,  if  exposed 
to  an  adequate  cause.  The  tetany  of  pregnancy,  it  most  also  be 
remembered,  usually  continues  until  deliveiy. 

TssATinnrT. — ^Whenever  the  cause  of  the  disease  can  be  traced,  the 
removal  of  this  or  the  mitigation  of  its  general  effect,  is  the  first  and 
most  important  element  in  treatment.  If  resulting  from  exposure  to 
cold,  and  seen  early,  warm  baths,  or  free  diaphoresis,  should  be  em- 
ployed. Pilocarpine  has  been  used  with  advanti^,  but  is  seldom 
necessary.  The  state  of  the  bowels  must  be  carefully  regulated. 
Lactation  should  be  stopped,  and  strength  restored  by  tonics,  espe- 
dally  by  iron  and  quinine. 

In  most  cases  the  spasm  may  be  relieved  most  effectually  by  full 
doses  of  bromide  of  potassium,  5ss  three  times  a  day.  Chloral,  Indian 
hemp,  and  hypodermic  injections  of  morphia  have  also  been  found 
useful  for  the  same  purpose.  The  inhalation  of  chloroform  at  first 
increases  the  spasm,  but  all  contracture  usually  disappears  when  the 
patient  is  fully  under  its  influence ;  at  the  same  time  chloroform  has 
little  influence  in  preventing  a  recurrence.  Two  cases,  however  (re- 
corded by  Hauber),  which  had  resisted  other  treatment  were  quioklj 
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eored  by  a  coune  of  chloroform  inhalatioiit  with  energetio  massage 
dnriDg  the  narcosis.  The  local  application  of  stimulating  linimeots 
(especially  chloroform)  and  of  cold  to  the  extremities,  also  sometimes 
arrests  the  spasm.  Trousseau  observed  benefit  from  the  application 
of  ice  to  the  spine.  Electrical  treatment  has  been  followed  bj  improTe- 
ment  in  some  cases,  and  has  failed  in  others.  The  best  results  haTe 
been  obtained  with  the  voltaic  current,  the  negative  pole  to  the  spine, 
the  positive  on  the  irritable  nerves.     Farad  ism  is  contra-indicated. 

In  France,  tetany  was  once  invariably  treated  by  bleeding;  the 
symptoms  rapidly  disappeared  in  some  cases,  especially  in  men,  occa- 
sionally also  in  weakly  women.  The  procedure  often  failed,  however, 
when  tonics  quickly  cured  the  patient.  As  a  rule,  when  the  spasm 
has  ceased,  nervine  tonics  are  desirable,  as  strychnia,  quinine,  arsenic, 
iroo»  or  valerianate  of  zinc.  I  have  found  the  two  last,  with  bromide, 
of  great  service  in  chronic  paroxysmal  tetany. 

The  treatment  of  tetany  in  children  is,  in  the  main,  similar  to  that  of 
their  convulsions.  Attention  to  the  underlying  diathesis  is  of  para- 
mount importance.  In  y  ounr:  children,  symptoms  of  rickets  are  rarely 
absent,  and  cod-liver  oil  and  iron  are  the  most  effectual  remedies,  the 
continuous  tetany  of  early  life  being  less  amenable  to  sedatives  than 
the  intermittent  tetany  of  older  children  and  adults.  Cheadle  found 
bromide  and  chloral  useless  in  one  case,  in  wbich  the  extract  of  Cala- 
bar bean  succeeded,  in  doses  of  one  thirty-sixth  of  a  grain  increased 
gradually  to  a  third,  but  cod-liver  oil  and  iron  were  given  at  the 
same  time.  In  addition  to  the  latter,  the  administration  of  bromide 
•hoold  never  be  omitted. 

For  nocturnal  tetany  I  have  found  no  remedy  so  useful  as  a  dose 
of  digitalis  given  at  bedtime.  Bromide  often  removes  the  symptom* 
bat  occasionally  fails.  Tonics  may  also  be  given  with  advantage 
during  the  day. 

Tetutoid  Chobba. 

A  ease  was  recently  under  my  care  that  presented  symptoma  inter- 
mediate between  those  of  chorea  and  of  tetany.  The  disease  was  fatal 
sad  no  lesion  was  found  after  death.  The  patient  was  a  boy  aged  ten. 
A  brother  was  said  to  have  died  from  some  affection  similar  to  that 
from  which  this  child  was  suffering.  There  was  a  history  of  three 
dher  relations  having  suffered  from  maladies  resembling  chorea.  In 
the  patient  the  symptoms  commenced  gradually,  seven  months  before 
death.  They  consisted  of  tonic  spasm,  which  was  continuous,  aod 
varied  by  paroxysmal  attacks  of  similar,  but  more  intense,  spasnu 
The  face  was  involved  on  both  sides,  so  us  to  cause  a  constant  peculiar 
The  tongue  was  pressed  back  against  the  palate  in  such  a 
as  to  impede  swallowing  and  ])rovent  speech.  The  arms 
extended,  pronated,  and  rotated  inwards,  8o  as  to  brini;  tlie  liack 
oi  the  forearm  outwards,  while  the  fin^^ers  were  generalij  a\i^\i\ij 
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flexed  at  all  joints,  but  at  times  were  extended,  and  slowly  moTed  in 
the  irregular  way  characteristic  of  athetosis.    The  legs  were  extended 
at  all  the  joints,  the  feet  being  OTcr-extended  in  talipes  eqnino- 
varus,  and  the  toes  were  flexed.    At  times  the  spasm  at  the  h^ 
became  flexor,  so  that  the  extended  legs  were  raised  off  the  bed.    The 
muscles  of  the  trunk  were  also  inToWed  in  the  spasm.    At  first  tke 
left  side  was  the  more  severely  affected,  but  afterwards  the  spasm 
became  equal  on  the  two  sides.     The  electric  irritability  of  tbamuselei 
was  normal,  and  there  was  no  mechanical  excitability  of  the  nerres. 
There  was  considerable  pyrexia  during  the  more  severe  stage  of  the 
disease.     The  boy  steadily  emaciated,  and  died  from  exhanstiei. 
The  whole  central  nervous  system  appeared  normal  to  the  naked  eje, 
and  no  distinct  morbid  appearances  could  be  discovered  on  micro- 
scopical examination.    I  have  not  been  able  to  find  a  description  d 
any  quite  similar  case. 


OCCUPATION  NEXTEOSBS. 

The  term  **  occupation  neuroses,"  adopted  from  the  German  ("Be- 
schaftigungs-neurosen  "),  is  a  convenient  designation   for  a  gnmp 
of  maladies  in  which  certain  symptoms  are  excited  by  the  attempt  te 
perform  some  often-repeated  muscular  action,  commonly  one  that  ii 
involved  in  the  occupation  of  the  sufferer.    The  symptoms  oocnr  is 
the  part  by  which  the  action  is  effected,  and  the  action  is  interfered 
with  by  them.     Other  acts  (at  least  in  the  early  stage  of  the  affection) 
do  not  excite  the  symptoms,  and  are  not  interfered  with.    The  moit 
frequent  symptom  is  spasm  in  the  part,  which  disturbs  or  prereDts 
the  due  performance  of  the  intended  action,  and  hence  the  vori 
«'  cramp "   is   commonly   applied   to  it,   qualified   by   the  name  of 
the  action,  or  occupation,   that  excites  the  disorder,  as  "wiiten' 
cramp,"  **  piano fortc-pLivers*  cramp,"  **  telegraphists*  cramp,"  "eeuip* 
stresses*  cramp."     The  term  "  cramp  *'  sets  forth  the  muscular  iptfB 
which,  in  most  cases,  is  the  chief,  but  rarely  the  sole  symptom.   Hkiv 
is  usually  not  only  spasm  but  pain,  which  is  not  the  direct  resnh  of 
the  spasm,  and  may  be  the  only  obtrusive  symptom.    It  majbeie* 
f erred  to  the  muscles,  or  to  the  bones  or  joints,  or  to  the  positioo  of 
certain  nerves.    In  the  latter  case,  it  resembles  neuralgisi  ioi  ^ 
more  closely,  since  certain  foci  of  pain  and  tender  points  0ij  ^ 
developed,  as  in  ordinary  neuralgia,  from  which  it  differs  in  being i^ 
first  not  spontaneous,  but  excited  only  by  the  special  action.   Eeoo^ 
we  must  distinguish  a  motor  and  a  sensoiy  form,  a  spasmodic  sbo  i 
neuralgic  variety  of  occupation-neurosis,  but  the  two  forms  aiv  ^ 
often  combined.    Although  the  disturbance  is  in  the  first  initiB^ 
confined  to  the  special  action,  and  may  remain  limited  to  t]u8,itoA0> 
extends,  ailei  a.  tYmi^,  to  other  actions  in  varying  d^gree^  and  ib  p^^ 
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portion  m  the  mosctilar  contractions  correspond,  in  combination  and 
eharacter,  to  those  of  the  mo?ement  first  disordered.  The  extension 
nay  nltimatelj  be  so  wide,  that  spasm,  and  still  more  often  pain, 
Docors  on  any  morement.  I  have  even  met  with  cases  in  which  a 
spasm,  at  first  excited  only  by  a  special  act,  ultimately  extended  not 
only  to  all  acts,  bat  occurred  spontaneoasly.  Thus,  in  their  ultimate 
extension,  the  occnpation-neuroses  are  not  so  well  defined  as  in  their 
earlier  stages.  Moreover,  they  are  not  always  well  defined  in  their 
causation.  Local  disease  or  injury,  or  some  afifection  of  the  central 
nenrous  sjstem,  weakening  the  limb,  may  distinctly  co-operate  in 
developing  the  morbid  state.  In  such  cases,  extreme  care  is  necessary 
in  determining  the  nature  of  the  case,  because  a  local  affection  is 
often  first  retfealed  by  the  interference  with  a  delicate  action,  per* 
formed  frequently  and  for  a  long  time.  Many  forms  of  disease  are  thus 
erroneously  supposed  to  be  of  the  nature  of  occupation  neuroses,  when 
the  occupation  merely  manifests  and  does  not  cause  the  symptoms. 

The  most  common  form  of  occupation-neurosis  is  that  of  writing, 
and  since  this  is  not  only  the  most  common  but  is  typical  of  the  class* 
it  will  be  most  conTenient  to  describe  it  at  length,  the  conclusions 
ivgarding  it  being  applicable  to  all  other  forms. 


WniTiKO  NiUBOsis;  Wbitkbs'  Obamp. 

Writers*  cramp  was  first  described  by  Sir  Charles  Bell  in  the  year 
1880.  It  was  called  **  Scriveners'  Palsy  "  by  Solly,  a  term  still  some- 
times applied  to  it.* 

EnoLOciT. — ^The  affection  is  very  much  more  common  in  males  than 
in  females,  especially  in  its  motor  form,  doubtless  because  fewer 
women  are  engaged  in  occupations  that  involve  a  large  amount 
of  writing.  If  all  forms  are  included,  males  constitute  two  thirds  of 
the  sufferers,  but  a  still  larger  proportion,  at  least  five  sixths*  of 
those  who  present  the  motor  form.  It  is  a  disease  of  the  active 
period  of  adult  life,  rarely  commencing  under  twenty,  not  often  after 
fifty,  while  about  five  sixths  of  the  cases  begin  during  the  intervening 
years.    The  distribution  of  158  cases  f  is  as  follows : 

10-  20-  80-  40-  60-  eX>- 

•        •    8      ...       52      •••      60      •..      88      .M       18      ...      6 

*  The  most  important  writings  on  the  ditease  art*  those  of  IWrger  ('  Kulenhiirg'a 
Baal'Bncyelopcdie/  art.  **  Betchaftif^angS'nearosen  ")  and  of  Poore  ('  Practitioner,* 
1878-8  s  *Teit-Book  of  Electricity/  and  'Med.-Cliir.  Trans./  vol.  Izi).  The  laet 
•rUcle  contaioi  a  Urge  number  of  carefully  ohsorvvil  facts. 

t  88  casee  described  by  Poore  (*  Practitioner/  1878),  64  collect<^d  by  Berger 
Aoe.eit»),  and  64  cases  of  my  own;  all  being  rejected  in  which,  from  the  character 
ii  Urn  eymptoiM^  tbers  was  any  room  for  doabt  as  to  the  nature  of  the 
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Thus  about  one  tUrd  of  the  cases  commence  in  each  of  the  third 
and  fourth  decades  of  life,  and  odIj  a  fifth  in  the  following  ten  yean. 

An  hereditary  tendency  to  nervous  affections  can  often  be  tnced. 
One  of  my  patients  had  an  epileptic  uncle ;  another  lost  a  brother 
from  general  paralysis  of  the  insane ;  three  others  had  each  an  insane 
parent,  and  one  an  epileptic  father.    In  some  instances,  more  thaa 
one  member  of  a  family  has  suffered  from  the  sx)ecial  affectioD. 
Yance  relates  the  case  of  a  patient  who,  to  rest  his  hand«  went  on  i 
▼isit  to  a  distant  brother,  and  was  surprised  to  find  that  he  ftlso 
had  giren  up  writing  from  the  same  cause.    I  have  met  with  a  veij 
characteristic  case  in  a  lady  whose  father  also  suffered  from  wnten* 
cramp.     In  estimating  a  family  tendency,  it  must  be  remembered  that 
writers'  cramp  is  a  disease  that  is  easily  imagined,  especially  by  those 
who  have  witnessed  the  disorder.    The  malady  is  sometimes  met  with 
in  those  who  exhibit  no  other  symptom  or  tendency  to  nervous  derange- 
ment, but  more  frequently  the  subjects  of  it  are  of  distinctly  "  nerrous " 
temperament,  irritable,  sensitive,  bearing  over-work  and  anxiety  hadlj, 
and  occasionally  the  neuropathic  tendency  shows  itself  in  other  inde- 
pendent disease.     For  instance,  one  patient  with  characteristic  writen' 
cramp  (spasm  absolutely  confined  to  the  act  of  writing)  suhseqneotlj 
presented  the  early  stage  of  tabes  ;  others  had  previously  suffered  from 
migraine,  epilepsy,  and  melancholia ;  and  many  of  those  who  sofifer 
from  pain  in  writing,  alone  or  with  spasm,  have  been  liable  to  neu- 
ralgia elsewhere,  or  have  presented  various  manifestations  of  nervous 
weakness.    Two  of  Berger's  patients  were  epileptic,  and  one  of  m; 
own  had  some  fits  in  early  adult  life.    Another  had  suffered  from 
infantile  paralysis  in  one  leg.    We  must  distinguish,  however,  be- 
tween such  caset^,  in  which  an  independent  disease  shows  the  existence 
of  a  neuropathic  tendency,  and  the  cases  already  referred  to,  in  which 
a  nervous  affection  of  the  part  employed  in  writing,  is  one  of  the  caiuei 
of  the  special  disease. 

Whatever  lowers  the  general  tone  of  the  nervous  system  maydoaht* 
less  act  as  a  predisposing  en  use,  but  no  influence  is  met  with  so  fre- 
quently as  to  deserve  special  mention,  except  anxiety.  It  is  remaikiUe 
how  many  patients,  at  the  time  of  the  onset  of  the  affection,  were 
enduring  anxiety  from  family  trouble,  business  worry,  or  weigh^ 
responsibilities.  As  an  instance  of  the  potent  influence  of  anxiety  I 
may  mention  the  case  of  a  clerk  in  a  Government  office  who  had  done 
only  a  moderate  amount  of  writing,  but  became  affected  with  writen* 
cramp  during  an  anxious  lawsuit  about  his  wife's  property.  He  todt 
six  months'  rest,  and  at  the  end  of  two  months  his  handwriting  vtf 
as  good  and  free  as  ever.  Towards  the  close  of  his  holiday  his  wife 
became  seriously  ill ;  while  nursing  her,  and  before  resuming  his  worl^ 
the  writing  cramp  returned. 

An  example  of  the  influence  of  local  disease  or  injury  was  a  ninl 
officer  who  sprained  his  thumb,  and  before  it  had  recovered  had  to  do  a 
considerable  amount  of  writing  in  preparing  a  report  of  a  surf^iag 
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tzpedition;  eharacteristio  writiDg  spasm  came  on.  In  manj  re- 
corded instanoes  some  painf al  affection  of  a  finger  has  preceded  the 
onset,  and  in  one  case,  periostitis  of  the  external  condyle  of  the 
humems  (from  which  some  of  the  forearm  muscles  arise),  distinctly 
co-operated  in  causing  the  cramp ;  pressure  on  the  tender  part  excited 
reflex  spasm  (Bunge).  In  two  patients,  characteristic  writers'  cramp 
followed  recovery  from  a  slight  attack  of  right  hemiplegia  (Vance, 
Bange).  Primary  neuralgia  and  neuritis  in  the  arm  may  also  aid  in 
the  causation  of  the  disease,  but  nerve-tenderness,  which  is  common, 
is  probably,  in  most  instances,  part  of  the  affection  and  not  its  caose^ 
and  does  not  show  that  there  is  a  primary  disease  of  the  nerves. 

The  chief  agent  in  the  production  of  the  malady  is  the  act  of 

writing,  which  has  usually  been  excessive  in  degree.    Hence  the 

affection  occurs  chiefly  among  those  who  earn  their  living  by  writing, 

and  clerks  furnish  the  majority  of  the  cases.     But  it  now  and  then 

occurs  in  persons  who  have  not  done  an  excessive  amount  of  writing ; 

and  in  such  cases  a  powerful  predisposing  cause,  such  as  anxiety 

or  neuralgia,   may  commonly  be  traced.     The  occurrence  of  the 

disease  is  influenced  less  by  the  amount  than   by  the  manner  of 

writing.     There  are,  in  writing,  two  chief  elements — the  way  in  which 

the  pen  is  held,  and  the  way  in  which  the  movements  are  effected. 

The  mode  in  which  the  pen  is  held  is  comparatively  unimportant ;  it 

is  the  mode  in  which  the  pen  is  moved  that  chiefly  determines  the 

oecarrence  of  the  disease.     The  movement  may  be  effected  either  by  the 

mmcles  moving  the  fingers  and  hand,  or  by  the  muscles  of  the  upper 

arm,  and  according  to  the  mode  adopted  does  the  necessary  degree 

of  muscular  contraction  vary.    The  smaller  the  muscles  employed,  the 

greater  must  be  the  relative  degree  of  contraction  to  produce  a  given 

movement  of  the  pen,  the  greater  is  the  amount  of  fatigue  produced, 

and  the  more  readily  does  cramp  occur.    Writers'  cramp  is  almost 

entirely  confined  to  those  who  write  in  the  first  two  of  the  following 

four  modes: — (1)  The  worst  mode  of  writing  is  with  the  little  finger 

ma  »  fixed  point  of  support.     The  pen  is  then  moved  up  and  down  by 

tlie  muscles  of  the  thumb  and  first  two  fingers,  which  are  constantly 

contracted  almost  to  their  maximum  ;  the  lateral  movement  is  eff'ected 

by  a  slight  supination  of  the  hand ;  only  a  few  letters  can  be  written 

without  the  movement  of  the  little  finger,  and  before  it  is  moved  a 

eooaiderable  strain  is  necessary  to  prevent  the  pen  being  raised  from 

tha  pi^per  by  the  process  of  supination.     Of  all  modes  of  writing, 

this    is    the  worst   and  moi>t   common.       (2)  Another  mode  is  to 

write  from  the  wrist  as  a  fixed  point.     In  this  method,  the  up-  and 

down-strokes  are  made  chiefly  by  the  flexion  and  extension  of  the 

ingers  and  thumb  in  the  manner  above  described,  but  the  lateral 

Biovement  of  the  hand  is  effected  chiefly  by  the  ulnar  alxductors  of 

the  wrist ;  as  these  are  also  flexors  and  extensors,  consiilcraMe  effort  is 

Moessary  U^  keep  the  pen  on   the    |mpt-r   Jurini;   the    left-to-right 

aovement.     (8)  A  far  better  way  is  t<>  write  from  the  middle  of  th« 
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forearm,  the  wrist  moying  with  the  hand,  and  the  lateral  moTemeil 
being  effected  by  adduction  of  the  humerus,  the  forearm  rotating  oi 
its  point  of  support  as  on  a  pivot.  Even  in  this  method,  howeTer, 
since  the  tendency  of  the  hand  is  to  more  in  a  curre,  effort  ii 
necessary  to  keep  the  writing  in  a  straight  line,  and  this  has  to  bi 
effected  by  increasing  flexion  of  the  wrist,  which  interferes  with  the 
action  of  the  flexors  of  the  fingers  in  moving  the  phalanges.  (4)  The 
best  and  only  free  method  is  to  write  from  the  upper  arm  and  sbonlder, 
with  no  fixation  of  the  arm  ;  the  forearm,  wrist,  and  little  finger  lert 
on  the  table  so  as  to  take  off  some  of  the  weight  of  the  limb  from  tbt 
shoulder-muscles,  but  both  wrist  and  forearm  move  along  the  taUi 
as  the  writing  progresses  from  left  to  right.*  In  this  way  the  pen  cui 
be  held  very  lightly ;  very  little  of  the  movement  is  effected  bj  tkt 
small  muscles  of  the  hand  ;  the  fingers  scarcely  alter  their  positioi, 
except  when  a  stroke  is  carried  far  above  or  below  the  line ;  and  eim 
for  this  a  movement  of  the  fingers  is  nut  always  necessary.  No  ityli 
can  be  considered  free  unless  it  is  easy  to  write  a  whole  line  acroMft 
page  of  foolscap  without  once  breaking  contact  between  the  pen  ui 
the  paper. 

It  is  probable  that  the  practice  of  thickening  the  down-ftrokw 
conduces  to  the  occurrence  of  the  affection,  a^  it  necessitates  fieqndfi 
increased  pressure  on  the  pen.  Many  writers  have  suggested  thit 
the  use  of  steel  pens  is  one  element  in  the  causation  of  the  diaetsfl^ 
and  it  seems  probable  that  this  is  true,  since  steel  pens  have  to  be 
grasped  more  firmly,  and  adjusted  more  exactly,  than  a  quill, and iIa 
because  the  disease  seems  to  have  become  more  frequent  since  theme 
of  steel  pens  has  become  almost  universal.  But  writere'  cnmp 
occurred  when  quills  were  the  invariable  instruments  of  writing  ud 
is  still  seen  occasionally  in  those  who  never  use  a  steel  pen. 

Among  clerks  who  suffer,  lawyers'  clerks  constitute  an  note 
proportion.  This  is  no  doubt  due  to  the  cramped  style  in  which  thef 
commonly  write.  On  the  other  hand,  writers'  cramp  is  practicillj 
unknown  among  those  who  write  more,  and  under  higher  preeeni^ 
than  any  other  class, — shorthand  writers.  The  speed  required,  and  the 
style  needed,  for  forming  shorthand  characters,  oompela  a  veiyfiM 
slyle  of  writing,  generally  from  the  shoulder,  and  this  is  slao  ado|^ 
by  them  in  longhand  writing,  and  the  result  is  that  they  have  •■ 
almost  complete  immunity  from  the  disease.t  I  have  it  is  tmekDOvn 
the  cramp  to  occur  when  the  patient  was  writing  longhand,  aadiot 
when  he  was  writing  shorthand.    It  ultimately  involved  the  lattei* 

*  To  some  who  are  accustomed  to  write  with  the  fingers  chiefly,  the  statnMit  ie 
the  text  may  seem  incredible,  but  I  have  verified  it  bj  a  pencil  fixed  to  the  forcsnii 
which  prodaeed  the  same  characters  as  were  traced  by  the  pen  held  in  the  hsad. 

t  I  have  indeed  seen  one  case  in  a  shorthand  writer,  bnt  it  was  not  qaite  tps* 
case,  and  at  the  meeting  of  the  Shorthand  Congress  I  coald  not  hmt  d  VJ 
stenographer  who  had  known  of  a  case  of  writers^  cramp  in  a  sMmbvof  hii|i*' 
fession. 
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but  he  was  not  a  professional  shorthand  writer^  and  his  longhand 
method  of  writing  was  bad. 

Symptoms.— The  precise  mode  in  which  the  act  of  writing  is 
deranged  raries  much  in  different  cases.  The  chief  disturbance  is 
usnallj  from  spasm,  but  sometimes  it  is  from  pain.  Occasionally  there 
is  tremor  without  other  spasm,  ceasing  when  the  attempt  to  write  is 
relinquished.  More  rarely  still  there  is  simple  inability  to  write, 
apparently  from  weakness,  without  spasm,  although  there  is  no  loss  of 
power  for  other  movements.  Four  forms  may  thus  be  distin- 
guished,  the  spastic,  tremulous*  neuralgic,  and  paralytic  forms*  but 
the  last  is  extremely  rare*  and  I  have  never  met  with  a  distinct 
aample  of  it. 

Midar  iytnpionu. — ^The  spasmodic  form  is  the  most  frequent  and 
the  most  character^tic,  but  it  presents  considerable  variety  in  its 
features*  dependent  partly  on  the  mode  in  which  the  i^tient  is  accus- 
tomed to  write,  and  the  muscles  which  he  accordingly  calls  into  chief 
action.  The  commencement  is  almost  always  gradual  (some  instances 
of  sudden  onset  will  be  mentioned  presently).  After  writing  for  some 
time  the  patient  finds  something  unusual  about  his  writing ;  the  pen 
does  not  move  quite  as  he  intended  it  to  do ;  a  stroke  now  and  again 
is  irregular,  extends  too  high  or  too  low ;  a  slight  inroluntary  move- 
ment causes  an  imintended  mark.  He  finds  that  he  is  grasping  the 
ymk  too  tightly,  and  cannot  help  doing  so ;  that  the  fingers  do  not 
keep  in  their  accustomed  place ;  and  the  first  finger  has  a  tendency  to 
slip  off  the  pen,  so  that  this  gets  between  the  first  and  second  finger. 
He  endeavours  to  mend  matters  by  taking  a  firmer  hold,  but  this 
seems  to  increase  the  difficulty,  and  he  finds  that  he  writes  slowly,  as 
if  a  weight  were  attached  to  the  hand.  The  hand  feels  strangely 
tired,  and  an  aching  pain  in  the  finger  or  thumb  or  first  metacarpal 
bone,  or  in  the  wrist  or  forearm,  makes  it  still  more  difficult  for  him 
to  go  on  writing.  These  symptoms  may  continue,  with  only  sliirbt 
unpairment  of  the  power  of  writing,  for  weeks  or  months,  but  tliey 
oeeor  after  writing  for  a  shorter  time;  they  increase  in  degree,  and 
now  and  then  there  is  distinct  spasm,  which  cannot  bo  controlieil. 
The  first  finger  or  the  thumb  tends  to  become  flexed  at  the  middle 
joint,  so  that  its  tip  mores  up  the  pen,  or,  less  commonly,  the  fingers 
become  extended,  so  that  the  pen  is  not  pressed  against  the  paper 
with  sufficient  force,  and  may  even  drop  from  the  hand,  or  the  thumb 
may  become  extended  across  the  pen.  The  characters  of  the  writing 
become  still  more  irregular,  the  down-strokes  are  too  thick,  the  point 
of  the  pen  may  be  driven  through  the  paper,  and  in  its  irregularity  of 
form  and  force  the  wntinp^  "  resembles  that  done  in  a  jolting  carriage.'* 
Barely  the  chief  spasm  is  in  the  fourth  fiuger,  or  in  the  third  and 
fourth  fingers,  and  pain  may  be  felt  in  the  long  flexor  of  these  fingers* 
and  the  ulnar  flexor  of  the  wrist.  Sometimes  the  whole  hand 
teems  to  get  stiff,  and  its  movements  slow;  in  such  caset  tii^t^ 
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is  a  tendency  for  the  letters  that  are  formed  to  become  nnallar 
and  smaller  as  the  writing  proceeds,  until  thej  are  illegible. 
As    the    spasm    increases    in   degree,    it    extends    in   range,  and 

Fxo.  15S»  iuTolves  more  of  the  muscles  of 

the  forearm.  There  is  a  ten- 
dency for  the  wrist  to  become 
flexed,  or  extended,  or  supinated, 
and  in  the  effort  to  prefent  the 
disturbing  movement,  the  oppo* 
nents  contract  strongly,  until  at 
last  all  the  muscles  of  1^  for^ 
arm  may  be  in  such  energetic 
8{>asm  as  to  render  movement  of 
the  pen  impossible.  Variooi 
devices  are  at  first  emplojed  to 
counteract  the  spasm.  The 
mode  of  holding  the  pen  is 
changed ;  it  is  held  between  the 
first  two  fingers,  or  fixed  in  a 
piece  of  cork,  which  is  grasped 
by  the  hand,  and  the  moTe- 
Fxo.  166.  ments  in  writing  are  effected 

Pio.  165.— Cramped  method  of  holding  ^7  ^he  upper  arm ;  or  the  pa- 
pen*  hsbitual  to  »  patient  who  auffered  tient  fixes  the    right  hand  bj 

^Jl^?:"Lw  between  «™t  and  f^  »!«lP  «*  *»>«  °^^''  ^^'^^^ 
second  fingers,  hj  a  patient  suffering  from  for  mstance,  some  fingers  of 
difficnltj  in  wriUiig.  the  left  hand  between  the  two 

last  fingers  of  the  right.  For  a  time  these  devices  give  a  little  help, 
but  the  spasm  gradually  increases  in  degree,  and  overcomes  the  fixing 
help,  or  it  spreads  to  the  muscles  of  the  upper  arm. 


>C^ 


Wl9»  167.— Handwriting  of  a  )>ataeDt  tuffering  tnm  writers' 

and  after  reooveiy. 


STMPTOHS.  717 

Althougb  the  onset  is  gradual  in  almost  all  cases,  in  Teiy  rare 
instances  the  affection  comes  on  in  an  acute  manner.  In  the  cases  of 
this  character,  pain  has  generally  been  a  permanent  symptom,  and 
some  slight  symptoms  have  usually  preceded  the  acute  onset.  One 
patient,  who  had  noticed  a  slight  *'  crampy  '*  feeling  in  his  fingers  after 
writing  for  a  long  time,  one  day  wrote  rapidly  for  several  hours,  and 
then  the  hand  suddenly  became  so  stiff  that  he  could  scarcely  move 
it.  He  gave  up,  but  next  day  was  no  better,  and  when  I  saw  him,  ten 
days  later,  he  could  only  write  two  words,  and  that  with  extreme  slow- 
ness and  effort,[and  the  attempt  caused  much  pain.  Another  patient, 
who  had  been  conscious  for  some  time  of  a  little  more  fatigue  in 
writing  than  was  usual,  sat  down  one  day  to  write  a  number  of  letter* 
on  a  subject  that  vexed  her  much.  After  writing  for  about  two  hours 
she  felt  a  sudden  pain  around  the  wrist,  passing  down  to  the  knuckles, 
and  up  the  forearm  to  the  elbow.  The  hand  then  slowly  closed  in 
spasm.  She  forced  the  fingers  back,  and  went  on  writing  for  a  short 
time  with  much  pain  and  difficulty.  Subsequently  for  some  years,  as 
soon  as  she  attempted  to  write,  the  same  pain  came  on,  followed  by 
spasm.  Other  acts,  after  a  time,  also  excited  the  pain,  although  much 
less  readily  than  writing. 

The  spasm  is  almost  always  tonic  in  character ;  and  although  it  may 
now  and  then  be  varied  by  a  slight  start  or  jerk,  there  is  very  seldom 
actual  donio  spasm.  Clonic  spasm  is,  however,  someti mes  met  wi th ;  in 
one  instance,  as  soon  as  the  patient  attempted  to  write,  the  first  finger 
and  thumb  became  flexed  at  all  joints  by  clonic  spasm,  and  slipped  off 
the  pen;  in  another,  as  soon  as  the  pen  was  adjusted  in  its  proper  position 
by  the  help  of  the  left  hand,  the  fingers  and  thumb  began  to  jerk,  and 
when  the  pen  was  put  against  the  paper,  the  thumb  displaced  the  pen 
over  or  under  the  forefinger.  A  sudden  jerk  in  one  of  the  fingers,  ex- 
tending for  instance  the  first,  second,  or  little  finger,  is  not  uncommon« 
nor  is  a  sudden  jerk  of  the  whole  hand,  causing  an  unintended  stroke 
on  the  paper.  Tonic  spasm  is  often  accompanied  by  some  tremor,  and 
occasionally  the  tremor  is  a  conspicuous  symptom.  The  letters  are 
'* shaky/'  and  the  lines  are  varied  here  and  there  by  angular  zigzags.  As 
soon  as  the  attempt  to  write  is  relinquished,  the  tremor  usually  ceases. 
When  confined  to  the  act  of  writing  it  is  sometimes  limited,  as  to  the 
th  nmb.  It  is  rare  to  meet  with  tremor  only ;  in  most  cases  spasm  is  asso- 
ciated with  it ;  there  may  be  at  first  simple  spasm  and  afterwards  some 
tremor  in  addition,  or  tremor  may  at  first  occur  alone  and  afterwards 
tonic  spasm  as  well  as  tremor.  Occasionally,  in  old-standing  cases, 
there  is  slight  tremor  in  the  hand  when  the  patient  is  not  writing,  and 
when  this  is  the  case  there  is  often  some  tremor  in  the  left  hand  as  well 
as  in  the  right. 

The  spasm  may  be  limited  to  the  act  of  writing,  and  other  actions, 
even  such  as  involve  delicate  muscular  co-ordination,  may  be  performed 
without  the  slightest  difficulty.  It  is  not  uncommon,  for  instance,  for 
the  patient  to  be  able  to  shave  himself,  or  to  play  the  piano,  with  perfect 
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been  detected  in  the  spinal  cord  in  some  cases*  are  probabl j  seoondarj 
to  its  functional  orer^action.  Such,  for  instance*  are  capiUary  liemor- 
rhages,  accumulation  of  lymphoid  cells  around  blood-vessels,  and  eren 
minute  foci  of  myelitis.  The  ganglion-cells  have  been  found  somewhat 
skrunken  in  aspect,  and  to  contain  Tacuoles.f  Hypendmia  of  the 
upper  part  of  the  cord  has  been  observed  in  some  cases,  but  waa  abient 
in  others.  Softening  in  the  cervical  region,  met  with  by  TrousseaOt 
probably  indicated  organic  disease  causing  symptoms  that  simulated 
tetany,  such  as  may  be  produced  by  a  concussion  of  the  head. 

Patholoot. — The  great  increase  in  the  excitability  of  the  mofeur 
nerves  shows  that  there  is  an  alteration  in  the  function  (and  doabt- 
less  also  in  the  nutrition)  of  the  motor  nerve-fibres.  We  know  thit 
changes  in  the  nutrition  of  these  fibres  are  usually  dependent  on,  vA 
secondary  to,  a  similar  change  in  motor  cells  of  the  spinal  cord,  of 
which  the  axis-cylinders  of  these  nerves  are  the  prolonged  pio- 
oesses.  The  discovery  of  slight  changes  in  the  cells  in  severe  esaeii 
and  the  fact  that  slight  spinal  weakness  may  follow  tetany,  alio 
suggest  a  disturbance  of  function  of  the  cord,  while  the  bilateral  sym- 
metry of  the  disease^  and  the  peculiar  and  uniform  character  of  tin 
spasm,  constitute  strong  evidence  of  its  central  origin.  The  seosoiyiTB- 
ptoms  indicate  that  the  disturbance  of  function  is  not  confined  to  motor 
structures.  Beyond  this  we  are  not  at  present  justified  in  gmog* 
There  is  in  this  (as  Weiss  has  pointed  out)  nothing  inconsistent  wHtk 
the  possibility  that  the  primary  disturbance  may  be  still  higher  up  ia 
the  brain,  and  that  the  derangement  of  the  cord  and  nerves  maj  be 
secondary,  although,  at  present,  the  only  evidence  of  implication  of  tlw 
cerebrum  is  afiEorded  by  the  associated  symptoms  of  insanity,  hytteriii 
snd  epilepsy.  These  do  not,  however,  show  that  the  special  symptomi 
have  a  cerebral  origin,  although  it  may  be  noted  that  the  peeudiar  foni 
of  spasm  ("  interosseal  "  flexion  of  the  fingers)  is  seen  in  sont  tem 
of  spasm  of  brain  origin  as  in  many  cases  of  epilepsy. 

Whatever  the  seat  of  the  disease,  the  morbid  process  matit  as  a 
rule,  be  limited  to  disturbance  of  function  aod  nutritioii,  and  Ai 
occasional  origin  of  the  disease  in  reflex  irritation  snggesti  tliat  the 
disturbance  of  fimction  may  be,  in  such  cases  at  least,  the  foauj 
ohange.  The  resemblance  of  the  spasm  to  that  seen  in  etgotim 
has  struck  many  observers,^  and  has  suggested  its  dependeaeaeft 
some  toxic  influence,  possibly  in  dilatation  of  the  irlirwaffct  ** 
'*  auto -toxic"  process,  by  some  product  of  imperfect  digestion  arif 
altered  secretion.  The  search  for  such  an  agent  in  the  oostselirf 
the  stomach  has  hitherto  been  unsuccessful.    The  efEect  oC  sold  wnj 

*  Bj  Weisf,  Langhan^  Fenario,  fte. 

t  The  signifioance  of  th«  vacuoles  in  nerve-oeUa  haa  been  sMnh  SaummL  I 
beUeve  that  they  fona  during  the  process  of  hardening,  but  only  wham  tka 
in  an  abnormal  state. 

{  Imbert-^Skmbeyre  (1844),  Basse,  Mozon^  Enlanhasg. 
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poflsiblj  be  doe  to  a  blood  change,  such  as  causes  rbenmatio  fever ; 
its  actdon  on  the  nerves  of  the  skin  maj  co-operate  with  a  predisposi- 
tion. Some  etiological  facts  are  scarcely  compatible  with  a  toxio 
cause.  Infantile  tetany  has  doubtless  the  same  cause  as  infantile 
conTulsions  (q.  ▼.). 

The  frequent  occurrence  of  the  disease  after  excision  of  the  thyroid 
is  a  pathological  fact  of  great  importance,  but  not  yet  of  dear 
significance^  although  most  observers  consider  that  a  toxic  mechanism 
is  the  probable  explanation*  It  can  be  produced  also  in  animals,  and 
follows  ligature  of  all  the  blood-vessels  of  the  organ,  as  well  as  its 
excision.  The  remarkable  fact  has  been  ascertained  that  if  one  half  of 
the  thyroid  is  first  removed  (a  proceeding  that  does  not  cause  tetany), 
and  is  placed  in  some  other  part,  as  the  peritoneum,  the  second 
half  can  be  afterwards  removed,  in  some  cases,  without  the  result  that 
would  follow  the  simultaneous  excision  of  both  halves.*  The  malady 
has  been  thought  to  be  the  first  result  of  the  process  which  leads  to 
myxcsdema  and  the  "  cachexia  strumipriva,'*  and  to  be  due  to  the 
accumulation  in  the  blood  of  some  materiaL  as  mucin,  which  it  is  the 
function  of  the  thyroid  to  change.  With  the  admission  of  the  possi- 
bility of  this  we  must,  at  present,  be  content. 

On  the  whole,  our  knowledge  of  the  pathology  of  the  disease 
points  to  the  nerve-cells  of  the  spinal  cord  and  medulla  as  the  parts 
immediately  deranged;  whether  these  structures  are  affected  pri- 
marily, or  in  consequence  of  a  deranged  action  of  the  motor-cells  of 
the  cortex,  we  have  yet  to  ascertain.  The  nerve-fibres  seem  to  share 
the  disturbance,  almost  from  the  first.  Its  definite  and  imiform 
features  suggest  that  the  derangement  is  a  primaxy  one  of  the  cells 
Uiemselves,  and  is  not  produced  by  the  agency  of  any  vaso-motor 
mechanism. 

DiAOHOSis. — ^The  peculiar  character  of  the  spasm,  its  limitation  to 
certain  groups  of  muscles,  its  oommencement  in  the  extremities,  and 
Us  bilateral  symmetry,  are  usually  sufficient  indications  of  the  nature 
at  the  ease.  If  present,  the  intennissions  in  the  spasm,  the  increased 
initability  of  the  nerves,  and  the  excitation  of  the  spasm  by  their 
oonpression,  corroborate  the  diagnosis,  but  these  symptoms  may  be 
shasnt  in  early  eases.  The  presence  of  one  of  the  most  common 
etiological  conditions  (exposure  to  cold,  diarrhosa,  lactation  or  preg- 
nancy), is  also,  in  some  cases,  of  diagnostic  value.  It  is  important, 
however,  to  remember  that  in  slight  cases  the  sensory  symptonu  may 
atlnust  more  attention  than  the  motor  spasm.  Whenever  chronio 
tingling  in  the  hands  and  feet  is  complained  of,  careful  inquiry  should 
be  made  for  attacks  of  spasm. 

From  tetanus  the  disease  is  distinguished  by  the  oommonly  inter* 

•  BtdsbsTf ,  *  Wltn  klin.  Wochentch.,'  189a    Tttsny  was  tometiinst  prsrentad  by 
plising  Um  whols  organ  in  tha  peritonaom,  sad  oeonmd  when  thii  was  af  tarwaidi 
(« Naur.  CMit^'  1892). 
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mitting  character  of  the  spasm,  bj  its  commenoement  in  the  eitremi- 
ties,  bj  the  peculiar  posture  of  the  hands*  and  bj  the  &ct  that  the 
earliest  symptom  in  tetanus,  spasm  in  the  masseters,  is  the  latest  in 
tetanj.    In  organic  brain  disease,  contracture  is  nsnallj  permanent 
and  often  unilateral ;  there  is  paralysis  in  addition  to  spasm,  and 
cerebral  symptoms  are  usually  present.    Hysterical  contracture  msj 
closely  resemble  tetany,  so  far  as  the  form  of  spasm  is  eoncemed, 
but  is  almost  invariably  unilateral,  while  tetany  never  is.    When 
such  contracture  is  bilateral,  the  case  should  be  regarded  as  one  of 
hysterical  tetany.     In  the  tonic  form  of  epilepsy,  bilateral  spasm  mij 
exist,  almost  identical  with  tetany  in  its  character,  but  distinguished 
by  the  extreme  brevity  of  the  paroxysms,  and  by  the  ocourrenoe  of 
loss  of  consciousness. 

Pboonosis. — ^Tetany  inrolves  little  danger  to  life  except  in  the  ctiei 
after  excision  of  the  thvroid,  and  those  due  to  dilatation  of  the 
stomach.  The  chief  danger  is  from  the  cause  of  the  tetany,  snch  tf 
severe  diarrhoea.  It  is  only  when  the  paroxysms  are  rery  violent^ 
causing  considerable  and  repeated  interference  with  respiration,  with 
signs  of  oedema  of  the  lungs,  that  there  is  any  ground  for  appreheo- 
sion.  The  duration  of  the  disease  is  difficult  to  foretelL  When  the 
attacks  are  prolonged,  lasting  several  days,  the  affection  is  not  likelj  to 
be  of  long  duration,  and  continuous  tetany,  of  slight  intensity,  will 
certainly  soon  be  over.  Prompt  treatment  of  a  commencing  case  wiU 
frequently  cut  it  short.  As  long  as  the  irritability  of  the  nerves  ii 
increased,  the  paroxysms  are  likely  to  recur.  It  must  not  be  forgotten 
that  the  subjects  of  tetany  are  very  liable  to  future  attacks,  if  expoied 
to  an  adequate  cause.  The  tetany  of  pregnancy,  it  most  also  be 
remembered,  usually  continues  until  delivery. 

Tbbatmekt. — Whenerer  the  cause  of  the  disease  ean  be  traced,  the 
removal  of  this  or  the  mitigation  of  its  general  effect,  is  the  first  and 
most  important  element  in  treatment.  If  resulting  from  exposure  to 
cold,  and  seen  early,  warm  baths,  or  free  diaphoresis,  should  be  em- 
ployed. Pilocarpine  has  been  used  with  advantage,  but  is  seUoB 
necessary.  The  state  of  the  bowels  must  be  carefully  legolated. 
Lactation  should  be  stopped,  and  strength  restored  by  tonioe,  espe- 
cially by  iron  and  quinine. 

In  most  cases  the  spasm  may  be  relieved  most  effectually  by  foil 
doses  of  bromide  of  potassium,  5ss  three  times  a  day.  Chloral, Indian 
hemp,  and  hypodermic  injections  of  morphia  have  also  been  foonl 
useful  for  the  same  purpose.  The  inhalation  of  chlorofonn  at  i^ 
increases  the  spasm,  but  all  contracture  usnally  disappears  when  Ai 
patient  is  fully  under  its  influence ;  at  the  same  time  chlorofom  hsi 
little  influence  in  preventing  a  recurrence.  Two  cases,  however  (is- 
corded  by  Hauber),  which  had  resisted  other  tnatment  wen  qniokllf 
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cared  by  a  course  of  chloroform  inhalation,  with  energetic  massage 
doring  the  narcosis.  The  local  application  of  stimulating  liniments 
(especiallj  chloroform)  and  of  cold  to  the  extremities^  also  sometimes 
irrests  the  spasm.  Trousseau  observed  benefit  from  the  application 
of  ice  to  the  spine.  Electrical  treatment  has  been  followed  by  improye- 
ment  in  some  cases,  and  has  failed  in  others.  The  best  results  have 
been  obtained  with  the  voltaic  current,  the  negative  pole  to  the  spine, 
the  positi?e  on  the  irritable  nerves.     Faradism  is  contra-indicated. 

In  France,  tetany  was  once  invariably  treated  by  bleediug;  the 
symptoms  rapidly  disappeared  in  some  cases,  especially  in  men,  occa- 
sioually  also  in  weakly  women.  The  procedure  often  failed,  however, 
when  tonics  quickly  cured  the  patient.  As  a  rule,  when  the  spasm 
has  ceased,  nervine  tonics  are  desirable,  as  strychnia,  quinine,  arsenic^ 
iron,  or  valerianate  of  zinc  I  have  found  the  two  last,  with  bromide, 
of  great  service  in  chronic  paroxysmal  tetany. 

The  treatment  of  tetany  in  children  is,  in  the  main,  similar  to  that  of 
their  convulsions.  Attention  to  the  underlying  diathesis  is  of  para- 
mount importance.  In  younr;  children,  symptoms  of  rickets  are  rarely 
absent,  and  cod-liver  oil  and  iron  are  the  most  effectual  remedies,  the 
continuous  tetany  of  early  life  being  less  amenable  to  sedatives  than 
the  intermittent  tetany  of  older  children  and  adults.  Cheadle  found 
bromide  and  chloral  useless  in  one  case,  in  which  the  extract  of  Cala- 
bar bean  succeeded,  in  doses  of  one  thirty-sixth  of  a  grain  increased 
gradually  to  a  third,  but  cod-liver  oil  and  iron  were  gi?en  at  the 
same  time.  In  addition  to  the  latter,  the  administration  of  bromide 
should  never  be  omitted. 

For  nocturnal  tetany  I  have  found  no  remedy  so  useful  as  a  dose 
of  digitalis  given  at  bedtime.  Bromide  often  removes  the  symptom, 
but  occasionally  fails.  Tonics  may  also  be  given  with  advantage 
daring  the  day. 

Tbtahoid  Chosia. 

A  ease  was  recently  under  my  care  that  presented  symptoma  inter- 
mediate between  those  of  chorea  and  of  tetany.  The  disease  was  fatal 
and  no  lesion  was  found  after  death.  The  patient  was  a  boy  aged  ten. 
A  bfother  was  said  to  have  died  from  some  affection  similar  to  that 
from  which  this  child  was  suffering.  There  was  a  history  of  three 
other  relations  having  suffered  from  maladies  resembling  chorea.  In 
the  patient  the  symptoms  commenced  gradually,  seven  months  before 
death.  They  consisted  of  tonic  spasm,  which  was  continuous,  aod 
varied  by  paroxysmal  attacks  of  similar,  but  more  intense,  spasnu 
The  face  was  involved  on  both  sides,  so  us  to  cause  a  constant  peculiar 
The  tongue  was  pressed  back  against  the  palate  in  such  a 
as  to  impede  swallowing  and  ])revent  speech.  The  arms 
extended,  pronated,  and  rotated  inwards,  bo  as  to  brinir  the  l^ack 
of  the  forearm  outwards,  while  the  fingers  were  generally  ali^YiXl^ 
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complex  and  most  delicate.  The  acqu isition  of  the  power  of  performiBg 
ftD J  action  with  ease,  means  the  "  education  *'  of  the  nerrons  centni 
concerned  in  it,  the  establishment  of  a  tendency  to  the  associated 
action  of  nerve-cells,  in  perfect  adjustment  of  raried  order  ud 
degree,  with  the  least  possible  Toluntarj  effort  of  ezcitatioB  aod 
controL  This,  in  the  langua^  of  modem  phjsiologj,  means  the 
establishment  of  lines  of  lessened  resistance  in  centres,  t.  e.  between  ood« 
nected  cells,  and  doubtless  also  modifications  in  the  force  and  readinen 
with  which  nerve- energy  is  liberated  in  them.  This  education  is  effected 
by  the  repeated  functional  action  of  the  centres  under  the  stimuliu  of 
the  will,  at  first  strong,  afterwards  gradually  lessening,  as  the  denied 
functional  mechanism  is  developed  by  exercise,  and  established  hjHa 
resulting  modifications  of  nutrition.  There,in  health,  the  process  stopi. 
Eeadily  as  nerve-energy  is  evolved,  it  is  always  under  a  volnntuj 
stimulus,  and  exactly  in  the  degree  required.  The  clearest  coaception 
we  can  form  of  the  pathology  of  writers'  cramp  is  that  this  procen  dt 
lowering  of  resistance  between  nerve-cells  has  gone  too  far,  so  that  the 
energy  evolved  is  excessive  and  irregular,  although,  when  the  same 
cells  are  excited  in  a  different  order,  the  resistance  is  normal  in  propor- 
tion as  the  order  differs  from  that  involved  in  the  act  of  writing,  and 
hence,  in  that  degree,  other  movements  escape.  No  doubt  the  i^lpai^ 
ment  of  function  is  attended  by  impairment  of  nutrition.  In  aome 
cases  the  changes  go  so  far  that  all  attempts  at  movement  give  riae  to 
cramp,  and,  at  the  same  time,  the  total  power  that  can  be  exerted  ii 
considerably  below  the  normal. 

The  mechanism  of  the  morbid  lowering  of  resistance  maybetbe 
same  as  that  by  which  the  resistance  was  lowered  in  the  education  of 
the  centre,  carried  in  this  case  to  excess.  The  degree  of  exertkm 
necessary  to  produce  the  effect  varies  inversely  as  other  infiueneea  co- 
operate, and  tend  to  degrade  nutrition  or  to  disturb  the  centra  Some 
causes,  such  as  anxiety,  aid  in  the  former  way,  by  impairing  nutritioD; 
others,  such  as  local  disease  of  the  limb,  in  the  latter,  by  deranging tiie 
centre.  The  influence  of  local  pain  and  local  weakness  in  deranging 
movement  is  too  familiar  to  need  illustration,  bat  this  effect  ii 
probably  produced  through  the  centre,  and  can  only  aid  in  the  pfo- 
duction  of  writers'  cramp  by  disturbing  the  nonnal  relation  of  tka 
force  evolved,  and  so  aiding  in  the  establishment  of  the  morbid  Mb 
just  described. 

The  condition  assumed  is  that  which  used  to  be  described  m 
**  irritable  weakness."  In  all  parts  of  the  nervous  system,  when  taw 
is  too  readily  evolved,  the  total  amount  of  nerve-foroe  whidi  cu  h 
liberated  is  usually  below  tbe  normal.  Thus  there  may  be  makam 
as  well  as  spasm,  and  as  tbe  morbid  condition  may  progress  is  om 
part  of  the  centre  more  than  another,  the  weakness  may  he  diatinci 
only  in  certain  muscles.  The  fact  that  the  affection  oceuts  eliiel^  >> 
those  who  write  by  means  of  small  musdes,  is  quite  oompsliUa  with 
the  IheoTj  that  the  disease  is  essentially  centraL    Hm  diAmea 
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between  the  method  of  writing  by  small  or  hj  large  muscles  is  that  in 
the  one  case  there  is  extreme  actintj  of  comparatively  few  cells  of  the 
cerebral  oortez,  in  the  other  case  there  is  slight  activity  of  many  cells. 
The  morbid  state  of  nutrition  which  accompanies  disturbed  function 
in  a  motor  centre  tends  to  descend  the  motor  fibres,  and  hence  we 
can  understand  that  a  slight  change  in  the  electric  irritability  of  the 
nerves  should  sometimes  be  found,  just  as  in  chorea. 

It  has  been  objected  to  the  central  theory  that  it  assumes  the  exist- 
ence of  a  centre  for  the  co-ordination  of  writing,  and  therefore  of  every 
separate  action  which  any  one  part  of  the  body  can  perform,  and  that 
we  know  nothing  of  the  existence  of  such  centres.  The  objection  is 
inralid  because  no  such  assumption  is  made.  The  theory  does  not 
assume  that  there  is  a  separate  centre  for  writing  or  other  movement, 
but  only  that  there  are  varying  lines  of  resistance  in  the  innumerable 
eonneetions  of  the  motor  nerre-oells,  and  that,  as  each  movement  if 
the  result  of  the  action  of  nerve-cells  in  different  order  and  degree, 
pennanent  functional  relations  are  developed  and  may  be  separately 
deranged.  No  separate  oo-ordinating  centre  is  assumed,  any  more  than 
in  a  complex  piece  of  machinery,  in  which  the  bars  and  bands  and 
wbeels  that  couTey  the  force  co-ordinate  it  by  their  arrangement  It 
■rast  also  be  remembered  that  the  conception  of  a  physiological  centre 
doee  not  necessarily  involve  that  of  a  local  limitation.  Nerve-cells 
act  together  that  are  far  apart,  and  those  that  are  adjaoent  are  often 
independent.  Diffused  through  a  mass  of  grey  matter  may  be  many 
■eparate  mechanisms,  not  necessarily  more  in  one  part  than  in  another, 
and  if  we  call  them  ''  centres  **  we  must  not  allow  mathematical  con^ 
ceptions  to  govern  our  physiological  ideas. 

The  tendency,  often  seen,  for  the  other  hand  to  be  affected,  affords 
additional  evidence  that  the  disease  is  essentiaUy  central.  Many  facts 
show  that  there  is  a  close  functional  connection  between  the  similar 
maohanisms  on  the  two  sides.  Thus,  as  already  mentioned,  a  patient, 
when  he  tried  to  write  with  his  left  hand,  found  his  right  fingers  per- 
fonsing  slow  movements  of  flexion  and  extension.  On  any  theory,  it 
ii  difficult  to  ny  why  the  second  side  should  suffer  in  some  cases  and 
Botin  others. 

One  other  symptom  remains  to  be  discussed— the  neuralgic  pain, 
wfaidi  gives  to  some  cases  a  special  character.  The  act  of  writing 
involvea  afferent  impulses  and  sensory  impressions,  unnoticed  till  they 
beeom^  increased  by  ^tigue.  When  cramp  occurs,  these  become 
itonefiTit  All  increased  sensation  means  increased  action  of  the 
MDSory  centres,  and  this,  once  established,  may  assume  a  morbid 
iBdopendenee^  as  in  many  cases  of  ordinary  neuialgia  (q.  v.),  and,  as 
also  in  neuralgia,  nerve-tenderness  may  be  secondarily  developed. 
Tbere  is  no  justification  for  regarding  these  tender  points  as  evidence 
af  neuritis,  £or  even  in  such  a  case  as  that  recorded  on  p.  719  the 
smptoma  aro  merely  such  as  are  met  with  in  many  cases  of  neuralgia 
al  primarilj  eentcal  origin.     This  case  is  especially  instructive  aa 
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■bowing  how  the  pain,  «.  e.  the  morbid  action  of  the  seiiBorj  oentret 
became  gradually  dereloped  from  the  increased  afferent  impressions 
caused  by  the  spasm.  The  pain  started  from  the  points  at  which  the 
nerves  of  the  skin  were  undulj  stimulated  bj  too  firm  a  grasp  of  the 
pen.  It  is  scarcely  necessary  to  point  out  that  the  same  predisposing 
influences  which  facilitate  the  occurrence  of  that  state  of  motor  centres 
which  shows  itself  in  spasm,  may  also  conduce  to  the  derelopmeot  of 
a  like  state  in  a  sensory  centre,  felt  as  pain.  But  structural  changes 
in  the  nerves  may  occur  as  a  result  of  pain  that  is  purely  oentral  in 
origin,  and  the  motor  nerves,  in  central  diseases,  as  chorea  and  para- 
lysis agitans,  way  present  alterations  in  electrical  excitability,  which 
are  evidence  of  secondary  changes  in  tbeir  nutrition.  It  is  not 
surprising  that  such  changes  should  be  found  in  ''occupation 
neuroses,"  even  assuming  their  central  origin.  Such  changes,  once 
■et  up,  may  develop  in  relative  independence,  especially  under  the 
reflex  influence  of  pain,  and  may  even  induce  secondary  changes  in 
the  irritability  and  nutrition  of  the  muscles.  These  are  exceptional* 
but  they  are  open  to  the  misinterpretation  of  being  regarded  as  the 
primary  element  in  the  disorder. 

There  is,  at  present,  no  direct  evidence  as  to  the  part  of  the  nervous 
■ystem  in  which  the  primary  derangement  occurs.  That  the  action  of 
the  motor  and  sensory  nerve-cells  of  the  spinal  cord  must  be  disordered 
is  certain,  since  it  is  through  them  that  spasm  is  produced  and  pain 
perceived.  But  we  do  not  know  whether  their  derangement  is 
primary,  or  whether  it  is  simply  the  effect  of  a  primary  disorder  in 
those  cerebral  centres  in  which  the  movements  are  arranged.  The 
latter  is  the  more  probable,  and  the  central  region  of  the  cortex 
is  that  to  which  we  should  naturally  turn  as  the  seat  of  the  primary 
derangement,  since  it  is  from  this  part  of  the  brain  that  the  spinal 
cells  are  directly  excited.  Analogy  suggests  that  the  sensory  dis- 
turbance is  spinal  in  a  larger  degree  than  are  the  motor  symptoms. 

Diagnosis. — ^A  well-marked  case  of  writers'  neurosis  is  rarely 
mistaken  fol:  any  other  affection.  The  initial  limitation  of  the 
symptoms,  whether  spasm  or  pain,  to  the  act  of  writing,  sufficiently 
indicates  the  uature  of  the  case.  But  the  converse  error  is  often 
made ;  cases  are  supposed  to  be  examples  of  writers'  cramp  which  are 
of  a  different  nature.  Many  paralytic  and  painful  affections  of  the 
hand  are  discovered  by  the  interference  they  cause  with  the  action  of 
writing,  because  it  is  the  most  delicate  action  that  the  hand  is  called  on 
to  perform,  and  they  are  supposed  to  be  specially  connected  with  the 
act,  when  this  merely  reveals  their  existence.  I  have  several  times 
known  the  mistake  to  be  made  in  hemiplegia  of  gradual  onset,  and  also 
in  a  case  of  commencing  insular  sclerosis,  and  in  another  of  early  tabes 
affecting  the  arms.  Even  pressure-palsy  of  the  musculo-spiral  nerve 
has  been  ascribed  to  writing.  Still  more  frequent  is  the  error  in  cases 
oi  pain  in  the  arm  of  various  kinds.    In  acute  neuralgia  and  neoimlgie 


PROGNOSIS.  725 

llieiimfttuim  of  the  forearm  muscles,  writing  increases  the  pain,  and  is 
interfered  with  bj  it  in  a  way  that  renders  the  mistake  easy.  It  is 
needless  to  enumerate  the  yarions  other  affections  that  may  be  thus 
confused,  because  the  simple  rule  above  giren  suffices  for  their 
distinction — from  the  first,  the  symptoms  are  not  limited  to  the  act 
of  writing.  The  tremulous  form  may  be  mistaken  for  commencing 
paralysis  agitans,  but,  at  the  onset,  the  tremor  is  confined  to  writings 
and  is  always  conjoined  with  distinct  spasm  produced  by  the  act 

Writers'  cramp  is  a  disease  that  is  readily  imagined.  Most  persons 
who  hare  to  write  much,  experience  at  times  some  discomfort  in  the 
hand  after  writing,  and,  since  such  discomfort  is  one  of  the  early 
symptoms  of  writers'  cramp,  they  are  apt  to  fancy  that  they  ai'e  the 
subjects  of  the  disease,  and  a  slight  tendency  to  spasm  is  readily 
imagined  in  such  a  case.  The  most  important  diagnostic  indication 
is  the  occurrence  of  actual  risible  spasm,  since  this  is  seldom  absent^ 
even  in  the  early  stage.  In  the  cases  in  which  sensory  syuiptoms  are 
ultimately  most  prominent,  they  seldom  exist  alone.  If  they  are 
iidated,  the  diagnosis  rests  on  the  initial  relation  to  one  action  and  the 
unusual  seat  of  the  pain.  In  most  cases  of  the  fancied  disease,  when 
the  patients  are  reassured,  the  discomfort  quickly  ceases  to  be  noticed. 

Pboohosis. — The  disease,  when  well  developed,  is  one  in  which  the 
prognosis  is  always  uncertain,  and  often  unfavorable.  When  the 
altection  occurs  in  a  person  whose  daily  bread  depends  on  the  act  of 
writing,  the  early  warnings  are  neglected,  eiiher  through  ignoram^ 
or  the  stem  compulsion  of  necessity,  until  the  morbid  action  of  the 
centre  has  become  fixed  by  nutritional  alterations  almost  as  ineradi- 
cable as  those  that  render  permanent  the  results  of  its  early  education. 
The  prognosis  is  especially  unfavorable  if  the  disease  has  lasted  for 
•ome  time,  and  has  reached  a  oonsiderable  degree  before  the  patient 
comes  under  treatment;  if  perfect  rest  from  writing  cannot  be 
cccured ;  and  also  if  no  other  cause  than  the  act  of  writing  can  be 
timoed.  It  is  better  if  any  extraneous  and  removable  cause  co- 
operates, such  as  defective  general  health,  anxiety,  and  especially  if 
looal  causes,  such  as  injury,  have  distinctly  aided  in  the  development 
cl  the  morbid  state.  Even,  however,  under  the  most  unfavorable 
conditions,  recovery  sometimes  occurs.  The  writing  shown  in 
Fig.  1^7  ^^  ^^^^^  ^^  &  clerk,  aged  thirty-four,  in  whom  no  cause 
could  be  traced  but  excessive  writing.  He  had  averaged  ten  hours  a 
daj  for  twenty  years,  and  the  affection  had  lasttnl  for  twelve  months 
before  he  came  under  treatment,  and  yet,  as  already  mentioned  (p. 
790)t  recovery  has  been  perfect.  The  prognosis  in  cases  in  which 
the  sensory  trouble  predominates  is  got>d,  if  the  patient  can  take  a 
long  and  perfect  rest,  but  unless  this  can  be  secured,  the  neuralgic 
pain*  ftt  first  produced  only  by  the  act  of  writinp:,  is  likely  to  extend 
and  beoome  M|>ont:ineous.  The  probability  that  tlie  other  hand  will  be 
affected  is  gnMter  in  these  cases  than  in  those  of  purely  motor  spasnt* 
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Trbatkent. — ^Writers'  cramp  is  a  troublesome  and  diffienlt  imm 
to  treat,  and  the  question  of  its  prevention  is  therefore  of  corresponding 
importance.  The  disease  might  probably  be  prevented  to  a  teiy 
large  extent,  if  not  entirely.  We  have  seen  that  it  occurs  almoii 
exclusively  among  those  who  write  in  a  cramped  manner,  in  thi 
first  or  second  of  the  styles  mentioned  on  p.  713,  scarcely  erei; 
and  only  in  slight  degree,  in  those  who  write  in  the  third,  and  nerer 
in  those  who  write  in  the  fourth.  If  all  persons  wrote  from  the 
shoulder,  writers'  cramp  would  practically  cease.  But  the  mode  of 
writing  is  a  matter  of  education,  and  prevention  of  the  diseaie  reiti 
therefore  not  with  doctors  but  with  teachers.  It  is  probably  impoaiibla 
to  teach  writing  in  the  first  instance  in  a  free  manner,  but  before  ft 
boy  is  allowed  to  pass  from  school,  he  should  be  got  out  of  tbe 
cramped,  and  taught  the  free  method, — taught,  that  is,  to  write  from 
the  shoulder.  It  is  also  desirable  that  those  who  eiperienoe  aoj 
difficulty  or  discomfort  in  writing  should  at  once  change  their  itjle 
for  the  freer  mode.  To  make  a  person  realise  the  characteristiei  d 
the  free  method,  I  have  found  the  following  expedient  useful  Let 
him  first  draw  a  line  across  a  sheet  of  paper ;  for  this,  the  arm  mut 
be  moved  as  a  whole  from  the  shoulder.  Then  let  him  make  the  line 
wavy,  next  increase  the  wavy  character,  and  then   slightly  ibpe 

the  waves,  so  as  at  last  to  make  the  line  a  series  of  ^a  ^ — ^^m^mmmmv. 

These  are  letters,  and  the  transition  to  other  letters  will  then  be  mMf, 
As  I  have  already  said,  the  object  to  be  aimed  at  is  to  write  in  snobi 
manner  that  it  shall  be  easy  to  form  an  entire  line  of  words  without 
once  lifting  the  pen  from  the  paper.  The  hand  should  grasp  the  pei 
lightly,  and  move  as  a  whole.  The  comfort  and  ease  ezperieBced 
when  this  method  is  acquired  are  very  remarkable. 

For  the  affection  itself,  treatment,  to  be  effective,  should  be  eiilj* 
The  commenoiug  symptoms  often  pass  away  with  a  brief  rest;  ft 
month's  abstinence  from  writing  at  the  onset  will  do  more  thss  ft 
year's  rest  if  the  disease  has  continued  for  six  months.  When  wiitiBg 
is  resumed  in  such  a  case,  it  is  essential  that  its  style  should  be 
changed  as  just  described.  The  amount  of  writing  should,  if  poi> 
sible,  also  be  reduced.  It  is  desirable  that  a  soft  quill  shonU  be 
substituted  for  a  steel  pen,  and  that  a  holder  should  be  employed  tint 
is  of  good  size  and  not  smooth  on  the  surface.*  Slight  symptom  c^ 
cramp  often  pass  away  at  once  when  this  change  is  made. 

In  cases  in  which  the  disease  has  become  established,  rest  k  w 

*  Qnills  are  too  »maM  and  too  smooth  to  be  held  with  facility  t  a  qniU  vS^  ^^ 
be  nsed  in  a  bolder.  The  best  steel  pens  are  those  with  tumed-np  pointt,  tf  ^ 
Waverley.  Similar  gold  pens  are  made  by  Habie,  Todd  &  Oo.  A  good  bokltf  s 
one  that  is  larger  than  the  average  size,  and  is  covered  with  soft  indianbbv"' 
about  two  inches,  where  the  pen  is  held.  Large  cork  holders  are  also  good,  l"* 
best  small  holder  is  one  made  by  Brandauer,  of  Birmingham,  In  wbidi  tlw  ■<* 
part  is  roughened. 
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inoomparablj  the  most  important  element  in  treatment.  If  writing 
ii  continued,  every  method  of  treatment  fails  eren  to  check  the  pro* 
gress  of  the  disease.  Tbe  yarions  mechanical  devices  which,  for  a 
time,  aid  handwriting  are  not  to  be  recommended,  since  thej  only 
ttave  o£E  the  impending  disability,  while  the  malady  is  really  getting 
worse,  and  they  thus  increase  the  difficulty  of  treatment.  If,  how- 
eyer,  prolonged  and  complete  rest  from  writing  is  impossible,  the 
patient  should  learn  to  write  with  the  left  hand.  Facility  in  sinistral 
writing  is  acquired  with  a  little  perseverance,  more  readily  if  the  letters 
are  made  upright  or  if  the  customary  inclination  is  reversed.  In  this 
way  complete  rest  may  be  given  to  tbe  affected  hand.  It  is  true  th« 
left  hand  may,  after  a  time,  suffer  in  the  same  way,  but  the  tendency 
to  this  has  been  exaggerated  by  some  writers.  If  it  does,  the  patient 
b  no  worse  off  than  if  he  has  not  learned  to  write  with  the  left  hand ; 
while  if  it  does  not,  he  may  be  able  to  continue  to  earn  his  living,  and 
may  afford  his  right  hand  a  fair  chance  of  recovery.  The  GK>vemmeQt 
clerk  mentioned  on  p.  720  fulfilled  the  duties  of  his  office  for  twelve 
years  with  his  left  hand,  and  although  the  cramp  continued  in  the  rights 
the  left  showed  no  indication  of  the  disease,  and  at  tbe  end  of  the  twelve 
years  he  was  able  to  retire  on  a  pension.  Besides  the  case  illustrated 
m  Fig.  157, 1  have  met  with  several  others  in  which  practical  recovery 
occurred  during  the  use  of  the  left  hand. 

For  many  persons  the  use  of  a  type-writer  offers  the  means  of 
abstaining  from  all  the  use  of  the  hand  that  has  brought  on  the 
disease.  The  depression  of  the  keys  of  a  good  type- writer  resembles 
the  movement  of  the  fingers  in  playing  on  the  piano,  but  is  less 
6Uiguing,  and  most  sufferers  from  writers'  cramp  are  able  to  use  such 
aa  iniftrument,  even  with  the  affected  hand,  without  any  unpleasant 
syiaptoms,  while  the  facility  with  which  some  instruments  can  be 
woiked  ^th  the  left  hand  enables  the  right  hand,  if  necessary,  to  have 
absolnte  /est.  Unfortunately,  a  tjpe-writer  cannot  often  be  available 
for  the  iK>rk  of  the  ordinary  clerk,  who  is  so  frequently  a  sufferer. 
Fbr  most  others  it  offers  a  great  advantage;  the  depression  of  the 
keys,  if  not  continued  to  fatiguing  excess,  constitutes  a  most  useful 
form  of  gymnastic  exercise.  In  those  who  suffer  from  the  neuralgic 
form,  howe'ier,  the  pain  is  often  excited  by  any  movement  of  the  arm, 
ajid  they  may  then  be  unable  to  use  a  type- writer.* 

When  impaired  nutrition  of  the  nervous  sjHtem  eo-operates  as  a 
eauxe  of  writers'  cramp,  nervine  tonics,  espt*cially  8m«ill  doses  of 
strychnia,  increase  a  tendency  to  recovery,  and  in  all  ciises  may  be 
given,  as  having  an  influence  in  the  right  direction.  Sedatives  inter- 
nally, as  a  rule,  effect  little  in  eases  of  pure  cramp,  although  hypo- 
dermic injections  of  atropine  (one  sixtieth  of  a  grain  three  times  a 

e  Ths  macbiiiM  with  a  Mparate  key  for  each  letter,  although  expeiitive,  are  alone 
Meefwl  Thoae  are  to  be  preferred  which  have  a  separate  *et  of  keyt  for  capital 
toktsn^  rather  than  thoae  in  which  the  capitalt  are  pnHiuced  by  the  use  of  a  con* 
troUing  kej,  changing  the  mnall  let  ten  to  the  cmpitalt. 


72d  OCCUPATION  NEUBOSES. 

week)  have  been  strongly  recommended  bj  Yanoe.  In  the  neuralgio 
form,  sedatiyes  intemallj  and  locally  are  certainly  of  serrice.  Indiui 
hemp  by  the  mouth,  morphia  beneath  the  skin,  or  inunctions  of  extiiet 
of  belladonna  and  glycerine,  or  aconite  ointment,  are  the  most  uaefoL 
I  have  also  found  hypodermic  injection  of  cocaine  beneficial  in  some 
cases  when  there  has  been  pain  about  the  wrist  or  forearm.  If  tender- 
ness of  the  nerves  exists,  counter-irritation  by  blisters  over  the  teoder 
points  often  does  considerable  good. 

Electricity  has  been  extensively  used,  and  strongly  recommended, 
in  the  treatment  of  writers'  cramp.  Faradism  is  of  no  valae,  and 
even  harmful,  as  a  rule,  but  voltaic  electricity  occasionally  gives  some 
relief  to  the  pain.  In  the  spasmodic  form  Erb  recommendi  the 
passage  of  the  voltaic  current  up  and  down  the  cervical  spine,  and 
from  the  spine  to  the  muscles.  Poore  advises  the  combination  of  the 
latter  method  with  gymnastic  movements  of  the  hand,  and  has  obsened 
great  improvement  in  some  cases  from  this  treatment.*  Hy  oim  ex- 
perience has  led  me  to  assign  a  low  position  to  electricity  in  the 
treatment  of  the  spasmodic  form,  although  I  have  given  it  a  thorongh 
trial  in  many  cases.  Certainly,  if  the  patient  goes  on  writing,  it  has 
not  the  slightest  influence  on  the  disease.  With  rest  from  writing, 
there  is,  in  many  cases,  a  tendency  to  recovery  which  has  not  appeared 
to  me  to  be  expedited  by  galvanism  however  applied.  Gymnastic 
exercises  are  often  distinctly  useful,  regular  flexion  and  extension 
movements  of  the  fingers  and  hand,  for  which,  with  advantage,  a 
"  dumb  piano  "  may  be  used.  They  should  be  as  different  as  possible 
from  the  movements  that  induce  the  spasm,  and  should  ue?er  be 
continued  to  fatigue.  Bubbing,  and  the  combination  of  rubbing  and 
kneading  that  is  called  massage,  often  gives  considerable  relief  to  dis- 
comfort, and  sometimes  lessens  the  tendency  to  spasm.  It  has  been 
recently  made  the  subject  of  public  attention,  and  has  been  said  to 
give  remarkable  results,  but  it  is  probable  that  these  were  obtained 
chiefly  in  cases  of  the  imaginary  disorder.  While  there  is  no  doubt 
that  the  treatment  often  lessens  discomfort,  in  the  cases  of  undoubted 
writers'  cramp  that  I  have  known  treated  in  this  manner  by  **expertS|" 
the  symptoms  have  not  been  appreciably  influenced. 

Among  other  means  of  treatment  which  have  been  recommended  ii 
tenotomy  (Stromeyer).  In  one  case  (Truppert)  no  less  than  ^ 
tendons  were  successively  divided,  and  it  is  said  that  the  patient  at 
the  end  of  the  treatment  was  slightly  improved !  I  have  fonod  do 
good  result  from  rendering  the  arm  for  a  time  immobile  by  a  p]astl^ 
of-Paris  bandage. 

Otueb  Oooupation  Nstt&osbb. 

The  general  considerations  regarding  the  pathology,  causation,  and 
treatment  of  writers'  cramp  are  applicable,  mut(Ui$  muiandiif  to  ail 

*  •  Handbook  of  Electricicy.' 
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the  other  forma  of  occupation  neuroBia.  In  each,  pain  and  apaam  maj 
be  Tarioualy  combined,  and  are  at  firat  related  aolelj  to  the  apedal 
aot. 

PianoforU  flayenf  Cramp  occura  chiefly  among  professionala,  and 
more  frequentlj  among  women  than  among  men.  Both  the  spaamodio 
and  neuralgic  yarietiea  are  met  with.  In  the  former  at  firat  a  finger 
or  the  thumb  doea  not  move  with  the  neceasarj  precision*  and  may 
remain  extended  for  a  few  aeconda  instead  of  atriking  the  required  note. 
In  the  neuralgic  form,  pain  cornea  on  after  playing  for  a  short  time, 
and  compela  the  anfferer  to  deaiat.  Sometimea  the  pain  extends  up  the 
arm.  Erb  has  several  times  met  with  pain  between  the  acapnia  and  the 
apiue.  I  have  been  one  caae  in  which  the  pain  was  symmetrical  in  the 
outer  border  of  each  hand,  sometimea  extending  down  the  little  finger, 
bat  never  accompanied  by  cramp,  although  the  patient  waa  liable  to 
the  nocturnal  cramp  in  the  hands  described  at  p.  704. 

Violin  playert  are  liable  to  a  similar  affection  in  either  hand, 
especially  in  that  which  fingera  the  atrings»  less  commonly  in  that 
which  moves  the  bow,  but  occasionally  in  both. 

8emp8tre$te9'  Cramp. — ^The  act  of  sewing  frequently  leads  to  a  similar 
affection  in  sempstresses  and  tailors,  usually  characterised  by  rigidity 
and  cramped  flexion  of  the  fingers  of  the  right  hand,  often  greatest  in 
the  thimble  finger.  Tingling  in  the  fingers  may  accompany  it,  and 
may  cease  as  aoon  aa  the  attempt  to  aew  ia  relinquished.  I  have  met 
with  the  same  trouble  in  a  sail  maker.  In  this  occupation  the  needle  is 
held  between  the  finger  and  thumb,  and  is  pressed  through  the  canvas 
by  a  metal  plate  fixed  on  the  ball  of  the  thumb.  The  spasm  in  the 
fingers  caused  the  needle  to  slip  off  the  plate»  and  the  attempt  to  work 
occasioned  pain  in  the  fingers,  and  in  the  metacarpo-phalangeal 
joints. 

Tdegrap\%d$*  cramp  (first  described  by  Onimus)  affects  exclusively 
those  who  use  the  Morse  machine,  which  is  worked  by  pressing  down 
a  stop  with  the  finger,  so  aa  to  make  a  dot  or  a  dash  according  to  the 
duration  of  the  preasure.  The  preasure  haa  to  be  repeated  for  each 
sign,  and  telegraphists  have  often  to  send  50,000  aeparate  aignaa  day. 
Spasoi  ia  set  up,  which  causes  the  pressure  to  be  too  long  maintained, 
and  hence  dota  become  transformed  to  dashes.  One  patient  managed 
to  go  on  for  two  years  by  substituting  his  thumb  for  the  finger,  and 
tlien  this  became  unmanageable;  afterwards  he  used  the  middle  finger 
and  then  the  closed  fist,  but  the  spasm  followed,  and  he  had  to  give 
sp  his  occupation.  The  neuralgic  rariety  is  sometimea  met  with,  and 
I  have  aeen  one  caae  in  which  the  pain,  for  aix  months  excited  only  by 
the  Sftecial  work,  subsequently  occurred  on  other  movements.  After  six 
mcnths'  rest  the  patient  resumed  work  as  a  writing  clerk,  and  wrote 
in  comfort  for  two  months.  Then  the  pain  returned  in  connection 
with  writing,  rapidly  inoreased,  and  became  spontaneous. 

Smiik*  are  also,  although  rarely,  liable  to  cramp.  In  one  case,  an 
artisan  who  waa  accustomed  to  work  metal  with  a  hammer  and  chiseU 
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found  that  Iub  kft  hand,  grasping  the  chisel,  gradnallj  paased  into  a 
state  of  tremnlons  cramp,  and  became  supinated  in  spite  of  his  effort 
to  prevent  it.  The  spasm  was  worst  when  the  elbow  was  flexed,  and 
for  a  time  he  was  able  to  work  with  the  elbow  extended,  but  at  last  he 
had  to  relinquish  his  occupation.  Id  another  case,  a  metal-chaser,  who 
worked  with  a  four-pound  hammer,  found  that,  after  using  it  for  about 
an  hour,  clonic  spasm  came  on  in  the  biceps,  and  interfered  with  his 
work.  The  use  of  the  hammer  in  other  kinds  of  work  has  also  indueed 
the  affection. 

Among  other  occupations  which  have  been  known  to  lead  to  tho 
development  of  cramp,  and  have  suggested  names  for  special  varieties, 
are  those  of  painters,  harpists,  artificial  flower  makers,  turners,  watch- 
makers, knitters,  engravers  (in  using  the  burin),  masons  (in  using  the 
trowel),  sailors  (from  pulling  on  ropes),  treadlers,  compositors, 
enamellers,  cigarette  makers,  shoemakers,  milkers,  monej  counters, 
letter  sorters,  and  players  on  various  musical  instruments,  besides  those 
above  mentioned,  induding  drummers,  in  whom  either  the  extensors  of 
the  thumb  or  the  long  flexor  maj  be  affected  (Bruns). 

In  rare  cases  two  actions  are  simultaueonslj  and  equallj  affected, — 
writing  and  some  other.  The  most  common  combination  is  writing 
and  piano  playing  in  ardent  amateur  musicians ;  ocaisionallj  writing 
and  sewing  are  both  equallj  deranged.  I  have  met  with  one  obstinate 
case  with  chieflj  sensor j  svmptoms,  in  which  thej  wero  indnosd  by  anj 
prolonged  una  of  the  hands. 


EPELEPST. 

The  term  **  epilepsy  **  is  applied  to  a  disease  m  whieh  there  are  eon* 
mlsious  of  a  certain  type,  or  sudden  loss  or  impairment  of  oonscious- 
nesB,  but  in  which  the  convnlsions  are  not  directly  due  to  active  organic 
brain  disease,  to  reflex  irritation,  or  to  abnormal  blood-states,  and  in 
which  isolated  loss  of  oonsciousness  is  not  the  result  of  primary  failure 
of  the  heart's  action.  In  most  cases,  the  change  in  the  brain  that  causes 
the  convulsions  is  not  visible  to  the  naked  eye,  and  hence  the  condition  is 
often  termed  "  id iopathic  epilepsy."  There  are  cases,  however,  in  wb ich 
similar  oonvulBtons  occur  as  a  result  of  brain  disease,  snob  as  a  spot 
of  old  cortical  softening,  stationary  for  years  and  not  irritant,  but 
effective  by  the  damage  to  adjacent  nerve-cells ;  and  also  of  disease, 
sometimes  of  long  duration,  which  causes  a  continuous  irritation,  such 
as  a  depressed  spioulum  of  bone.  These  cases,  when  due  to  a  stationary 
lesion  that  does  not  irritate,  may  resemble  epilepsy  in  their  course,  and 
sometimes  in  their  symptoms ;  they  often  succeed  a  distinct  attack  of 
hemiplegia,  and  then  are  sometimes  termed  *'po8t-hemipleg^c  epilepsy." 

The  convulsions  in  ordinary  epilepsy  may  consist  of  tonic  or  of  donic 
spasm,  or,  commonly,  of  both,  but  the  attitude  or  movero^it  which 
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iMolts  always  diffen  from  that  which  oocnrs  in  Toluntarj  moTement. 
On  the  other  hand,  in  the  coavulsions  of  hysteria,  the  muBCular  spasm 
is  so  arranged  as  to  resemhle  that  which  may  result  from  a  Tolnntary 
action. 

Btioloot. — After  one  attack  of  epilepsy,  others  usually  occur  with- 
out any  immediate  discoverable  cause.  Each  fit  apparently  leaves  a 
change  in  the  nerre-centres,  facilitating  the  occurrence  of  other  fits. 
The  immediate  or  exciting  cause  of  the  disease  must  be  sought,  there- 
fore, in  the  cause  of  the  first  fit.  But  when  such  a  cause  can  be 
discovered,  it  is  usually  manifestly  inadequate  alone  to  produce  a  con- 
vulsion, and  can  only  be  efEective  in  consequence  of  a  powerful  predis- 
position. The  remote  influences  to  which  the  disease  is  due  are, 
therefore,  its  chief  causes.  The  excitant  is  no  more  than  the  spark 
which  causes  a  oonflagration,  rendered  possible  only  by  the  chemical 
eonstitution  of  the  materials  ignited. 

Remote  Cautet, — Females  suffer  from  epilepsy  rather  more  frequently 
than  males,  in  the  proportion  of  about  six  to  five.*  An  inlierited 
tendency  (indicated  by  the  presence  in  ancestors  or  ooUateral  relations 
of  epilepsy  itself,  or  of  insanity)  is  traceable  in  rather  more  than  a 
third  of  the  cases  (85  per  cent.),  and  rather  less  frequently  in 
males  than  in  females  (88  per  cent,  males,  87  per  cent,  females). 
There  is  a  fomily  history  of  epilepsy  in  two  thirds  of  the  inherited 
esses ;  of  insanity  in  one  third  ;  of  both  in  a  tenth.  When  there  is 
SB  inherited  tendency,  the  females  of  a  family  are  rather  more  likely 
to  suffer  than  the  males.  This  is  due  to  two  circumstances;  the 
inheritance  is  rather  more  frequently  from  the  mother's  side  than 
from  the  Other's,  and  more  females  suffer  when  the  heredity  is 
maternal,  more  males  when  it  is  patemaL  The  inheritance  is  less 
bequently  from  the  mother  personally  than  from  the  father,  but  this 
is  doe  to  the  fact  that  insanity  is  much  less  common  in  the  mother 
Uiaa  in  the  father ;  epilepsy  is  equally  common  in  the  twa  Occa- 
sionally  many  members  of  a  family  suffer;  in  one  instance  nolens  than 
loarteen  were  epileptic,  the  eases  being  distributed  through  four 
gmenstions.  It  is  very  doubtful  whether  any  inherited  morbid  state, 
Qintside  the  nervous  system,  predisposes  to  epilepsy.  A  proclivity  to 
phthisis  has  been  thought  to  do  so,  but  the  evidence  of  statistics  shows 
that  this  is  an  erroneous  inference,  due  merely  to  the  great  frequency 
of  ecmsumption  in  the  community.  It  is  doubtful  whether  any  closer 
rriation  eiists  between  epilepsy  and  the  inherited  gouty  diathesis,  to 
which  attention  has  been  lately  called.  Idiopathic  epilepsy,  however, 
■ometimes  occurs  in  the  subjects  of  inherited  syphilis,  without  other 
oaose  being  traceable,  A  strong  predisposition  to  the  disease  often 
exists  when  there  is  defective  general  developnient  of  the  brain,  from 
any  influence  acting  on  it  in  early  life,  or  as  a  result  of  the  congenital 

*  These  •tatsmcnts  are  bated  on  1-ISO  eneet,  the  detailt^  analy<*ia  of  which  it  giren 
ia  a  separat*  work  (*  Epilepsy  and  other  Chronic  Coovaltive  Diteasee,*  London,  188I)« 
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defect  met  with  in  neurotic  families  and  in  the  offspring  of  conaD- 
guineous  marriages. 

Three  quarters  of  the  ca^s  of  epilepsy  begin  under  twentj  jeia, 
and  nearly  half  (46  per  cent.)  between  ten  and  twentj,  the  maxinnim 
being  at  fourteen,  fifteen,  and  sixteen.  One  eighth  of  all  oiei 
commence  during  the  first  three  years  of  life.  After  twentf,  tte 
annual  number  gradually  falls,  but  cases  commence  eren  in  old 
age  (over  seventy).  In  the  cases  which  commence  under  tbiitr, 
females  exceed  males,  in  the  first  ten  years  by  6  per  cent.,  in  the  second 
by  18,  and  in  the  third  by  12.  After  thirty  the  relation  is  reveled, 
and  the  excess  of  males  gradually  increases,  until  after  sixty  the 
malady  practically  begins  in  males  only.  It  has  been  said  thit 
heredity  can  be  traced  only  in  the  cases  which  commence  under 
twenty  years,  but  this  is  altogether  erroneous.  Most  cases  of  he^^ 
ditary  epilepsy  begin  before  twenty,  chiefly  because  most  cases  of  all 
kinds  commence  in  this  period ;  the  proportion  borne  by  the  in- 
herited to  the  non-inherited  cases  is  considerable  throughout  life. 
In  the  first  twenty  years  of  life  it  is  nearly  38  per  cent.,  in  the  second 
84  per  cent.,  and  in  the  cases  which  commence  after  forty  it  is  26  per 
cent.  I  have  known  inherited  epilepsy  to  commence  at  sixty-fire 
and  seventy-one. 

Immediate  Causes. — We  must  regard,  as  the  exciting  caose  of 
epilepsy,  that  to  which  the  first  fit  was  apparently  due;  and  its  in- 
fluence, as  already  stated,  is  no  doubt  incomparably  smaller  than  thftt 
of  the  predisposition,  due  to  conditions  involved  in  age  and  heredity. 
The  statements  of  patients  regarding  exciting  causes  have  to  be 
received  with  caution.  Excluding  the  cases  in  which  the  relation  of 
the  supposed  excitant  was  doubtful,  and  excluding  also  the  cases  origi- 
nating in  infcintile  '^  dentition  convulsions,"  some  exciting  cause  can 
be  traced  in  only  37  per  cent,  of  the  cases.  In  males  it  is  met  with 
more  frequently  than  in  females,  and  the  difference  between  tbeseies 
in  this  respect  is  least  in  childhood,  and  is  greatest  in  the  second 
decade  and  in  the  decline  of  life.  Iik  women  between  ten  and  fortj, 
exciting  causes  are  relatively  infrequent. 

Of  the  cases  that  commence  in  infancy,  at  least  three  qoartendate 
from  infantile  convulsions,  ascribed  to  teething.  Such  cohtqIboos 
are  known  to  be  the  result,  in  most  instances,  of  the  condition  of  idt^ 
tive  development  termed  rickets.  Whether  this  condition  is  entiidy 
preventable  or  not,  it  would  certainly  not  attain  the  degree  in  which  it 
causes  convulsions  if  children  were  properly  fed,  and  thus  a  condder- 
able  number  of  cases  of  epilepsy  might,  without  doubt,  be  prevented. 

Mental  emotion — fright,  excitement,  anxiety — is  the  most  potoit 
exciting  cause  of  epilepsy.  The  most  frequent  is  fright,  whidi 
is  powerful  chiefiy  in  childhood,  and  at  the  transition  to  adult  Efe 
while  it  is  very  rare  after  middle  life.  As  might  be  anticipated,  in 
childhood  it  is  equally  effective  in  each  sex,  at  puberty  it  is  most 
effective  in  females,  and  after  tweuty  it  is  seldom  traceable  in  bmb, 
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Imt  it  still  a  relatiTelj  freqneot  cause  in  women.  The  profonndlj 
disturbing  effect  of  alarm  on  the  nervous  system,  deranging,  as  it 
does,  almost  ererj  function,  enables  us  to  understand  its  frequency  as 
an  excitant  of  epilepsy.  There  is  usually  an  interval  between  the 
fright  and  the  first  fit.  Fright  excites  hjsteroid  as  well  as  epileptic 
fits,  and  in  most  of  the  cases  in  which  a  person  is  immediately 
**  frightened  into  a  fit,"  the  attacks  are  hysteroid.  The  longer  the 
interval,  the  larger  is  the  proportion  of  oases  in  which  the  attacks  are 
distinctly  epileptic.  Other  forms  of  mental  excitement  occasionally 
excite  the  first  fit,  and  most  commonly  at  the  period  of  life,  and  in  the 
sex,  in  which  fright  is  chiefly  influential ;  but  one  emotional  cause, 
prol(mged  mental  anxiety,  is  effective  chiefly  in  men,  and  late  in  life. 

Blows  and  falls  on  the  head,  which  cause  no  symptoms  of  coarse 
eerebral  injury,  are  sometimes  followed  by  recurring  convulsions 
having  all  the  characters  of  idiopathic  epilepsy.  They  are  apparently 
due  to  the  general  impairment  of  nutrition  in  the  brain,  and  lowering 
of  its  function,  from  the  mechanical  influence  on  the  delicately  con. 
■tituted  cells.  Such  cases  are  met  with  at  all  ages ;  in  childhood 
equally  in  the  two  sexes,  but  in  adult  life  most  frequently  in  males, 
doubtless  from  the  risks  of  occupation.  More  frequently  an  injury 
causes  convulsions  that  begin  locally,  by  causing  damage  to  one  spot 
on  the  cortex.  Epilepsy  probably  sometimes  results  from  slight 
bilateral  damage  to  the  cortex  during  birth,  insufficient  to  cause  motor 
paralysis.  Exposure  to  the  heat  of  the  sun  is  frequently  assigned  as 
the  cause  of  the  first  fit,  but  often  merely  because  the  fit  occurred  in 
summer  sunshine,  and  without  adequate  evidence  that  the  attack  was 
thus  caused.  In  some  cases,  chiefly  males,  its  influence  is  probable, 
especially  when  the  fits  follow  other  distinct  symptoms  of  sun8tn)ke. 

Acute  disease  is  an  occasional  cause  of  idiopathic  epilepsy,  but 
the  cases  ascribed  to  this  influence  need  careful  scrutiny,  because 
**  post-hemiplegic  epilepsy  "  often  results  from  a  sudden  lesion  of  the 
brain,  during  an  acute  specific  disease,  probably  thrombosis  in  a 
surface  vein,  or  embolism  consequent  on  endocarditis  (see  p.  456). 
Excluding  such  cases,  epilepsy  is  a  sequel  especially  to  scarlet  fever, 
measles,  and  typhoid  fever  in  that  order  of  frequency,  and  more  cases 
ara  consecutive  to  scarlet  fever  (apart  from  the  influence  of  nephritis) 
than  to  all  the  other  acute  diseases  put  together.  This,  together  with 
the  fact  that  optic  neuritis  may  follow  scarlet  fever,  without  any 
organic  change  in  the  brain  to  cause  it,  seems  to  show  that  the  scarlet- 
fever  poison  has  a  special  action  on  the  nervous  system. 

Intestinal  worms  are  a  cause  of  reflex  convulsions,  and  these  do  not 
always  cease  when  the  worms  are  expelled.  They  may  continue  as 
idiopathic  epilepsy,  apparently  as  a  result  of  a  change  in  the  nervous 
sjatam  consequent  on  the  primaiy  convulsions.  It  is  extremely  rare 
lo  meet  with  any  evidence  of  a  reflex  cause  in  the  system  of  the 
eerebro-spinal  nerves,  and  in  the  few  recorded  cases  there  has  been  a 
manifast  and  strong  predisposition  in  the  brain.     A  patient  with 
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permaiient  imbedlitj  Bnffeaned  from  fits,  beginning  in  therigbtband, 
after  a  eat  on  odo  of  tbe  fingen ;  pressure  on  tbe  scar  caused  pain 
and  excited  a  fit.  Tbe  attacks  oeased  after  amputation  of  tbe  finger.^ 
Minor  attacks,  beginning  witb  a  sensation  on  a  scar  above  one  eje- 
brow,t  ceased,  but  onlj  for  a  time,  on  excision  of  tbe  scar.  In  otber 
cases,  arrest  bas  followed  tbe  removal  of  a  diseased  testicle  and  of  a 
foreign  body  in  tbe  nose.{  In  tbese  cases  tbe  peripberal  irritation 
seems  to  biive  been  tbe  exciting  canse.  Among  otber  rare  causes  of 
tbe  first  fit  are  severe  digestive  derangement,  aspbjxia,  cbronic 
alcobolism,  and  cbronic  lead-poisooing.  In  tbe  two  latter  tbe  oon- 
vulsLons  are  primarily  due  to  tbe  toxic  influence*  but  may  persist 
wben  tbe  latter  is  lessened  or  removed  by  treatment.  Ajialogoua 
convulsions  are  sometimes  met  witb  in  cbronic  renal  diaease^  apart 
from  any  acute  symptoms  of  nroBmia. 

Disturbed  or  delayed  menstruation,  at  the  time  of  puberty,  often 
coincides  witb  tbe  onset  of  epilepsy,  but  it  is  very  difficult  to  deter- 
mine tbe  exact  relationsbip  between  tbe  two.  As  a  rule,  when 
epilepsy  is  once  set  up,  tbe  establishment  of  regular  menstruatioa 
appears  to  exert  no  influence  on  tbe  disease.  Tbe  &ct  that  so  many 
cases  oommence  at  tbe  time  of  puberty  seems  due  rather  to  tlus 
developmental  cbanges  in  the  nervous  system  at  this  epoch  than  to 
any  direct  influence  exerted  by  the  organs  of  generation.  No  case  has 
come  under  my  notice  suggesting  that  uterine  or  ovarian  disease  can 
be  regarded  as  a  cause  of  epilepsy.  Occasionally  tbe  fij-st  fit  ocoars 
during  pregnancy,  or  after  parturition»  without  any  secondary  cause 
to  which  it  could  be  ascribed. 

Masturbation  in  boys  is  undoubtedly  an  occMional  canse,  but  the 
attacks  which  result  from  this  influence  are  more  frequently  bysteroid 
than  epileptic  or  they  preseut  a  hybrid  character,  so  that  it  is  diiBcult 
to  say  in  which  category  tb^  are  to  be  placed. 

Syphilis  is  a  frequent  cause  of  chronic  convulsions,  but  tbese  are 
usually  due  to  organic  disease,  a  meningeal  growth  or  chronic  inflam- 
mation. Foumier  believes  that  the  syphilitic  poison,  during  the 
secondary  period,  bas  a  direct  action  on  the  nervous  system,  and  may 
canse  pure  neuroses,  epilepsy  among  tbe  number.  Evidence  of  this, 
that  will  bear  a  dose  scrutiny,  is  scanty.  Oonvulsions  may  be  the 
only  sign  of  organic  changes,  which  sometimes  occur  early  in  the 
course  of  syphilis.  The  occurrence  of . epilepsy,  apparently  idiopathic, 
in  the  subjects  of  inherited  syphilis,  has  been  already  mentioned. 

It  is  not  rare  for  no  cause,  remote  or  immediate,  to  be  traceable.  This 
fact  will  be  less  surprising  wben  the  probable  nature  of  the  malady  is 
understood. 

Btmptoxs. — ^Epileptic  attadcs  are  oommonly  divided  into  two 
classes,  "  major  "  or  severe,  and  ''  minor  '*  or  slight.    These  two  f onns, 

•  Goder,  'Zdtack.  f.  Psych.,'  1890.  f  Rik,  *  Zeitoc^  f  HdlkV  1680. 

t  Hantdala,  •  Am.  J.  Med.  So./  1889. 
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although  clearly  dUtingiiished  in  their  general  characters,  are  not 
•eparated  hj  any  sharp  demarcation.  In  the  major  attacks  (grand 
MoQ  there  is  loss  of  consciousness  and  severe  muscular  spasm.  In 
the  minor  attacks  (peiU  mcd)  there  is  usually  brief  loss  of  conscious* 
ness,  often  without  anj  muscular  spasm,  sometimes  with  slight  spasm, 
aud  Tery  rarely  there  is  slight  spasm,  or  some  sudden  sensation,  with* 
out  loss  of  consciousness.  lu  serere  attacks  the  patient,  if  standing, 
falls  to  the  ground  (hence  the  old  English  name, "  falling  sickness  ") ; 
IB  slight  attacks  he  may  or  may  not  fall.  In  very  seyere  fits  muscu- 
lar spasm  and  loss  of  consciousness  are  simultaneous  in  onset,  but  in 
less  severe  fits  the  muscular  spasm  may  commence  before  conscious- 
ness is  lost ;  the  patient  is  then  aware  of  the  onset.  Still  more  fre- 
quently the  spasm  and  loss  of  consciousness  are  preceded  by  some 
■eDsation.  The  sensation,  or  spasm,  which  informs  the  patient  of  the 
oncoming  attack,  constitutes  the  "  warning  "  or  "  aura  "  of  the  fit. 

Major  FUs. — ^At  the  onset  of  the  severe  fit  the  spasm  is  tonic  in 
eharacter, — rigid,  violent,  muscular  contraction,  fixing  the  limbs  in 
tome  strained  position.  There  is  usually  deviation  of  the  eyes  and 
of  the  head  towards  one  side,  and  this  may  amount  to  rotation  involving 
the  whole  body,  and  may  actually  cause  the  patient  to  turn  round,  even 
tiro  or  three  times.  The  features  are  distorted ;  the  colour  of  the  face, 
unchanged  at  first,  rapidly  becomes  pale,  then  flushed,  and  ultimately 
Kvid,  as  the  fixation  of  the  chest  by  the  spusm  stops  the  movements 
of  respiration.  The  eyes  are  open  or  closed ;  the  conjunctiva  is 
insensitive ;  the  pupils  dilate  widely  as  cyanosis  comes  on.  As  the 
spasm  continues,  it  commonly  changes  in  its  relative  intensity  in 
different  parts,  causing  slight  alterations  in  the  position  of  the  limbs. 
When  the  cyanosis  has  become  intense,  the  fixed  tetanic  contractions 
tf  the  muscles  can  be  felt  to  be  vibratory,  and  the  vibrationn  gradu- 
ally increase  until  there  are  slight  visible  remissions.  As  these 
beeome  deeper,  the  muscular  contractions  become  more  shock^like  in 
eharacter,  and  the  stage  of  clonic  spasm  is  reached,  in  which  the  limbs, 
bei^  face,  and  trunk  are  jerked  with  violence,  and  through  similar 
•pasms  in  the  tongue  and  muscles  of  the  jaws  the  former  is  often  bitten. 
The  shocks  of  spasm  effect  slight  movements  of  the  thorax,  so  that 
air  is  expelled,  and  saliva  is  frothed  out  between  the  lips.  The  air 
that  enters  the  lungs  is  at  first  insufficient  to  lessen  the  lividity,  and 
the  patient  may  seem  to  be  at  the  point  of  death,  but  as  the  remissions 
become  deeper,  more  air  enters  the  chest,  and  the  lividity  gradually 
leeseni.  In  beooming  less  frequent,  the  contractions  do  not  become  less 
strong,  and  the  last  jerk  is  often  as  violent  as  those  which  have  pre- 
ceded it.  At  last  the  spasm  is  at  an  end,  and  the  patient  lies  sense- 
less and  prostrate,  sleeps  heavily  for  a  time,  and  then  can  be  roused* 
Urine  frequently,  and  fnces  occasionally,  are  passed  during  the  fit. 

In  soffle  cases  the  spasm  is  more  deliberate  in  its  onset.  Instead 
of  commencing  simultaneously  in  all  the  mus(*les  of  the  body,  it 
WgiPi  in  <nM  region  as  the  face  or  arm,  and  thence  spreads,  first  to 
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the  limbs  on  the  same  side,  the  bead  and  ejes  beinji^  turned  towards 
that  side,  and  then,  lessening  on  the  side  first  affected,  it  invades  the 
limbs  on  the  opposite  side,  with  a  oorresponding  rotation  of  the  head. 
Such  attacks  may  commence  with  tonic  spasm,  or  they  may  com- 
mence by,  and  sometimes  consist  only  of,  clonic  spasm.  This  form 
of  convulsion  is  that  which  (as  we  haye  already  seen,  p.  90)  is  most 
common  in  organic  cerebral  disease,  such  as  tumour,  but  it  is  also 
occasionally  met  with  in  idiopathic  epilepsy.  In  such  cases  con* 
Bcionsness  is  often  lost  late,  so  that  the  patient  is  aware  of  the  com- 
mencing spasm. 

Minor  Attacks, — ^The  slight  attacks  of  epilepsy  may  be  characterised 
only  by  loss  of  consciousness.  The  individual  suddenly  stops  in  his 
occupation,  looks  strange  for  a  moment,  and  then  goes  on  with  what 
he  is  doing,  may  even  finish  a  sentence  that  he  had  commenced,  and 
be  aware  of  what  has  happened  only  by  finding  that  he  has  dropped 
something  which  was  in  his  hands,  or  that  he  is  the  object  of  anxious 
observation.  Sometimes  there  is  pallor  at  the  moment  of  the  attack, 
more  frequently  after  the  onset,  and  very  commonly  the  face  subse- 
quently becomes  flushed.  Very  often,  moreover,  the  slight  seizure 
is  heralded  by  some  sensory  warning  or  aura,  such  as  precedes  the 
severe  attacks.  There  may  also  be  slight  visible  spasm,  such  as 
putting  the  arms  forward  and  bending  the  head  down,  or  there  may 
be  slight  convulsion  in  the  part  in  which  the  spasm  commences  in  the 
severe  attacks,  and,  in  some  cases,  the  minor  attack  may  consist  only 
of  such  spasm,  without  loss  of  consciousness.  After  a  slight  attack 
is  over,  the  patient  may  be  at  once  quite  welL  Often  he  is  stupid  and 
dull  for  a  little  time,  and  sometimes  proceeds  to  perform  some  action 
in  a  dream-like,  automatic  manner,  such  as  undressing  himself, 
retaining  afterwards  no  recollection  of  what  he  has  done.  Occasion* 
ally  this  stage  is  attended  by  passion  and  violence,  a  brief  maniacal 
condition  constituting  one  form  of  epileptic  mania.  After  an  attack, 
severe,  or  more  frequently  slight,  the  patient  may  pass  into  a  state  of 
actual  hy  steroid  convulsion,  and  in  such  cases  the  minor  epileptic  seisure 
may  be  unnoticed,  all  the  obtrusive  phenomena  of  the  attack  being  of 
a  hysteroid  character* 

Btmptoms  m  DsTjri. — Preeur$ary  $ympt(nn$  occasionally  precede  a 
fit  for  some  hours  or  days,  and  indicate  to  the  patient  or  his  friends 
that  an  attack  is  impending.  The  most  frequent  of  these  indications 
are  sudden  jerks  of  the  body  or  limbs,  persistent  giddiness,  flashes  of 
light  before  the  eyes,  irritability  of  temper,  or  an  unnatural  degree  of 
appetite.  In  rare  cases  there  is  considerable  mental  change,  even  with 
delusions,  for  some  hours  before  an  attack. 

Mode  of  Omet;  Warning;  Aura, — ^The  word  a/ura  (vapour)  origi> 
nated  with  the  old  Greek  theory  that  the  fit  began  by  the  ascent  of  a 
vapour  up  the  vessels  of  the  limb.  In  later  times  it  was  thought  thas 
the  sensation  felt  in  the  periphery  does  begin  ther^  as  a  disturbanca 
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Mcending  the  nerves ;  and  the  opinion  was  thought  to  be  confirmed  bj 
the  fact  that  a  ligature  around  the  limb  would  arrest  the  ascending 
aura.  But  the  fact  (observed  first  in  the  beginning  of  this  century) 
that  the  commencing  fit  may  be  equally  arrested  when  its  cause  is  a 
tumour  of  the  brain,  has  shown  that  the  aura  is  merely  the  effect  on 
consciousness  of  the  commencing  discharge  in  the  brain,  either  a  direct 
effect,  felt  as  a  sensiition  and  referred  to  the  periphery,  or  an  indirect 
effect,  due  to  act  ual  spasm  at  the  periphery.  But  the  fact  that  the  aura 
is  the  result  of  the  commencing  central  process  renders  its  study  of 
great  importance,  since  it  gives  us  information  of  the  functional  region 
of  the  brain  in  which  the  process  of  the  fit  begins.  • 

Some  form  of  aura  is  met  with,  at  least  occasionally,  in  about  one 
half  of  the  cases  of  epilepsy.  In  the  other  half  the  loss  of  conscious- 
ncH  always  occurs  so  early  that  the  patient  is  unaware  of  the  onset  of 
the  fit.  We  may  provisionally  group  the  various  aurss  into  certain 
claisofl  for  convenience  of  description.  The  classification  must  be»  in 
the  main,  empirical 

(1)  The  commencement  of  the  attack  may  be  by  a  motion  or  sensa. 
tioQ  in  some  part  of  one  half  of  the  l>ody,  most  frequently  in  the  arm, 
leM  frequently  in  the  face  or  leg,  occasionally  in  the  tongue,  very 
zmrely  in  the  side  of  the  trunk.     Such  local  commencement  is  not 
frequent  in  idiopathic  epilepsy,  although  it  is  sometimes  met  with ; 
it  is  the  oommon  mode  of  onset  in  cases  of  organic  brain  disease.     In 
any  part,  the  first  symptom  may  be  a  spasm,  or  a  sensation,  or  both. 
In  the  upper  limb  the  aura  usually  commences  in  the  hand.     When 
it  is  a  spasm,  it  generally  commences  in  the  hand  as  a  whole,  less 
commonly  in  the  arm  as  a  whole,  rarely  in  the  shoulder.     When  a 
•omtion,  it  is  usually  described  as  "  numbness,"  "  tingling,"  Ac.,  and 
commences  generally  in  a  definite  part  of  the  hand. — thumb,  fore* 
finger,  all  the  fingers,  palm,  or  wrist :  never  higher  up  the  arm.     Some- 
times there  is  a  sensation  of  motion  without  lictual  spasm.     The  aura, 
whether  motor  or  sensory,  if  it  commences  in  the  hand,  may  be  felt 
to  ascend  the  arm  and  may  pass  to  the  head,  trunk,  or  leg,  before 
consciousness  is  lost.    Commencement  in  the  leg  is  less  frequent,  and 
presents  the  same  variations  in  character  and  seat ;  the  sensation  or 
spasm  may  pass,  before  consciousness  is  lost,  up  or  down  the  limb 
(according  to  the  place  of  commencement),  or  to  the  trunk,  arm,  or 
bead.     When  the  aura  passes  from  the  arm  to  the  leg,  or  vice  vend^ 
it  may  do  so  by  two  modes  :  it  may  pass  from  one  limb  to  the  other 
through  the  trunk,  and  then  pass  daum  the  limb  seiH)ndarily  affected ; 
or  it  may  commence  at  the  extremity  of  the  second  limb,  and  thus  pass 
mp  both.    In  the  former  case,  as  a  rule,  a  pure  sensation  leads ;  the 
Doarse  of  the  aura  is  determined  by  the  discharge  in  the  sensory 
sentre,  in  which  no  doubt  the  representation  of  the  cutaneous  nerves 
m  as  continuous  as  their  distribution  in  the  skin.     Sometimes  a  purely 
itBSOry  aura  (discharge  limited  to  a  sensory  centre)  may  pass  up  one 
9amhp  along  the  side  of  the  tnuik,  and  down  the  other  limb,  and  onlj 
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when  it  reaches  the  extremity  of  this  hitter  is  spasm  added,  which  maj 
pass  back  up  the  limb,  the  discharge  extending  to  the  related  motor 
centre  only  when  it  reaches  tbe  limit  of  the  sensory  centre. 

Fits  begin  in  the  face  much  less  frequently  by  a  sensation  than  ij 
spasm ;  tbe  latter  is  generally  in  the  zygomatic  muscles,  sometimes  in 
the  orbicularis.  In  slight  attacks  on  the  right  side,  the  commencemeot 
in  the  face  is  often  associated  with  inability  to  speak.  An  aura  in  tbe 
tongue  is  usually  sensory;  it  may  be  associated  with  movement  io  tbe 
jaw  or  with  nausea,  and  in  these  oombinatious  we  may  trace  pbjii> 
logical  associations. 

(2)  Bilateral  and  general  warnings.  Fits  occasionally  commeoce 
by  a  sensation  or  motion  in  the  limbs  on  both  sides  simultaoeooslj. 
An  aura  felt  in  the  trunk  and  not  distinctly  visceral  is  rare,  sod 
is  generally  referred  to  the  spine.  General  tremor  or  shivering,  tsd 
general  starts  or  jerks,  are  occasional  warnings ;  and  so  are  a  geneiai 
sense  of  malaise,  of  powerlessness,  of  heat,  and  a  feeling  of  fsintneM. 

(8)  Visceral  and  pneumogastric  warnings.  A  frequeni  form  of 
aura  is  that  which  is  referred  to  the  internal  viscera,  and  espedalljto 
those  which  are  in  the  region  of  the  pneumogastric  nerve,  inclnding 
tbe  respiratory  portion  of  the  spinal  accessory.  The  most  common  ii 
some  sensation  at  the  epigastrium,  usually  vague,  but  sometimes  actosi 
pain.  Barely  it  seems  to  commence  lower  in  the  abdomen ;  occasioB- 
ally  it  is  referred  to  the  left  of  the  middle  line,  scarcely  ever  to  tlie 
right.  When  the  sensation  is  actual  pain,  it  remains  at  the  epigas- 
trium until  consciousness  is  lost;  it  is  sometimes  associated  with  naasea, 
and  then  seems  referable  to  disturbance  in  the  central  relations  of  the 
gastric  division  of  the  vagus.  When  the  sensation  is  other  than  ptiOf 
it  may  also  only  be  felt  at  the  epigastrium,  but  frequently  it  seems  to 
ascend  through  the  chest  to  the  tbroat  or  head.  On  reachiog  the 
throat  there  is  a  sensation  of  choking,  apparently  identical  with  the 
globus  hystericus.  The  warning  may  also  be  this  sensation  of  chokiog 
without  any  preceding  epigastric  aura.  Now  and  then  other  fsgue 
feelings  are  described  in  the  tbroat  or  thorax.  These  auras,  ascendiof 
to  or  felt  in  the  tbroat,  seem  to  be  the  expression  of  a  disturbance  of 
the  central  processes  connected  with  the  respiratory  function  ol  the 
pneumogastric.  Another  organ  within  the  innervation  of  ths  vig* 
is  the  heart,  and  various  cardiac  sensations,  such  as  palpitation, or  psnv 
or  vague  discomfort,  sometimes  constitute  the  aura. 

(4)  Cephalic  sensations.  A  sensation  of  giddiness,  vague  or  deinite 
▼ertigo,  is  a  very  frequent  aura,  and  is  often  associated  with  aetsil 
turning  of  the  head  and  eyes,  seldom  of  the  whole  body»  more  b^ 
quently  to  the  left  than  to  the  right.  In  bOateral  fits  the  convnlM 
is  never  quite  equal  on  the  two  sides,  and  the  deviation  of  flie  hesd  ii 
perhaps  due  to  the  inequality  of  discharge,  and  the  vertigo  its  seneorf 
effect  (see  ''Vertigo").  Giddiness  is  occasionallj  associated  vith 
nausea,  and  sometimes  with  loss  of  sight.  Other  sensations  refisneB 
to  the  bead,  axe  also  common ;  actual  pain,  usually  iadefiiiifts  ui 
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iometimet  a  aenie  of  *'  roshing  of  blood  to  the  head/'  or  yague  "  Lean- 
DMi.'*    A  sudden  aeDSe  of  somuolence  is  also  sometimes  described. 

(5)  Psychical  aura  occasionally  herald  attacks,  and  may  consist  in 
an  emotion  or  an  idea.  The  emotion  is  uniform  in  the  same  case,  some 
form  or  degree  of  fear.  It  bears  no  relation  to  emotion  as  a  cause  of 
the  first  fit.  The  idea  is  usuaUy  too  yngue  or  imperfectly  remembered 
to  he  described  in  words.  Occasionally  the  psychical  aura  consists  of 
a  vague  "  dreamy  state ;"  sometimes  it  is  a  sudden  sense  of  strangeness 
^familiar  objects  seem  unfamiliar.  Yery  rarely,  there  is  a  sudden 
sense  that  whatever  is  happening  is  moraUy  wrong. 

(6)  Special  sense  aur»  are  very  frequent  and  important.  Olfactory 
sensations  are  rare ;  when  experionci'd  they  are  usually  unpleasant  in 
character,  a  "  sulphurous,"  "  foBtid,"  or  "  indescribable  "  smell.  When 
doe  to  organic  brain  disease,  this  has  sometimes  involved  the  uncinate 
gyms.  Gustatory  aurse — a  sour,  bitter,  or  metallic  taste — are  still 
more  rare.  Flavours  (an  olfactory  sensation)  are  never  combined 
with  a  sensation  of  an  odour  as  a  warning,  but  sometimes  are  with  a 
true  gustatory  sensation — a  fact  of  much  physiological  interest.  An 
auditory  warning  is  more  common.  There  may  be  a  sudden  loss  of 
hearing — a  strange  stillness,  for  a  moment,  before  consciousness  is 
lost.  More  frequently  there  is  a  warning  sound,  usually  of  low  elabo- 
ration—a crash,  wbis,  a  hiss  or  whistle,  and  the  sound  may  seem  to 
get  louder  and  nearer  until  the  patient  knows  nothing  more.  Yerj 
rarely  a  more  elaborate  sensation  is  described,  or  music,  or  words,  and 
the  sensation  is  usually  the  same  before  each  fit.  One  patient  de- 
seribed,  as  the  constant  aura,  a  curious  perception  of  hearing  words 
without  any  sensation  of  hearing  them. 

A  visual  warning  is  twice  as  frequent  as  all  the  other  special  sense 
anrss  together.  It  may  be  sudden  loss  of  sight ;  but  more  frequently 
it  is  a  Tisual  sensation,  a  flash  of  light,  or  sparks,  or  flashes  of  colour. 
Usoallj  many  colours  are  seen,  sometimes  one  only.  Bed  and  blue 
aie  the  most  frequent ;  no  other  colour  is  seen  alone,  and  both  are 
aerer  absent.  Occasionally  the  visual  sensation  is  much  more  elabo- 
imte^  a  yague  vision  of  some  beautiful  place,  or  a  definite  image  of 
object,  an  old  woman  with  a  dress  of  a  certain  colour,  ugly 
animals,  Ac  Objects  actually  before  the  patient  may  appear 
to  approach,  or  more  frequently  to  recede,  as  the  fit  is  coming  on.  The 
usees sion  is  apparently  due  to  a  slight  degree  of  the  inhibition  of  the 
yiraal  eentre,  which,  in  greater  degree,  causes  the  loss  of  sight.  It  ie 
noteworthy  that  lights  may  be  seen  after  sight  is  lost,  an  instance  of 
**dieoharge'*  in  an  inhibited  centre,  and  an  important  fact  in  connection 
with  the  physiological  pathology  of  the  disease.  Yarious  special  sense 
sum  may  be  combined.* 

Very  rarely  an  attack  is  preceded  by  some  oo-ordinated  movement. 
A  patient,  for  instance,  may  invariably  commence  running,  and  after 

e  Maiiy  iUostrmtioot  of  the  diffsraut  kindi  of  w«niiiig  wUl  be  foaad  in  my 
on  **  Kpilepey." 
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rnnnmg  a  few  yards,  fall  down  in  a  fit, — ^the  **  epilepsia  curaTa'^ot 
Bootius.  I  have  known  a  patient  always  to  turn  ronnd  and  retrace 
his  steps  immediately  before  an  attack,  and  another  would  spring  op 
and  jump  about  the  room  for  a  few  seconds.  In  one  instance  the 
forward  run  before  the  fall  was  preceded  by  senseless  laughter  tod 
irregular  movement  of  the  arras.* 

A  peculiar  sound,  the  "  epileptic  cry,**  is  produced  at  the  onset  d 
the  attack  in  some  cases.  It  may  be  a  harsh  weird  scream,  but  mors 
often  it  is  a  sort  of  prolonged  laryngeal  groan,  not  very  loud,  but  ye^ 
characteristic.  The  sounds  are  probably  due  to  narrowing  of  the 
glottis  at  the  moment  when  air  is  expelled  from  the  chest  by  the  tonie 
spasm.  As  a  rule  the  patient  is  not  aware  of  tbe  cry,  but  sometimes 
he  can  hear  and  remember  it,  although  he  cannot  preyent  it. 

The  conyulsion,  as  a  rule,  begins  by  tonic  spasm,  which  causes  rota- 
tion of  tbe  head  and  deviation  of  tbe  eyes  and  of  the  mouth  to  the  side 
on  which  the  convulsion  is  most  intense.  Tbe  posture  of  the  limbs 
varies.  Commonly  tbe  arms  are  sligbtly  abducted  jit  the  shoulder, 
the  elbow  and  wrist  are  flexed,  and  tbe  fingers  are  flexed  at  the  meta- 
carpo- phalangeal  joints,  extended  at  the  others,  the  thumb  being 
adducted  into  the  palm,  or  pressed  against  the  fingers.  The  positioi 
is  thus  nearly  that  seen  in  tetany.  Tbe  legs  may  be  extended,  but 
often  there  is  slight  flexion  at  the  hip-  and  knee-joints.  Sometimes 
initial  extension  of  the  legs  gives  place  to  strong  flexion  in  the  later 
stages  of  tbe  fit.  Usually  tbe  limbs  of  the  two  sides  do  not  perfectlj 
correspond  in  position,  but  the  difference  is  slight.  In  other  caA» 
the  arms  are  extended,  and  in  some  tbe  fingers  are  flexed  at  all  joints, 
the  fists  being  '*  clenched."  In  others  again,  instead  of  a  combination 
of  flexion  and  extension,  flexion  predominates  throughout.  The  head 
is  bent  forwards,  tbe  arms  and  legs  are  strongly  flexed,  so  that  tbe 
fists  are  in  contact  with  the  chest,  and  the  knees  with  the  abdomen. 
At  the  commencement  of  such  flexor  fits  the  patient  often  faUs  fo^ 
wards.  In  rare  cases  tbe  arms  are  raised  up  above  the  head  at  the 
onset  of  tbe  attack,  and  may  be  kept  in  that  position  throughout^  or 
put  straight  forwards.  The  neck,  in  these  fits,  is  often  bent  back- 
wards ;  the  legs  may  be  extended,  or  one  or  both  may  be  flexed.  The 
violence  of  the  tonic  spasm  is  often  very  great ;  the  shoulder  may  bs 
dislocated  by  it,  and  when  this  accident  has  once  happened  it  is  very 
apt  to  recur.  It  is  generally  during  the  stage  of  clonic  spasm  thai 
the  tongue  is  bitten;  it  is  pushed  by  the  s|>asm  between  the  teeth, 
while  the  jaws  are  jerked  by  the  contraction  in  the  muscles  of  ma^ 
tication.  Very  rarely  it  is  bitt  en  d  u  ring  tbe  tonic  stage.  Now  and  then, 
instead  of  this  shock-like  clonic  spaKm,  into  which  the  tonic  spasa 
gradually  passes,  the  clonic  spasm  is  finer  in  range  and  quicker  ia 
time,  and  is  superadded  to,  instead  of  superseding,  the  tonie  spMO* 
The  latter  continues  while  the  strained  rigid  limbs  are  agitated  hj 
tbe  coarse  tremor.    This  form  of  clonic  spasm  ia  most  oommon  in  the 
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cases  which  present  extension  in  the  arms  and  flexion  of  all  the  joints 
of  the  Augers. 

In  some  epileptic  fits  there  is  bnt  one  form  of  spasm,  either  tonic  or 
clonic.  As  a  rule,  those  which  consist  only  of  tonic  spasm  are  general 
fits  of  slight  severitj.  A  patient  falls  UDconscious,  is  rigid  for  a  few 
moments,  and  then  is  better.  Severer  tonic  fits  are  sometimes  seen— 
the  **  tetanoid  epilepsy ''  of  Pritcbard. 

The  attacks  which  consist  only  of  clonic  spasm  are  slight  fits  of 
partial  distribution,  beginning  in,  and  often  confined  to,  one  limb, 
especially  the  hand  and  arm.  They  are  less  common  in  cases  haying 
the  character  of  idiopathic  epilepsy  than  in  organic  brain  disease. 
Severer  fits  consisting  only  of  clonic  spasm  are  very  rare.  Barely 
fine  general  tremor  constitutes  all  the  conTuIsive  phenomena,  or  suc- 
ceeds tonic  spasm  (Fere). 

The  course  of  the  spasm  in  fits  which  begin  locally  has  been  alluded 
to  in  the  account  of  the  modes  of  onset.  The  relation  of  the  spasm 
to  the  muscles  of  unilateral  and  bilateral  use  is  an  important  point, 
which  has  been  already  considered  (p.  90). 

The  slight  convulsion  at  the  onset  of  fits  which  b<>;jin  deliberately 
seems  to  cause  little  pain,  but  occasionally  the  pain  felt  in  such  cases 
is  Tery  great.  In  some  of  these  cases  it  is  probable  that  the  pain  is 
due  to  discharge  in  the  sensory  centres. 

Other  Symptoms  of  Attacks, — The  pupils  are  said  to  be  occasionally 
contracted  at  the  onset  of  a  fit,  but  such  contraction  is  ceitainly  not 
iDTariable.  As  a  rule,  as  soon  as  the  tonic  stag«'  is  well  establivhed, 
the  pupils  are  dilated,  and  continue  so  until  the  fit  is  over;  the  iris 
does  not  contract  to  light.  When  signs  of  consciousness  can  be 
elicited,  the  dilatation  ceases,  and  it  is  not  uncommon  after  the  fit  for 
the  pupil  to  present  alternate  contraction  and  dilatation  every  one  or 
two  seconds,  continuing  for  a  few  minutes,  a  phenomenon  first  p>iute<l 
oat  by  Beynolds. 

The  passage  of  urine  during  an  attack,  already  mentioned,  is  not 
due  merely  to  the  state  of  the  bladder  or  rectum,  or  to  the  loss  of 
consciousness,  but  is  the  result  of  some  peculiarity  in  the  convulsion, 
•ince  it  occurs  invariably  in  some  patients,  never  in  others.  The 
pulse  may  be  feeble  at  tbe  onset,  but  I  have  never  noted  an  initial 
failing,  although  I  have  several  times  Lad  my  finger  on  tb<>  pulse 
when  a  fit  came  on.  A  tracing  published  by  Voisin  shows  that  the 
heart's  action  may  be  i^erfectly  normal  during  the  staple  of  the  aura. 
A  stoppage  of  the  pulse  has  been  d(>sorilH>d  by  Moxon,  but  is  cer« 
ta&inly  alto<?etber  exceptional.  As  the  muscular  spasm  becomes  con- 
sidenible  the  pulse  is  in4'i*eascd  in  frequency  and  in  force,  but  falls 
when  the  fit  is  over.*     The  face  is  often  pale  at  the  onset,  but  ]>allor 

*  In  a  eM€  in  which  Dr.  Monoy  wad  lifitminp:  to  the  heart  at  the  time  of  the 
entct,  its  ■oaod*  were  regular  and  vii^oroas  up  to  the  time  when  pullor  and  tonie 
■l«aiii  came  on,  when  he  hud  to  leave  off  liiitcDiiiir.  The  pnl8«'  continued  full  and 
Iv  throoghoot,  hilt  wae  rmther  infrequent.     (Oral  communication.) 
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ifl  loM  oooatant  than  is  cnrrentlj  assertecL  It  maj  come  on  after, 
and  not  before  tbe  commencemeDt  of  the  tonic  Bpasm,  bnt  as  this 
oontinuea  tbe  face  becomes  congested  and  then  cyanotic.  Tbe  bloated 
dnskj  aspect  of  the  face,  with  features  distorted  by  the  spasm,  retidera 
the  appearance  of  the  patient  most  alarming  to  those  unaccustomed  to 
the  disease.  When  the  clonic  spasm  becomes  completely  ititermitlenty 
air  is  changed  in  the  lungs  and  the  cyanosis  lessens.  During  tbe 
course  of  the  fit,  the  surface  often  becomes  coTered  with  sweat.  It  is 
doubtful  whether  there  is  any  change  in  the  retinal  Teseels  until  the 
▼eins  become  swollen  in  the  course  of  the  Tenons  congestion.  In  ooii- 
Tulsions  which  begin  locally,  I  have  watched  the  fundus  and  ha^e 
seen  that  there  is  no  initial  alteration  in  the  state  of  the  Tessels. 

ExeUanii  of  AH(ick$. — In  some  patients  attacks  may  be  eictted  by 
eertain  influences,  but  such  cases  are  as  rare  in  epilepsy  as  they  are 
eommon  in  hysteria.  The  excitants  which  have  come  under  my  notice 
are  emotion,  a  *'  startling  "  noise,  a  bright  light,  and  Toluntary  motion 
after  rest.  It  is  excessively  rare*  for  cutaneous  irritation  to  excite  a 
fit.  Epileptogenic  zones,  analogous  to  those  of  Brown- S^uard's 
guinea-pigs,  are  practically  unknown.* 

Arrut  of  Fits, — Attacks  which  begin  deliberately  can  sometimes  be 
cut  short,  and  the  means  by  which  this  may  be  effected  are  of  consi« 
derable  interest,  and  of  some  practical  importance.  Those  which 
commence  by  a  bilateral,  visceral,  cephalic,  or  special  sense  aura  can 
rarely  be  arrested ;  but  now  and  then  they  can  be  stopped  by  some 
muscular  exertion,  as  by  walking  quickly,  or  by  some  starong  sensory 
impression,  such  as  tbe  application  of  ammonia  to  the  nostrils,  swal- 
lowing a  mouthful  of  common  salt,  or  by  the  inhalation  of  nitrite  of 
amyl.  The  attacks  that  can  most  frequently  be  arrested  are  those 
which  commence  by  a  motion  or  sensation  in  the  hand  or  foot.  The 
oldest  and  usual  method  of  effecting  this  is  by  a  ligature  around  the 
limb  above  the  seat  of  the  spasm  or  sensation.  The  strong  peripheral 
impression  apparently  raises  the  resistance  in  the  nerye*cells  of  the 
affected  part  of  the  brain,  and  so  arrests  the  spread  of  the  discharge. 
The  influpuce  must  be  exerted  first  on  the  sensory  centre,  and  through 
this  on  the  mot^r  centre.  If  the  commencing  fit  has  got  beyond  the 
part  to  which  the  ligature  has  been  applied,  the  attack  is  not  arrested. 
A  ligature  acts  better  than  other  peripheral  impressions,  probably 
because  it  is  most  readily  applied,  and  because  the  cutaneous  nerves 
are  stimulated  in  the  entire  circumference  of  tbe  limb,  and  so  k.flu- 
ence  tbe  entire  extent  of  grey  matter  in  which  the  discharge  is  advanc- 
ing. Occasionally,  a  more  limited  cutaneous  impression,  a  pinch  or 
prick,  has  the  same  effect.  The  fits  which  begin  by  spasm  may  some- 
times be  arrested  in  another  way — ^by  preventing  the  movement,  and 
forcibly  extending  the  contracting  muscles,  sometimes  by  rubbing 
them.    The  mechanism  is  probably  the  same.    Bubbing  has  a  ten- 

*  See,  howerer,  a  carioot  cue  recorded  by  Hngbliugs  Jackson  ('  Ploe.  Med.  Soc. 
Iiond.,'  vol.  z,  1887.  p.  78). 
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deoej  to  lessen  all  forms  of  spasm,  even  that  of  tetanus.     Both 
methods  of  arrest  were  known  to  the  ancients. 

CandiiiunM  after  AUaeki. — ^The  coma,  into  which  the  patient  iisualij 
passes  at  the  end  of  an  epileptic  fit,  often  continues  as  heavy  sleep, 
lasting  for  a  qu^trter  of  an  hour  or  longer.  After  the  first  few  minutes 
the  patient  can  be  roused.  The  sleep  is  often  followed  bj  a  seyere 
headache,  enduring  for  scTeral  hours  or  the  remainder  of  the  day. 
Occasionally  the  sleep  is  not  followed  by  headache,  but  if  the  patient 
is  roused  and  is  not  allowed  to  sleep,  the  pain  in  the  head  is  severe. 
In  some  cases  there  is  neither  sleep  nor  headai'he. 

For  a  few  seconds  after  a  severe  fit,  reflex  action  in  the  limbs 
remains  absent.  Tickling  the  sole  no  longer  causes  a  movement  of 
the  leg,  and  the  loss  may  involve  the  muscle- reflex  action,  so  that  the 
knee-jerk  can  no  longer  be  obtained,  as  Westphal  first  showed.  But 
this  stage  of  loss  is  succeeded  by  temporary  increase  in  the  myotatic 
irritability,  so  that  the  knee-jerk  is  excessive  and  the  foot-clonus  may 
be  obtained.  In  most  cases  this  increase  is  alone  to  be  detected.  It 
nay  be  present  only  on  the  side  on  which  the  convulsion  was  most 
severe,  i. «.  on  the  side  towards  which  the  head  is  turned  (Beevor). 
It  lasts  a  few  minutes  and  then  passes  away.  These  phenomena  are 
piol<abIy  the  result  of  temporary  exhaustion  of  the  centres  concerned 
—of  tht;  muscle-reflex  centre  in  the  case  of  loss,  of  the  controlling  struc- 
tures (the  terminations  of  the  pyramidal  fihres)*  in  the  case  of  excess. 

Loss  of  mot<»r  power,  paralysis,  may  succeed  a  fit  of  epileptic  type 
— post-convulsive  paralysis,  as  already  described  (p.  92).  It  is  most 
distinct  after  unilateral  convulsions  (and  constitutes  the  '*  epdeptio 
hemiplegia"  of  Todd),  but  the  general  prostration  after  a  bilateral  con- 
vulsion is  probably  analogous.  After  a  severe  fit  it  may  be  due  to 
exhaustion  of  the  nerve- elements,  but  the  transient  palsy  that  succeeds 
a  very  slight  fit  must  be  ascribed  to  inhibition  of  the  motor  centres. 
In  many  of  these  cases  there  is  conspicuous  sensory  discharge, 
**  tingling,"  Ae,,  passing,  for  instance,  up  the  arm,  and  down  the  side 
to  the  leg ;  there  may,  indeed,  be  no  motor  spasm.  In  such  a  case 
of  purely  senitory  discharge,  the  arm  may  be  for  a  time  almost  power- 
less. Just  as  such  a  discharge  in  the  sensory  centre  may,  as  we 
have  seen,  set  up  secondary  discharge  in  the  motor  centre,  so  it  may, 
when  slight,  merely  inhibit  the  centre.  Loss  of  speech  sometimes 
occurs  after  right-sided  seizures,  and  probably  has  the  same  inhibitory 
origin.  These  forms  of  transient  palsy  must,  however,  be  distinguished 
from  palsy  due  to  cerebral  hsomorrhage  caused  by  the  fit  (an  eices- 
sively  rare  event),  and  also  from  the  condition  in  which  convulsions 
merely  attend  the  onset  of  an  acute  cerebral  lesion. 

Automatic  action  and  hv steroid  phenomena  are  very  common  after 
slight  attacks  of  epilepsy,  and  occasionally  succeed  a  severe  fit.  For 
instance,  a  girl  aged  seventeen  had  8uffen*d  from  six  years  of  age 
from aeveve epileptic  seisures  with  tongue-biting ;  at  the  age  of  puberty 

•  Sm  voU  i,  p.  201. 
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the  attacks,  without  change  in  character,  were  sacoeeded  byhystermd 
oonyulsions.  In  one  that  was  seen*  she  suddenly  fell  with  a  scream  ; 
her  head  was  turned  to  the  left,  the  limbs  were  rigid,  the  face  cyanotic, 
donic  spasm  succeeded,  with  frothing  at  the  mouth ;  the  tongue  was 
bitten.  The  fit  lasted  two  minutes  and  a  half.  She  then  lav  uncon- 
scious,  breathing  heavily,  and  still  frothing  at  the  mouth.  Then  she 
opened  het  eyes,  looked  strange,  kicked  and  threw  her  arms  about, 
dashed  her  head,  and  arched  her  back  for  four  minutes.  She  then 
went  to  sleep,  and  slept  for  an  hour. 

The  temjierature  may  be  raised  half  a  degree  or  a  degree  by  a 
severe  conTulsion,  or  it  may  present  no  alteration*  When  attacks 
follow  each  other  at  interyals  of  only  a  few  minutes  (status  epilep- 
ticus),  the  temperature  may  rise  to  105^  or  107^  (BourneTille). 
The  strain  may  cause  small  yessels  to  rupture,  usually  in  the  face 
and  conjunctiva,  so  that  the  face  may  be  spattered,  as  it  were,  with 
small  hflsmorrhagic  points.  After  death  in  a  convulsion,  similar  extra- 
Tasations  may  be  found  in  internal  organs. 

Vomiting  occurs  after  fits,  in  some  patients.  It  is  a  dangerous 
symptom,  on  account  of  the  liability  of  food  to  get  into  the  larynx  in 
the  state  of  insensibility.  Excessive  hunger  is  an  occasional  sym- 
ptom after  an  attack,  and  a  patient  who  has  had  a  hearty  meal 
before  a  fit  will  eat  another  directly  after  it.  The  urine  is  rarely 
altered  in  its  constitution  by  an  epileptic  seizure.  Now  and  then  a 
trace  of  albumen  or  of  sugar  may  be  found,  but  the  frequency  of  this 
has  been  greatly  exaggerated ;  each  is  rare.  There  is  no  necessary 
increase  in  the  amount  of  urea.  It  has  been  said  that  every  fit 
causes  a  loss  of  body- weight  (Kowalewsky),  but  this  has  not  been 
found  by  others  (Lehmann,  Beevor,  Ac.), 

Minor  Attaek$. — The  slight  attacks  of  epilepsy  vary  much  in  cha- 
racter, and  hence  patients  speak  of  them  under  various  designations, 
such  as  ''sensations,"  "faints,"  "losses,"  "turns,"  ''giddiness" 
Hence,  also,  their  nature  is  often  not  recognised  by  the  patients  or 
their  friends.  As  a  rule  there  is  brief  loss  of  consciousness,  and  this, 
as  already  stated,  may  constitute  the  only  apparent  symptom.  Often, 
however,  there  is  a  slight  stoop  forwards,  or  a  slight  quivering  of  the 
eyelids.  The  patient  may  or  may  not  fall.  The  colour  of  the  face, 
in  many  cases,  undergoes  no  change ;  there  is  scarcely  ever  pallor  at 
the  moment  of  onset,  but  in  a  second  or  two  the  face  becomes  slightly 
pale  in  many  cases,  and  when  the  attack  is  over,  whether  there  has  or 
has  not  been  pallor,  the  lace  commonly  becomes  a  little  flushed.  Nor 
is  there  any  change  in  the  retinal  vessels.  In  one  case  I  was  observ- 
ing the  vessels  when  an  attack  came  on ;  the  eyes  were  open  and 
fixed,  and  for  several  seconds  after  the  onset,  as  well  as  before  it,  I 
could  not  perceive  the  slighest  change  in  their  sixe.  In  many  patients 
the  loss  of  consciousness  is  preceded  by  some  warning  sensation,  and 
it  is  from  this  circumstance  that  the  minor  seizures  are  so  often 
termed  "sensations."     The  patient  may  know  nothing  of  the  loss 
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of  oonsciousnesB,  and  be  aware  onlj  of  the  Bensation.  Yerj  often 
a  warning  occurs  onlj  before  the  minor  seizure,  the  scTere  fits 
eoming  on  so  rapidly  that  loss  of  oonBciousness  ia  the  earliest  sym- 
ptom. When  each  kind  of  attack  is  preceded  by  an  aura,  this  is 
usually  similar  in  character,  although,  as  already  mentioned,  it  may 
be  more  elaborate  before  the  slight  than  before  the  severe  seizures. 
It  is  rare  for  the  aura  of  each  to  be  altogether  different. 

The  following  list  comprehends  the  chief  characteristic  features  of 
miKor  seisures.  They  are  arranged  in  the>order  of  frequency.  In  most 
cases  there  is,  in  addition,  brief  loss  of  consciousness.  The  first  of 
the  list  occurs  in  one  third  of  the  cases,  and  the  second  in  a  sixth,  so 
that  these  two  are  the  characteristics  of  about  half  the  minor  epi- 
leptic seizures  met  with. 

L  Sudden  momentary  unconsciousness,  or  **  fainting  *'  or  **  sleepi- 
neSH,"  without  warning. 

2.  Giddiness. 

3.  Jerks  or  starts  of  tbs  limbs,  trunk,  or  head* 

4.  Visual  sensation  or  loss. 

5.  Mental  state ;  sudden  sense  of  fear,  Ac 

6.  Unilateral  peripheral  sensation  or  spasm. 

7.  Epigastric  sensation. 
8-  Sudden  tremor. 

9.  Sensations  in  both  hands. 

10.  Pain  or  other  sensation  in  the  head. 

11.  Choking  sensation  in  the  throat. 

12.  Sudden  scream. 

13.  Olfactory  sensation. 

14.  Cardiac  sensation. 

15.  Sensation  in  nose  or  eyebaU. 

16.  Sudden  dyspnoea. 

17.  General  "  indescribable  "  sensations. 

While  giddiness  is  thus  one  of  the  most  oommon  sensations,  it  is 
only  present  in  a  small  proportion  of  the  total  number,  and  it  is  a 
mistake  to  employ  the  term  "  epileptic  vertigo "  (as  it  has  been 
•mployed)  as  a  general  designation  for  attacks  of  minor  epilepsy. 
The  sense  of  rertigo  usually  ii^voWes  an  af>parent  movement,  some- 
times in  the  patient,  sometimes  iu  objects  seen ;  the  direction  of  these 
apparent  movements  is  usually  the  same  ;*  the  vertigo  is  sometimes 
attended  with  actual  rotation.  Special-sense  aurse  are  also  frequent 
in  minor  epilepsv,  and  present  the  characters  already  described ; 
tilt  visual  bensation  is  the  only  frequent  one.  The  epigastric  sensa- 
tion is  much  less  common  than  before  severe  fits. 

LokS  of  consciousness  is  the  rule,  but  eXi-eptions  are  often  met  with, 

*  The  explanation  of  the  fact  will  be  given  in  the  account  of  vertigo.  It  inuy  ba 
««U  to  remind  the  obeenrer  that  the  tmu  "giililintts"  or  *'dizxiiieM"  is  often 
applied  to  any  obscuration  of  contciouitncu,  and  the  exact  character  of  the  seutMtioa 
sWalii  a]  N't!)  a  be  ascertained. 
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in  wliicL  tbere  is  merely  obscuration  of  consciousness  f or  a  f ew  seeo&ii, 
and  no  absolute  loss.  In  the  cases  in  which  the  minor  attacks  consiit 
of  sudden  starts,  or  of  a  yisual  sensation,  consciouBness  maj  be 
a})j»arently  unaffected. 

Urine  is  often  passed  during  a  minor  attack;  in  such  cases  there 
is  almost  always  loss  of  consciousness,  but  one  patient  was  alwsjg 
aware  of  it,  altliough  unable  to  prevent  it.  In  some  cases  micluritioii 
is  almost  iuvariable,  in  otbeis  it  never  occurs.  The  accident  ufftr 
more  common  in  females  than  in  males  ;  perhaps  because  the  prooea 
can  occur  more  quickly  on  account  of  the  shortness  of  the  urethn. 

In  some  cases  the  minor  attacks  may  be  accompanied  with  slight 
couTulsive  spasm,  tonic  wben  general,  but  usually  clonic  when  it  b 
local.  In  such  cases  attacks  occur  which  present  eYerj  gradation 
between  the  slight  and  severe  seizures.  The  degree  which  ii  the 
maximum  in  one  case  may  be  the  minimum  in  another. 

Conditions  after  Minor  AUacka, — The  retiu'n  of  conscioasness  to  its 
average  degree  often  occurs  slowly ;  tbe  {>atieut  is  daaed  and  stapid 
for  a  lew  minutes,  makes  random  remarks,  and  occasionally  perfbrmi, 
in  an  automatic  manner,  some  action  of  which  he  afterwards  retaini 
no  recollection.  Such  automatic  action  was  formerly  regarded  as  cod- 
stitutiug  the  minor  attack  of  epilepsy,  and  tbcse  cases  were  therefore 
called  ''  masked  epilepsy  "  (Esquirol),  or  '*  epilepsia  larvata"  (MokI). 
I  believe  that  the  old  view  is  not  altogether  untrue ;  that  in  some  ctMi 
imperfect  loss  of  consciousness,  with  automatic  action,  does  eonstitote 
tbe  minor  seizure,  without  any  initial  stage  more  distinctly  epileptic 
But  it  is  certain  that,  much  more  frequently,  the  automatism  sucoeedi 
a  slight  attack,  and  is  really  a  post-epileptic  phenomenon.  It  has 
been  ascribed  to  the  temporary  failure  of  tbe  highest  centres  to  eoQ- 
trol  tbose  next  below  them,  which  consequently  act  in  an  aotomatie 
manner  (Anstie,  Tbompson-Dickson,  Hugblings  Jackson).  The  eoo- 
dition  is  not  merely  of  clinical  interest,  but  also  of  medico-legal 
importance,  since  the  performances  may  be  complex,  and  may  have  all 
the  a8X)ect  of  deliberate  volition ;  the  initial  epileptic  seisure  may  be 
nn  noticed  by  those  around,  and  even  unknown  to  the  patient  One 
of  tbe  most  common  actions  is  that  of  undressing,  which  is  oeeuioB- 
ally  very  inconvenient.  It  is  possibly  suggested  by  a  feeling  of  illaei^ 
and  so  likewise  may  be  another  occasional  action,  sui  attempt  to  walk 
upstairs,  wbich  is  also  awkward  if  (as  happened  in  two  cases)  the 
sbelves  of  a  dresser,  or  tbe  dinner-table,  is  mistaken  for  the  itai^ 
case.  A  very  common  action,  still  more  equivocal  in  its  aspect,  is  te 
put  in  the  pocket  any  object  which  may  be  near,  irrespective  ol  its 
ownership.  This  gave  rise  at  first  to  grave  suspicion  in  the  caae  of 
one  of  my  patients,  a  draper's  assistant,  who  had  gone  to  a  new  litiiac 
tion.  Very  complex  actions  may  be  performed  in  this  state.  I  have 
known  a  carman,  alter  an  attack,  to  drive  through  the  most  crowded 
parts  of  London  without  any  object,  but  also  without  any  accideat» 
Occasionally  the  automatic  action  displays  emotion,  smd  even  aagir 
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and  Tiolenoe.  One  patient  struek  a  friend  who  was  witli  bim  a  riolent 
blow  on  the  face,  and  was  in  consequeDce  taken  to  the  police  station. 
Another,  a  woman,  immediately  after  a  fit,  threw  her  baby  downstairs. 
Without  doubt  many  crimes  haTe  been  committed  in  this  state, 
and  the  point  has  formed  a  medicolegal  question  at  many  criminal 
trials. 

Instead  of  presenting  such  automatic  action,  some  patients  pass,  as 
already  mentioned,  into  a  state  of  violent  by  steroid  convulsion. 
This  sequel  occurs  chiefly  at  the  age  at  which  hysteria  is  met  with, 
under  thirty-five.  It  is  most  common  in  young  women,  frequent  in 
boys  and  girls,  occasional  in  young  men.  Hence  it  is  evidently  the 
rssnlty  not  merely  of  the  preceding  epileptic  fit,  but  also  of  the  presence 
of  the  cerebral  state  which  underlies  other  manifestations  of  hysteria. 
Some  patients  have  similar  attacks  at  other  times  as  well  as  after  their 
epileptic  fits.  In  others  there  are  no  separate  hysterical  phenomena, 
the  hysterical  tendency  being  apparently  insufficient  to  lead  to  inde- 
pendent symptoms,  although  it  manifests  itself  during  the  morbid 
state  immediately  after  an  epileptic  fit.  As  an  example  of  these  phe* 
nomena  may  be  mentioned  the  case  of  a  girl,  aged  fourteen,  who  had 
had  many  severe  epileptic  fits  accomf>anied  by  tongue- biting,  and  also 
slighter  attacks  followed  by  by  steroid  convulsions.  I  witnessed  one 
of  the  latter.  When  speaking  to  me  she  Kuddenly  stopped,  bent  for- 
wards, and  remained  still  for  a  few  seconds  ;  then  she  suddenly  threw 
her  arms  about,  stamped  with  her  feet,  and  became  stiff  and  rigid  for 
a  ft'W  minutes  in  a  characteristic  bysteroid  convulsion.  It  is  often 
taid  that  attacks  in  childhood  were  slight,  and  at  the  time  of  puberty 
became  severe,  when  further  inquiry  shows  that  the  severe  fits  con* 
•isted  only  in  the  addition  of  bysteroid  convulsion  to  the  slight 
attacks.  There  is  another  post-epileptic  action  which  is  automatic, 
and  may  occur  alone  or  with  bysteroid  convulsion,  and  is  important  on 
account  of  its  danger — a  tendency  to  turn  over  on  the  face.  If  the 
patient  is  in  bed,  suffocation  may  easily  occur  during  the  comatose 
sleep  that  follows,  and  without  doubt  many  epihptirs  have  died 
from  this  cause.  Some  patients  never  present  this  tendency,  others 
always  do,  and  their  friends  should  be  warned  of  its  danger.  Minor 
attacks,  when  frequent,  msy  entail  great  physical  weakness,  so  that 
tlie  patient  can  scarcely  walk.  In  other  cases  no  such  effect  is  pro- 
duced.* 

MentU  DiHwrbatice  in  E}nleptie$. — The  occurrence  of  transient 
**  epileptic  mania  "  as  a  sequel  to  attacks  has  been  already  mentioned. 
It  is  uncertain  whether  such  an  outbreak  may  take  the  place  of  a  fit, 
but  we  are  not  at  present  justified  in  denying  its  possibility.     In  this 

*  It  ha.«  b«>«n  taiU  thiit  there  is  commonlj  to  be  found,  in  epileptics,  aome  rettiie- 
tkm  of  the  fleldi  of  virion,  eapei'ially  after  a  fit,  and  that  it  is  grreatett  in  the  apper 
iancr  half  of  the  left  eye  and  the  lower  outer  half  of  the  right  eye  (Otolonghi, 
*  LcMsbroao'a  Archir,'  1890).  I  have  met  with  general  retluttion  of  the  fields  lo  a 
ttird,  after  aa  attack. 
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oonditioii  Uie  patient  is  often  violent  and  homicidal,  aad»  although 

perfectly  sane  in  the  intenrals,  is  one  of  the  most  dangerous  of  lunatics. 
The  mania  is  usually  brief,  often  lasting  only  a  few  minutes,  rarely 
more  than  an  hour.  But  occasionally,  after  a  fit  or  a  series  of  fits, 
mental  disturbance  may  come  on  and  last  for  several  days,  a  state  of 
dementia,  or  of  mania,  with  delusions  or  hallucinations,  often  with 
irritability  and  violence.  It  may  even  occur  during  the  temporary 
cessation  of  attacks. 

The  interparoxysmal  mental  state  of  epileptics  often  presents  grave 
deterioration,  and  this  is  one  of  the  most  serious  and  most  dreaded 
effects  of  the  disease.  In  its  slighter  degree  there  is  merely  defective 
memory,  especially  for  recent  acquisitions.  In  greater  degree  the 
intellect  suffers  generally,  and  there  is  often  defective  moral  oontroL 
Mischievous  restlessness  and  irritability  in  childhood  may  develop  to 
vicious  and  even  criminal  tendencies  in  adult  life.  E?ery*  grade  of 
defect  may  be  met  with,  to  actual  imbecility.  The  mental  state  is 
not,  in  all  cases,  entirely  the  result  of  the  attacks  of  epilepsy.  In 
some  it  is,  in  part  at  least,  the  expression  of  a  cerebral  imperfection, 
of  which  the  epilepsy  is  another  manifestation.  In  such  imitances 
mental  defect  may  exist  before  the  occurrence  of  the  first  fit,  or  may 
follow  attacks  very  rapidly.  In  other  cases  the  failure  is  apparently 
produced  solelj  by  the  attacks.  It  succeeds  them  in  time,  and  may 
lessen  when  treatment  renders  them  less  frequent. 

A  comparison  of  cases  with  considerable  mental  defect,  and  others 
in  which  no  mental  failure  was  noted,  shows  that  the  deterioration 
cannot  be  ascribed  to  any  one  element  in  the  disease.  The  most 
influential  agents  are  the  e^krly  commencement  of  the  disease,  its 
duration,  and  the  frequency  of  attacks.  The  tendency  is  greater  in 
the  cases  that  commence  in  childhood  than  in  those  which  commence 
between  ten  and  twenty,  and  greater  in  tliose  which  begin  in  the  first 
than  in  the  second  five  years  of  life.  The  influence  of  duration  is 
shown  by  the  fact  that,  of  the  cases  with  mental  failure,  nearly  three 
quarters,  and  of  those  without,  less  than  half,  had  lasted  more  than 
four  years.  The  influence  of  frequency  of  attack  is  shown  by  the  fact 
that  the  average  interval  in  the  weak-minded  cases  was  fifteen  days, 
in  the  others  twenty-six  days.  On  the  other  hand,  the  influence  of 
form  of  attack  (major  or  minor),  of  heredity,  and  of  sex  is  not  great. 
Considerable  failure  is  often  seen  in  patients  who  have  only  minor 
attacks,  but  extended  observation  does  not  show  that  it  is  more  com* 
mon  in  such  cases  than  in  others.  That  there  is  no  necessary  rela- 
tion between  any  of  these  conditions  and  mental  failure  is  shown  by 
the  fact  that  each  one  may  be  met  with  in  high  degree  without  any 
impairment  of  the  intellect.  On  the  other  hand,  there  is  no  condition 
in  which  mental  deterioration  does  not  occasionally  occur.  The  con- 
clusion is  that  mental  failure  is  determined  less  by  single  conditions 
than  by  their  combinations,  and  it  is  probable  that  a  more  potent 
cause  than  the  attacks  themselves  is  a  predisposition  to  suffer  under 


8YMPT0M8  IN  DETAIL.  749 

their  infltienoe,  a  preclisposition  that  is  related  to  the  ultimate  oanses 
of  the  disease,  rather  than  to  its  developed  characters. 

When  attacks  that  have  occurred  during  mauj  years,  stop  sud- 
denlj,  whether  the  stoppage  is  spontaneous  or  due  to  the  influence  of 
drugs,  patients  may  become  dull,  forgetful,  sometimes  irritable,  and 
■ometimes  half  idiotic.  The  effect  is  often  ascribed  to  the  remedy 
used,  especially  if  this  is  bromide ;  but  it  seems  to  be  due  rather  to 
the  general  depression  of  cerebral  function  by  the  condition  of  the 
nerTe-cells,  which,  by  repeated  discharge,  have  developed  a  tendency 
to  over-production  of  nerve-force,  and  this  is  no  longer  released  in  the 
fits.  A  fit  may  completely  remove  the  state.  It  is  common  for 
patients  to  say  that  they  feel  better  when  they  are  having  fits  than 
when  they  are  not.  The  cerebral  depression  is  probably  increased, 
when  it  is  not  caused,  by  full  doses  of  bromide. 

The  general  health  of  epileptics  may  be  perfect.  Often  there  is  some 
defect,  especially  in  the  functions  of  the  digeBtive  organs.  The  circu- 
lation is  sometimes  feeble,  the  pulse  small,  unduly  frequent,  and  very 
often  slightly  irr^^lar.  No  abnormal  state  of  the  pupil  or  retinal 
circulation  can  be  found  with  any  special  frequency  in  the  intervals 
between  the  attacks. 

Po9UKemiplegie  EpHepty, — ^In  a  considerable  proportion  of  the  cases 
of  epilepsy  the  convulsions  succeed  an  attack  of  hemiplegia,  sudden  in 
onset,  and  therefore  presumably  due  to  a  vascular  lesion.  The  palsy 
may  lessen  or  disappear,  and  the  convulsions,  continuing  years  after, 
may  resemble  those  of  the  idiopathic  form,  and  are  often  suppost^d 
to  be  of  this  nature.    Hence  it  is  convenient  to  consider  them  here. 

Becurring  convulsions  may  follow  hemiplegia  at  any  age,  but  are 
far  more  frequent  after  that  which  occurs  in  infancy  than  after  hemi- 
plegia in  adult  life.  In  two  thirds  of  the  cases  the  onset  is  before 
five  years  of  age,  and  in  nearly  half  it  is  during  the  first  two  years  of 
life.  In  the  cases  that  date  from  infancy,  females  are  twice  at 
numerous  as  males ;  after  five  years  of  age,  there  is  little  difference  in 
the  frequency  with  which  each  s**x  suffers.  The  paralysis,  in  the 
infantile  cases,  is  more  frequently  on  the  left  side  tbau  on  the  rii^ht, 
but  after  the  fifth  year  it  is  as  frequently  on  one  side  as  on  the  other. 
The  conditions  of  onset,  and  the  probable  nature  of  the  lesion,  in  the 
infantile  cases,  have  been  already  considered  (p.  456).  In  later  life, 
when  there  is  any  indication  of  the  cause  of  the  hemiplegia,  this  also 
(heart  disease,  rheumatic  fe?er,  constitutional  syphilis,  the  puerperal 
•tate)  points  to  vascular  obstruction.  In  softening  from  this  cause, 
tlie  brain  tissue  adjacent  is  usually  damaged  by  the  collateral  couii^es- 
tioDf  and  it  is  easy  to  understand  that  the  nerve-cells  may  suffer  a 
permanent  change  in  their  nutrition  and  function,  causing  instability, 
perpetuated  by  their  repeated  discharge.  Moreover,  acute  softening 
often  affects  the  cortex  of  the  brain,  where  organic  changes  most 
freqoently  cause  convulsions.  In  a  few  cases  the  condition  is  said  to 
4ftte  from  birth ;  in  most  of  these  the  labour  was  difficult,  and  then 
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meDingeal  bflBmorrhage,  with  laoeration  of  the  coriex»  is  prob&ble  (i 
p.  413). 

In  half  the  cases,  convulsions,  often  repeated  and  Bevere,  attend  the 
onset  of  the  hemiplegia.  The  chronic  recurring  fits  date  from  the 
onset  in  about  a  tbird  of  the  cases.  In  the  rest  there  is  an  inteinl 
before  the  recurring  fits  commence,  which  is  usually  at  least  a  jeir, 
and  may  be  fifteen  or  twenty  years.  It  is  not  uncommon  for  the 
hemiplegia  to  occur  in  infancy,  and  the  convulsions  to  commenoe  it 
the  epileptogenic  period  of  puberty;  sometimes  a  distinct  exdtiog 
cause  can  then  be  traced.  When  the  attacks  date  from  the  onset,  u  t 
rule  tbis  was  attended  with  convulsions,  but  the  converse  does  not 
hold  good.  Wben  the  hemiplegia  came  on  in  adult  life,  a  long 
interval  is  rare  ;  the  fits  usually  commence  in  less  than  a  year. 

The  degree  of  the  hemiplegia  at  the  onset  varies ;  it  may  be  eon* 
siderable  or  slight ;  in  young  children,  wben  trifling,  it  may  be  otw- 
looked,  the  more  readily  if  the  child  is  gravely  ill.  Still  morevariose 
is  the  degree  of  paralysis  which  persists.  The  leg  has  usually  reoo* 
vered,  to  a  large  extent  or  altogether.  The  arm  is  more  often  weak, 
sometimes  powerless  and  small ;  occasionally  it  presents  little  ct  no 
evidence  of  the  initial  weakness.  In  half  the  cases  the  hand  preeoite 
a  state  of  "  mobile  spasm,"  in  slight  or  considerable  degree  (see  p.  86), 
and  it  is  important  to  look  for  traces  of  tbis  in  doubtful  cases,  liaoe 
it  may  be  distinct  when  the  weakness  is  not. 

The  convulsive  attacks,  in  the  majority  of  cases,  begin  in,  and  lie 
eonfined  to,  the  paralysed  side.  In  rare  cases,  in  which  the  attacks  ait 
severe,  they  may  be  always  general  A  distinct  warning  is  present  is 
about  five  sixths  of  the  cases,  far  more  frequently  than  in  idiopathie 
epilepsy ;  and  in  half  the  cases  it  consists  in  a  deliberate  oommence- 
ment  of  the  attack  in  some  part  of  the  paralysed  side.  The  other 
less  frequent  warnings  are  for  the  most  part  similar  to  those  ol 
the  idiopathic  form.  The  spasm  is  usually  also  of  the  same 
character. 

Minor  attacks  are  frequent  in  these  cases,  sometimes  similar  to 
those  of  idiopathic  epilepsy  (a  faint,  sudden  giddiness,  Sbc,)^  botmon 
frequently  they  consist  of  the  aura  of  the  severe  fit,  often  wiibout 
loss  of  consciousness.  Hysteroid  seizures  are  also  common  in  these 
cases,  and  so  is  considerable  mental  defect. 

The  CampliaUiofu  of  epilepsy  are  chiefly  the  oonditkma  thaiindsot 
it,  wber.  they  persist ;  these  have  been  mentioned  in  the  aeeomt  d 
its  cause:  secondly,  its  effects  on  the  nervous  system  and  geneisl 
health,  especially  associated  hysteroid  disturbance.  Migrams  aai 
epilepsy  are  occasionally  associated,  sometimes  in  apparent  indqiei- 
deuce,  while  sometimes  the  migraine  ceases  when  the  fits  begin.  Is 
one  remarkable  case  of  tbis  character  the  preliminary  sensory  distaib- 
ance  of  typical  migraine  persisted,  in  briefer  form,  as  the  aua  d 
characteristic  epileptic  fits. 

The  J'aHetiet  of  epilepsy  have,  for  the  most  part,  been  meetioiMd 
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In  the  aecoTint  of  the  symptonui.  The  most  important  classes  are  the 
idiopathic  and  organic  forms,  the  latter  including  post-hemiplegic 
epilepsy  and  epilepsy  from  active  irritant  brain  disease.  By  some, 
the  organic  forms  are  termed  epileptoid  convulsions,  but  tbey  may 
become  established  as  an  ineradicable  disease,  through  the  effect  of 
the  repeated  discharges,  to  the  idiopathic  form. 

Besides  these,  patients  sometimes  suffer  from  sudden  brief  sym- 
ptoms, bearing  more  or  less  resemblance  to  some  element  of  the 
minor  epileptic  attack,  such  as  sudden  transient  causeless  vertigo,  or 
reearring  causeless  faints  that  have  the  aspect  of  cardiac  faints. 
Many  of  these  cases  are  probably  on  the  border  line  of  epilepsy,  into 
which  some  would  pass  unless  relieved.  There  is,  indeed,  some  reason 
to  think  that  cardiac  faints,  often  occurring,  may  establish  in  the 
brain  a  tendency  to  pass  into  a  state  of  similar  functional  abeyance— 
essentially  petit  nud, 

Ccmne  of  EpUep^y. — The  disease  may  commence  by  severe  fits  or 
bj  slight  ones.  The  latter  may  exist  alone  for  mouths  or  years,  and 
their  nature  may  be  unsuspected  until  a  severe  fit  occurs.  The 
interval  between  the  first  and  second  se?ere  fit  is  sometimes  pro- 
longed, and  is  a  point  of  considerable  iui|>ortance.  When  a  single 
eonvulsive  attack  has  occurred,  the  luixious  question — whether  it  is 
epilepsy  ?— can  only  be  answered  by  the  occurrence  or  absence  of 
other  fits.  In  one  third  of  the  cases  the  interval  is  less  than  a 
month ;  in  anot  her  third  it  is  between  one  and  twelve  months ;  in  the 
lemainder  it  is  more  than  a  year,  and  it  is  oc<«8ionally  ten  years. 
Thus  the  ch.iuce  of  recurrence  does  not  materially  lessen  until  a  year 
has  elapsed. 

When  the  disease  is  established  the  interval  between  severe  flta 
varies  greatly.  It  is  less  than  a  month  in  three  quarters  of  the  cases; 
in  about  hall,  it  does  not  exceed  two  weeks ;  in  about  a  tenth,  fits  occur 
daily.  Usually  the  intervals  vary»and  they  corresjtond  to  our  current 
divisions  of  time  only  in  the  cases  (not  frequent)  in  which  attacks  in 
wvMBen  are  related  to  the  menstrual  (leriods. 

The  attacks  may  be  isolated  or  grouped ;  the  former  is  more  common. 
When  grouped,  several  attacks  occur  together,  and  then  there  is  an 
inlerval  of  freedom.  The  number  in  each  group  varies  from  two  or 
three  to  twenty.  The  patient  usually  recovers  consciousness  between 
each.  In  rare  instances  a  series  of  fits  occurs  in  which  the  patient 
does  not  recover  consciousness  ;  during  the  coma,  one  fit  after  another 
eomes  on.  This  has  been  termed  the  status  ejnUpticuM,  and  is  a  very 
grave  condition.  In  its  most  severe  form,  the  intervals  between  the 
ftis  become  shorter,  the  coma  deepens,  the  pulse  and  ro»pirution 
boeome  very  frequent,  and  the  temperature  rises,  it  may  be  to  105°  or 
KKT  (Boumeville).  The  patient  may  die  in  a  state  of  collapse,  from 
the  Tiolence  of  the  eonvulsions,  or,  the  fits  ceasing,  he  may  become 
dalihons,  and  present  sjmptoms  of  meningitis,  with  rapid  formation 
o(  bedsoree*  and  may  die  in  this  stage.    At  any  period  the  symptoms 
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may  lessen,  and  the  patient  reooTer.     Manj  cases,  howerer,  end 
fatally,  but  fortunately  the  condition  is  rare. 

Minor  attacks  occur  in  less  than  half  the  cases  of  epilepsy.  They 
may  occnr  alone,  without  se?ere  fits,  but  both  kinds  are  usually  asso- 
ciated. The  slight  seizures  are,  as  a  rule,  frequent.  lo  more  than 
half  the  cases  in  which  they  occur  at  all,  there  are  daily  attacks, 
usually  from  two  to  twenty  each  day,  and  I  hare  even  known  as  many 
as  two  hundred  to  occur  every  day.  When  there  are  no  other  attacks, 
the  minor  fits  are  usually  frequent,  and  daily.  They  may  also  occur 
daily  when  there  are  severe  fits,  but  when  the  minor  attacks  are  less 
frequent,  the  patient  usually  has  also  severe  fits.  When  the  latter 
are  frequent,  minor  attacks  are  often  less  frequent.  Now  and  then, 
when  the  interval  between  the  severe  fits  is  more  than  two  weeks, 
the  minor  attacks  occur  for  a  few  days  before  (less  commonly  after) 
the  severe  fits. 

Epileptic  fits  may  come  on  when  the  patient  is  asleep  or  awake,  or 
in  both  conditions.  They  occur  in  both,  or  in  the  waking  state  only, 
twice  as  frequently  as  in  the  sleeping  state  only.  Yery  rarely  the 
patient  has  them  only  in  the  act  of  going  to  sleep  or  of  waking  up. 
How  and  then  they  are  confined  to  the  early  morning.  When  fits  that 
have  occurred  only  during  the  night,  occur  during  the  day,  they 
usually  continue  during  the  night,  but  if  they  have  previously  been 
diurnal  only,  and  commence  in  the  night,  they  very  often  cease  during 
the  day.  Attacks  which  have  occurred  both  day  and  night  often 
cease  in  the  day  and  continue  in  the  night,  bat  veiy  rarely  cease  at 
night  and  continue  during  the  day. 

In  women,  attacks  often  occur  at  the  menstrual  period,  although 
when  closely  investigated  the  relation  is  not  found  to  obtain  in  more 
than  about  half  the  cases.  The  usual  relation  is  for  the  attack  to 
occur  before,  or  (rather  less  frequently)  during  the  period,  rarely 
after  it.  The  relation  does  not  seem  to  be  connected  with  any 
abnormal  state  of  the  uterine  organs. 

Death  is  a  rare  consequence  of  epilepsy,  especially  when  allowanoe 
is  made  for  the  frequency  of  the  disease,  and  the  alarming  aspect  of 
the  fits.  When  it  does  occur,  it  is  scarcely  ever  from  the  direct  effect 
of  the  convulsion,  except  in  the  "status  epilepticus."  It  usually 
results  from  some  accident  to  which  the  fit  leads,  such  as  a  fall  into 
the  water  or  a  burn.  It  may  also  be  due  to  suffocation  produced 
during  the  state  of  coma,  either  by  vomited  food  getting  into  the 
laryux,  or  by  the  patient  in  bed  taming  over  on  the  face. 

Pathological  Akatomt. — The  naked-eye  appearance  of  the  nerve- 
centres  in  epilepsy  is,  for  the  most  part,  that  of  healthy  organs.  In 
cases  of  long  duration  there  is  occasionally  slight  opacity  and  thick- 
ening of  the  meninges,  and  after  death,  in  the  itcUtu  epU^tieiu^  there 
may  be  signs  of  meningitis,  but  these  are  apparently  merely  secondary 
changes.    If  the  patient  has  died  in  a  fit,  the  post-mortem  asuall/ 
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fhowB  signs,  in  all  organs,  of  the  intense  venons  engorgemeDt  which  is 
■o  conspicuous  daring  life,  and  small  extrarasations  of  blood  maj  be 
fonnd,  such  as  are  met  with  in  all  cases  of  asphyxia.  Of  the  histo- 
logical changes  re?ealed  by  the  microscope,  most  of  those  which  are 
not  common,  apart  from  symptoms,  are  apparently  of  secondary  origin, 
the  result  and  not  the  cause  of  the  convulsions ;  and  the  various  changes 
that  have  been  described,  and  have  been  supposed  to  be  related  to  the 
origin  of  the  disease,  have  probably  no  connection  with  it,  and  do  not 
even  deserve  enumeration.  No  greater  significance  can  be  ascribed  to 
the  induration  of  the  comu  ammonis  (pes  hippocampi),  to  which 
weight  has  been  attached  by  Meynert.  Nor  is  there  at  present 
much  likelihood  that  our  knowledge  will  be  more  definite.  The 
changes  in  the  nerve-elements  are  probably  of  that  molecular  cha- 
racter which  is  revealed  only  by  altered  function,  and  eludes  the  most 
minute  research. 

Pathoi.oot. — In  the  absence  of  any  help  from  anatomy  and 
histology  the  pathology  of  idiopathic  epilepsy  is  a  matter  of  hypo- 
thesis, based  on  the  influence  of  organic  disease  in  causing  similar 
symptoms,  on  tbe  results  of  experiments  on  animals,  and  on  the 
indications  afforded  by  a  stndy  of  the  symptoms  in  the  light  of 
cerebral  physiology. 

It  may  be  premised,  as  admitting  of  no  question,  that  the  muscular 
•pasm  is  to  be  regarded  as  the  result  of  tbe  sudden  over-action  ('*  dis- 
charge*') of  nerve-cells,  the  violent  liberation  of  nerve-foroe,  and 
that  the  sensations  which^  in  some  cases,  tbe  patient  experiences 
before  losing  consciousness  must  be  due,  directly  or  indirectly,  to  the 
same  cause  (see  p.  737).  The  problem  is,  how  this  over-action  is 
brought  about,  and  where  it  occurs. 

What  is  the  primary  seat  of  discharge  P  Experiment  teaches  that 
initation  of  both  the  cortex  cerebri*  and  the  medulla  oblongataf  may 
cause  convulsion,  although  it  is  doubtful  how  far  the  latter  gives  rise 
to  convulsions  resembling  true  epilepsy.^  Tbe  teaching  of  pathology 
11,  that  disease  which  excites  convulsions  is  most  frequently  at  the 
cortex,  and  that  whenever  organic  disease  causes  convulsions  that 
begin  locally,  the  disease  is  almost  invariably  at  the  cortex.  In  idio- 
pathic epilepsy  the  convulsions  sonietimts  begin  in  this  manner,  and 
this  suggests  very  strongly  that  in  »uch  cast-s  the  process  occurs  in 
the  cortex. 

A  further  stud?  of  the  mode  of  onset  throws  some  light  on  the 

*  Furrier,  Laci.iui,  Bartbolow,  Horiley,  4a 
f  Biovn-S^iuird,  KaMmaal,  Nothna::el. 

{  BtBtwuigvr  ('  Arch.  f.  Pi>ch./  1888)  found  that»  in  anlmalf,  tetanoid  attarkt 
in  in  Um  limb*  and  tnink  could  b«  produced  by  electrical  itimaUtion  of  tb« 
half  oi  the  floor  of  tbe  fourtb  ventricle  on  eacb  fide,  and  concluded  tliat  tbej 
rsdes  froiB  a  oentvt  in  the  donal  and  upper  region  of  the  pone i  but  he  nevi  r 
in  saoaing  •pUepUc  attaoka  of  tbe  eommou  type. 
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qnestioQ,  because  the  ebatacter  of  the  anra  indicates  the  fanotiim  ol 
the  part  in  which  the  discharge  commenoes.  The  aura  that  consist 
in  a  disturbance  of  tbe  function  of  the  special  sense  centres,  indicate 
that  the  discharge  commences  in  those  centres, — that  is,  in  the  case  of 
smell  and  Tision  at  least*  within  the  cerebral  hemispheres.  In  all 
cases  in  which  organic  disease  causes  convulsions  so  commencing,  the 
disease  has  been  in  or  close  to  the  cortex  (see  p.  92).  The  warnings 
which  consist  of  an  intellectual  process  or  an  emotion,  also  point  to 
the  cortex  as  the  seat  of  the  primary  discharge.  Thus  the  significance 
of  all  the  facts  regarding  the  modes  of  onset  that  we  can  interpret,  is 
that  the  discharge  in  epilepsy  begins  in  the  cortex  of  the  cerebral 
hemispheres.  The  conclusion  is  confirmed  by  rare  cases  in  which  a 
lesion  interrupting  the  internal  capsule  occurs  in  a  person  subject  ta 
general  epileptic  fits.  The  effect  is  that  the  fits,  which  before  were 
general,  almost  cease  on  the  paralysed  side.*  Such  eases  show  thai 
the  discharge  causing  the  general  oouTulsions  occurred  above  the 
internal  capsule,  i. «.  in  the  cortex  of  the  brain.  If  there  is  evidence 
that  BO  many  cases  of  idiopathic  epilepsy  depend  on  discharge  of  the 
grey  matter  of  the  cortex,  it  is  probable  that  the  conclusion  is  true  at 
all  cases.  The  wide  variety  of  aura  seems  to  show  that  the  primary 
discharge  may  occur  in  various  parts  of  the  cortex.  The  fact  that 
the  first  discharge  may  be  uniform  in  character  in  the  same  case — 
may  be  such,  for  instance,  as  to  cause  a  definite  and  even  complex 
aensation— can  only  be  explained  by  the  theory  that  the  derangement 
tof  function  in  the  nerve-cells  is  inherent  in  them,  and  is  not  the 
result  of  any  random  influence  outside  them. 

All  parts  <^  the  brain  are  intimately  connected,  and  the  tudcbfiy 
i.  a.  instantaneousy  derangement  of  the  function  oi  any  x>art  appears 
incompatible  with  the  integrity  of  consciousness.  This  is  shown  by 
ttiany  &ots  of  organie  disease.  Hence  it  is  intelligible  that  sudden 
discharge,  wherever  it  occurs,  may  cause  loss  of  consciousness.  Bui 
if  there  is  reason  to  believe  that  sudden  dischaxge  may  occur 
in  any  part  of  the  grey  matter  of  the  cortex,  it  may  occur  in  that 
Irhieh  subserves  directly  the  phenomena  of  consciousness,  and 
a  sudden  alteration  in  the  functional  state  <^  these  structures 
may  well  be,  as  Hughlings  Jackson  has  suggested,  the  most  probable 
explanation  of  the  attadcs  which  consist  only  of  such  momentary 
loss. 

It  is  necessary,  however,  to  allude  briefly  to  other  theories  which 
have  been,  and  are  srtill,  current  regarding  the  nature  of  epilepsy.  It 
has  been  widely  held  that  the  morbid  action  in  the  brain  is  excited  by 
arterial  spasm,  causing  cerebral  aniemia,  atid  also  that  the  convulsions 
originate  from  the  primary  discharge  of  a  convulsive  centre  in  the 
medulla,  but  that  the  loss  of  consciousness  is  produced  by  vaso-motor 
spasm  in  the  brain.    In  each  theory  it  is  assumed  that  the  vaso-motor 

*  Oebeke  hat  recorded  inch  a  ease,  and  I  hare  out  with  a  aimilar  UMSnas^ 
■Ithoiigh  nnoonflnned  by  autopsy. 
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ipasm  \b  due  to  tbe  tudden  over-action  of  tlie  Taso-motor  centre  in  tlie 
medulla.  The  OTidence  on  which  these  theories  are  based  is  that 
cerebral  ancBmia  will  cause  loss  of  consciousness  and  convulsion,*  and 
that  at  the  onset  of  epileptic  fits  there  is  always  pallor  of  the  face. 
But  the  latter  statement  is,  as  we  have  seen,  incorrect.  If  it  were 
true,  it  would  not  justify  the  conclusion  drawn  from  it.  We  do  not 
infer  that  the  brain  is  congested  wheneyer  the  face  blushes,  and  why 
fhould  we  assume  that  the  brain  is  ansamic  when  the  face  becomes 
pale  t  There  is  no  nerossary  oonespondence  between  the  condition  of 
▼essels  in  the  skin  and  in  tbe  viscera  beneath,  and  probably  e?en  less 
m  the  case  of  the  brain  than  in  that  of  other  organs.  It  is  far  more 
probable  that  the  spasm  of  the  Tcssels  of  the  face  is  the  re$uU  of  the 
cerebral  discbarge,  just  as  the  arteries  of  a  frog's  foot  will  contract 
when  its  brain  is  irritated.  In  rare  cases  in  which  an  early  failure  of 
the  heart  ocioirs,  this  may  also  be  the  effect  of  the  discharge,  which, 
as  it  often  influences  consciousness  first  through  the  central  connec* 
tion  of  the  pnenmogastric  (see  p.  738),  may  also  affect  the  periphery 
by  the  same  channel.  The  arteries  of  the  brain  may  possibly  be  thus 
iniliienced  in  a  secondary  manner.f  That  sudden  anssmia  of  the 
train  will  cause  conTulsions  is  no  proof  that  the  fits  of  idiopathic 
epilepsy  are  so  produced.  Such  a  theory  can  give  no  explanation  of 
the  complex  character  of  the  commencing  discharge*  or  of  its  uni- 
formity in  the  same  patient. 

Thus  the  vaso-motor  theory  of  epilepsy  is  alike  nnnoeded,  unproved, 
and  inadequate.  The  phenomena  indicate  that  there  is  discharge  of 
grej  matter,  and  there  is  nothing  to  warrant  us  in  going  beyond  the 
grey  matter  concerned,  in  our  search  for  the  origin  of  the  discharge ; 
it  is  certain  that  this  may  commence  in  various  )»art8  of  the  cerebral 
cortex,  and  there  is  no  evidence  that  it  is  dependent  upon  any  anta- 
aedontb 

Can  we  form  any  opinion  as  to  the  nature  of  the  change  in  the  grey 
wailter  which  permits  the  sudden  liberation  of  nerve-force?  It  is 
■eccsaary  to  remember  that  we  have  direct  evidence  only  of  libera' 
Uam  of  force,  but  we  must  recognise,  in  all  nerve-cells,  a  function  by 
which  the  liberation  of  energy  is  restrained,  a  resistance  to  action  as 
well  as  a  capacity  for  action.^  Of  the  nature  of  this  resistance  we 
can  form  no  idea,  but  we  cannot  conceive  of  the  function  of  cells 
without  it,  and  the  idea  has  underlain  such  expressions  as  "  nerve 
tension**  and  the  like,  which  have  been  long  employed.  The  pheno- 
mena of  epilepsy  suggest  that  the  instability  of  the  grey  matter,  its 
taadency  to  discharge,  depends  on  instability  of  resistance,  rather  than 
«A  tay  primary  change  in  the  energy-producing  action  of  the  cells* 

•  Ksttaaiil  and  Tenner. 

f  HaoM  obterved  tliat  the  pottstion  of  the  brain,  in  tbe  opening  left  by  trepklnlnf 
for  tmoaatie  epilepsy,  eeasad  dnring  tbe  fltc,  and  that  tb«  brain  bacaiM  ItM  pio- 
vincBt  ('  New  York  Med.  Bee./  1889). 

%  HsDdieM  Jmmi,  Miehad  Forter,  Ringer,  4ke. 
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although  the  latter  normallj  in  constant  activity  maj  be  secoadaril j 
augmented  by  the  increased  demand.  Analogy  suggests  that  the 
internal  resistance  to  action  is  .a  higher  function  of  the  cells  than  the 
production  of  force.  Hence  the  fact  that  there  is  oTcr-action  is 
consistent  with  the  evidence  that  there  is  imperfect  nutrition.  More- 
o?er»  the  view  that  it  is  the  resistance  which  is  unstable  enables  us 
to  understand  the  phenomena  of  inhibition  which  sometimes  occur  as 
part  of  the  attack.  In  a  slight  degree  of  disturbance  the  resistance 
may  be  saddenly  raised  instead  of  being  lowered.  It  is  possible 
that  the  attacks  in  which  there  is  loss  of  consciousness  only»  may 
be  thus  produced, — may  be  analogous  to  the  fits  in  which  there  is 
sudden  darkness  rather  than  to  those  in  which  there  is  a  flash  of 
light. 

DxAOirosiB. — The  first  point  in  the  diagnosis  of  epilepsy  is  the 
recognition  of  the  occurrence  of  attacks.  Conyulsive  attacks,  which 
occar  in  the  daytime,  are  never  overlooked,  but  if  an  attack  occurs 
during  sleep,  and  its  onset  does  not  awaken  the  patient,  he  may  sleep 
on  when  it  is  over,  and  be  unaware  of  its  occurrence.  Often  there 
are  some  subsequent  indications  of  what  has  happened.  The  tongue 
may  be  sore,  there  may  be  a  little  blood  on  the  pillow,  an  extravasation 
beneath  the  conjuoctiva,  eccbymoseson  the  face,  or  a  severe  headache. 
These  (except  the  last)  are  of  unequivocal  significance,  but  the  patient 
may  be  unaware  of  their  occurrence,  and  nocturnal  attacks  may 
occur  for  twenty  jears  without  the  patient  or  his  friends  suspecting 
the  fact.  Minor  seizures  are  also  often  unrecognised,  not  because 
they  are  unnoticed,  but  because  they  are  not  thought  to  be  of  any 
significance  or  serious  nature.  Those  that  consist  only  in  a  sub- 
jective sensation  may  not  be  mentioned  by  the  patient.  It  is  usually 
sufficient  to  be  aware  of  their  common  forms,  and  to  inquire  for 
these,  in  order  to  ascertaiu  their  occurrence. 

Certain  forms  of  minor  attack  may,  however,  be  confounded  with 
other  paroxysmal  symptoms  of  different  nature.  The  simplest  form, 
in  which  there  is  merely  brief  unconsciousness,  is  not  only  called  a 
"  faiut,"  but  is  often  supposed  to  be  actually  syncopal  in  nature.  The 
distinction  from  syncope  rests,  first,  on  the  absence  of  obvious  exciting 
influences,  such  as  cause  ordinary  fainting.  Epileptic  faints  often 
occur  when  the  patient  is  sitting  still,  in  a  cool  room,  under  no 
excitement.  Consciousness  is  lost  more  suddenly  in  epilepsy  than  in 
syncope.  The  latter  is  usually  preceded  by  a  sensation  of  faintness, 
but  BO  also,  sometimes,  are  the  minor  seizures  of  epilepsy.  The 
presence  of  this,  and  of  ?ague  **  dizziness,'*  palpitation  of  the  heart, 
nausea,  and  cephalic  sensations  other  than  pain,  is  of  little  diagnostic 
significance.  On  the  other  hand,  the  absence  of  any  waiu.ug  sensa- 
tion, or  the  occurrence  of  a  distinct  warning  other  tiian  one  of  those 
just  mentioned,  is  in  favour  of  the  epileptic  nature  of  the  attack.  A 
sudden  return  of  normal  consciousness  is  in  favour  of  epilepniy.    If  a 
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normal  condition  is  slowly  regained,  there  is  physical  prostration  in 
syncope,  mental  confusion  in  epilepsy,  and  in  the  former  the  pulse  at 
the  wrist  is  often  scarcely  perceptible.  The  passage  of  urine  during 
the  attack,  muscular  spasm,  however  slight,  and  automatic  action  or 
deep  sleep  after  the  attack,  are  certain  proof  of  its  epileptic  character. 
In  many  cases  the  patient  has  had  other  more  severe  seizures  which 
assist  the  diagnosis. 

The  attacks  characterised  by  vertigo  have  to  be  distinguished  from 
other  forms  of  sudden  giddiness.  The  latter  are  scarcely  ever  attended 
by  loss  of  consciousness,  and  are  usually  followed  by  long-continued 
vertigo,  which  persists  while  the  patient  is  recovering,  and  slowly 
passes  away.  In  epilepsy  there  is  generally  loss  of  consciousness, 
and  the  patient  is  either  quickly  well,  or  is  a  little  "dazed"  after 
the  attack ;  the  vertigo  may  be  associated  with  some  other  warning 
•eniation,  and  there  is  often  micturition.  The  vertigo  most  likely 
to  be  confounded  with  epilepsy  is  that  connected  with  a  morbid 
action  of  the  auditory  nerve,  "  labyrinthine  vertigo.**  In  addition  to 
the  diagnostic  indications  just  mentioned,  there  is  usually,  in  this 
form,  slight  persistent  giddiness  in  the  intervals,  persistt^nt  tinnitui* 
aorium,  and  some  deafness.  In  epileptic  vertigo  there  may  be  an 
auditory  sensation,  with  giddiness,  as  the  aura  of  the  attack,  but 
there  are  no  persistent  symptoms.  It  must  not  l>e  forgotten  that 
auditory  vertigo  and  epilepsy  may  be  associated ;  I  have  seen  several 
instances  of  this. 

If  a  patient  suffers  from  distinct  convulsion,  the  next  question  is, 
are  the  attacks  epileptic  or  hysteroid  ?  If  an  attack  can  be  witnessed, 
the  nature  of  the  convulsion  is  usually  obvious.  The  violent  tonic 
■pasm  and  shock-like  clonic  spasm  of  the  typical  epileptic  fit,  with 
complete  unconsciousness  and  with  cyanosis,  and  also  the  brief  dura- 
tion of  the  attack,  are  wholly  unlike  tlie  prolonged  tonic  contraction, 
opisthotonos,  wild  co-ordinated  movements,  quick  clonic  spasm, 
perverted  mental  state,  talking,  biting,  and  convergent  strabismus  of 
the  hysteroid  seisure.  More  difficulty,  however,  may  bo  presented  by 
the  untypical  forms  of  epileptic  fits,  especially  by  those  which  consist 
only  of  tonic  spasm.  Evidence  of  their  epileptic  nature  is  afforded 
by  the  brevity  of  the  attacks,  their  suddenness  of  onset,  their  occur- 
rence apart  from  emotion  and  when  the  patient  is  alone,  and  the 
abeenee  of  hysteroid  symptoms.  When  an  attack  has  not  been 
witnessed,  and  the  diagnosis  has  to  be  made  from  the  description  of 
the  patient  or  friends,  it  is  a  much  less  easy  task.  The  chiof  d iai^nostic 
indioations  between  pure  epileptic  and  pure  hystiToid  fits  are  given 
in  a  tabular  form  on  the  next  page.  Esptn^ial  care  should  be  tak<'n, 
in  asking  about  the  character  of  the  convulsion,  to  avoid  a  loa^ling 
question,  and  if  suggestions  are  indisiK^nsable,  to  put  thoni  altorna- 
tiTely,  thus :  "  Should  yon  say  that  the  patient  struggled  or  jerked 
aoring  the  fit  ?'* 

If  there  is  erideuce  that  the  visible  convulsion   is  hysteroid  in 
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character,  we  have  still  to  asoertaiD  whether  it  ia  primary  or  k 
consecutiTe  to  an  epileptic  seizure,  an^  this  is  often  most  difficult 
When  the  initial  epileptic  fit  is  serere,  its  occurrence  can  usually  be 
ascertained,  and  tongue-biting  alone  may  be  taken  as  establishiog  its 


Efilbptio. 

HTBTBBOm. 

Apparent  oanst 
Warning 

none 

emotion. 

any,  but  eapeeially  naiktenl 

palpitatioB.  maldit,olmkiDgt 

or  epigaatrio  aun9 

bilateral  foot  aonu 

Oniet 

always ludden 

often  gradual. 

Scream 

at  onset 

daring  oeone. 

ConvoUao 

rigidity  followed  li^  « jerk- 
ing,"  imrely  rigidtty  aloaa 

rigidity   er    *<  ■tmggling,'' 

throwing  about  of  limba  or 

head,  arching  of  baek 

Bidng 

taogne 

Upa,  handa,  or  othsv  psopls 
and  thlnga. 

Hictnrittoa 

freqnent 

never. 

Defacation 

oocaiional 

never. 

Tklking 

never 

freqnent 

Unratioii 

a  few  minntas 

more  than  ten  miniitei,  often 
much  longer. 

R««traint  aepMiary 

to  prevent  aeeid«| 

to  eontrol  violones. 

TenBin<ttioa 

•pontaneoQS 

•pnntaneoua     or      indnced 

(water,  Ac.). 

occurrence.*  It  is  when  the  epileptic  attack  is  of  the  minor  form  that 
the  diagnostic  difiiculty  arises,  because  the  initial  stage  of  many  hys- 
teroid  fits  has  a  pseudo-epileptic  aspect.  The  most  important  guide  is 
the  fact  that  most  patients  in  whom  the  hysteroid  atieu^ks  are  post- 
epileptic, have  at  other  times,  or  have  had  in  the  past,  epileptic  fits, 
major  or  minor,  without  this  sequel,  and  the  character  of  these  corre- 
sponds to  the  commencement  of  the  compound  attack.  In  many  cases 
the  characters  of  the  initial  stage  include  some  feature,  such  as 
micturition,  which  is  conclusively  epileptic.  In  most  patients,  more- 
over, who  have  had  recurring  attacks  during  several  years,  these 
are  epileptic,  and  the  hysteroid  convulsion  is  secondary.  The  fact 
that  the  patient  presents  other  symptoms  of  hysteria  should  be 
allowed  no  weight  until  all  indications  of  epilepsy  have  been  excluded, 
because,  as  already  stated,  it  is  only  in  those  who  are  in  some  degree 
the  subjects  of  hysteria  that  the  combination  occurs.  It  must  not  be 
forgotten,  also,  that  separate  hysterical  and  epileptic  attacks  some- 
times occur  in  the  same  individual. 

If  the  attacks  are  recognised  to  be  epileptic  in  character,  before  we 
can  refer  them  to  idiopathic  epilepsy  we  have  to  ascertain  that  they 
are  not  due  to  reflex  irritation,  to  toxemia,  or  to  organic  brain 
disease.  The  irritation  of  dentition,  intestinal  worms,  and,  occa- 
sionally, indigestible  food,  are  the  most  frequent  causes  of  fits  that 

*  It  ii  iKid  that  French  hysterica  bite  their  tongues  during  the  attaekat  In  thia 
oountry  tongue-biting  ii  practically  confined  to  epilepiy. 


P1AQN08I8.  759 

luaj  be  ooofounded  with  those  of  epilepej.  In  all  cases  in  which  the 
coovulsions  are  of  recent  origin,  these  causes  should  l>e  sought  for 
and  excluded,  if  necessary,  by  treatment.  There  is  no  other  way  of 
avoiding  error,  since  the  indication  derived  from  the  character  of  the 
attacks  is  an  uncertain  criterion.  It  must  be  remembered  that  fits 
may  be  at  first  of  reflex  origin,  and  may  persist,  when  the  peripheral 
irritation  is  removed,  as  idiopathic  epilepsy.  It  is  most  unlikely  that 
fits  that  have  continued  for  more  than  a  year  are  still  due  to  reflex 
influences. 

Convulsions  thi^t  are  due  to  blood-states  (alcohol,  lead,  uraamia) 
are  rarely  confounded  with  those  of  epilepsy,  because  they  are  merely 
part  of  a  group  of  symptoms  of  obtrusive  significance.  The  import- 
asM  of  an  examination  of  the  urine  in  all  doubtful  cases  need  not  be 
insisted  on.  The  recurring  fits  which  may  occur  in  chronic  Bright's 
disease  without  other  signs  of  urtsmia,  and  in  some  cases  of  lead 
poisoning,  may  resemble  epilepsy  very  closely,  and  are  to  be  distin- 
guished only  by  the  discovery  of  the  underlying  condition.  A  mistake 
in  diagnosis  is  especially  probable  in  cases,  previously  unknown,  in 
which  albumen  is  present  in  the  urine  after  an  attack.  But  the 
absence  of  other  indication  of  chronic  and  advanced  renal  disease  should 
prevent  a  mistake. 

The  problem  of  the  diagnosis  of  epilepsy  from  the  convulsions  of 
organic  brain  disease  presents  many  aspects,  and  is  of  great  import- 
anoSi,  Those  convulsions  which  attend  a  sudden  acute  cerebral  lesion 
are  not  likely  to  be  mistaken  for  epilepsy,  nor  is  the  converse  mistake 
probab]e»  except  during  the  transient  "post-convulsive"  weakness 
after  a  first  unilateral  fit.  Chronie  brain  disease,  however,  may 
cause  convulsions,  readily  mistaken  for  those  of  epilepsy.  Those 
eonvulsions  usually  begin  locally,  and  may  be  partial  in  range.  This 
character,  while  it  suggests,  does  not  prove,  that  they  have  this 
origin,  since  the  convulsions  of  idiopathic  epilepsy  may  commence  in 
a  similar  manner,  and,  moreover,  the  convulsions  of  organic  disease 
nay  not  begin  locally,  but  m^y  be  at  once  general.  For  the  diagnosis, 
a  careful  search  must  be  made  for  other  symptoms  of  organic  disease, 
—persistent  headache,  permanent  hemiplegic  weakness  (not  merely 
after  an  attack),  paralysis  of  cranial  nerves  (especially  diplopia), 
vomiting,  and  optic  neuritis.  The  importance  of  an  opbthalmoscopic 
examination  in  such  oases  cannot  be  too  strongly  insisted  on.  In  any 
case  of  doubt,  causal  influences  may  be  allowed  weight.  A  history  of 
syphilis,  which  so  often  causes  cortical  disease  and  convulsions,  on  the 
one  hand,  or  a  family  history  of  epilepsy  or  insanity  on  the  other, 
mkaj  rightly  turn  the  diagnostic  scale. 

Convulsions  may  be  due  not  only  to  active  brain  disease,  but  to  the 
influence  of  an  old  cerebral  leaion,  an  atropliied  tumour,  and  espe- 
cially a  spot  of  old  softening.  In  the  former  case  the  diagnosis  rests 
on  the  history  of  the  early  symptoms.  The  latter  are  the  cases  of 
post-hemiplegio  epilepsy  already  described.    The  distinction  of  these 
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from  ordinary  epilepsj  is  easj  if  distinct  hemiplegia  peniats,  but 
maj  be  difScult  if  tbia  haa  paased  awaj.  The  difficulty  arinea  only  ia 
the  caaea  which  date  from  childhood.  In  all  auch  cases,  if  the  fits  are 
unilateral,  careful  search  should  be  made  for  aigna  of  weakness  or  of 
spasmodic  over-action.  Blight  traces  of  the  latter  are  aignificant. 
The  circumstances  of  origin  should  also  be  ascertained.  In  infancy 
trifling  hemiplegia  is  readily  overlooked,  and  if  the  first  convulsions 
were  severe  and  unilateral,  corresponding  in  seat  to  those  which 
still  occur*  the  case  ia  probably  post-hemiplegic.  even  though  no 
hemiplegia  was  noted,  and  although  an  interval  of  years  elapsed 
between  the  initial  convulsions  and  their  recurrence.  Epileptoid 
fits  may  be  an  early  symptom  of  general  paralysis  of  the  insane, 
but  the  tremor  of  lips  and  tongue,  the  unequal  pupils,  and  the  menta 
change  render  the  diagnosis  easy  in  most  cases. 

The  simulation  of  an  epileptic  fit  is  on  the  whole  rare,  and  the  pre- 
tended fit  never  closely  resemble^  a  genuine  seizure.  In  all  cases  the 
perfect  reaction  of  the  pupil  to  light  throughout  the  fit  will  be  con* 
elusive  evidence.  Too  much  weight  must  not  be  placed  on  the  un« 
typical  character  of  the  attack,  becauae  true  epileptic  fits  may  deviate 
much  from  the  usual  type. 

Pboohobxs.— The  risk  to  life  in  epilepsy  is  not  great.  The  mere 
violence  of  the  fit,  appalling  as  may  be  its  aspect,  rarely  causes  death. 
The  dangerous  "  status  epilepticus  "  is  too  exceptional  to  constitute  a 
measurable  element  in  the  prognosis.  The  greatest  danger  is  in  the 
cases  in  which  there  is  a  tendency  to  turn  on  the  face,  or  to  vomit  after 
a  fit,  but  even  this  is  slighter  than  that  of  the  accidents  to  which  the 
attacks  expose  the  patient.  Many  epileptics  die  by  drowning;  the 
fit  not  only  occasions  the  fall  into  the  water,  but  prevents  any  effort 
to  escape,  and  hence  an  epileptic  has  more  than  once  been  drowned  in 
a  ditch. 

The  prospect  of  a  spontaneous  cessation  of  the  fits  is  small ;  the 
tendency  of  the  disease  is  to  self -perpetuation.  Occasionally  convul- 
sions, during  infancy,  cease  at  four  or  five  years  of  age.  Attacks 
which  have  continued  till  puberty  rarely  cease  at  that  epoch.  After 
twenty,  spontaneous  cessation  does  sometimes  occur,  and  I  believe  that 
it  becomes  more  frequent  as  life  advances,  but  it  is  too  rare  to  be 
reckoned  on. 

The  chief  question,  therefore,  is— what  is  the  prospect  that  the 
disease  will  be  cured,  or  held  in  abeyance,  by  treatment  ?  We  cannot 
at  present  separate  the  two  points,  and  the  only  way  known  of 
curing  the  disease  is  to  keep  the  fits  away  for  a  sufficient  length 
of  time  to  permit  the  morbid  tendency  to  subside.  Hence  the 
question  resolves  itself  into  the  probability  of  complete  arrest. 
The  prospect  of  arrest  is  slightly  better  in  males  than  females, 
better  if  the  disease  begins  after  twenty  than  before,  and  belter 
the  shorter  the  duration  of  the  disease,  being  greatest  in  the  cases 
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tn  whicli  it  has  existed  for  less  than  a  jean  It  is  rather  eaaiei 
to  arrest  the  fits  when  there  is  an  hereditaiy  teDdency  thaa 
when  there  is  not — ^a  curious  fact,  which  was  also  pointed  out  bj 
Herpin.  The  presence  or  absence  of  an  exciting  cause  for  the  first 
fit  does  not  influence  the  prognosis.  A  longer  interval  between  the 
fits  increases  the  prospect  of  arrest;  this  is  extremely  rare  if  fits 
occur  daily.  But  this  consideration  is  interfered  with  by  the  great 
difficulty  of  getting  patients,  whose  fits  occur  at  long  intervals,  to 
persevere  with  treatment.  The  prognosis  is  better  if  the  fits  occur 
only  during  the. sleeping  or  the  waking  state,  than  if  they  occur  in 
both.  It  is  better  if  there  is  no  considerable  mental  change,  and  if 
the  attacks  are  all  of  the  severe  variety  than  if  there  are  minor  seizures, 
and  better  if  the  attacks  are  preceded  by  an  aura  than  if  they  occur 
without  warning.  In  cases  of  post-hemiplegic  epilepsy  tiie  prognosia 
is  much  less  favorable  than  in  the  idiopathic  cases. 

TnsiLTMEirT. — ^The  treatment  of  epilepsy  consists  partly  in  the 
general  management  of  the  patient^  and  partly  in  the  administration 
of  drugs  to  influence  the  attacks, — to  arrest  their  occurrence,  or,  failing 
this,  to  render  them  less  frequent  and  less  severe.  Unfortunately, 
the  influence  of  all  drugs  is  transient,  and  has  to  be  repeatedly 
renewed.  No  means  is  known  of  suddenly  curing  the  disease,  of 
suddenly  effecting  such  a  change  in  the  nerve-centres  that  the  attacks 
do  not  again  occur,  nor  are  there  at  present  any  iacts  which  render 
it  likely  that  such  means  will  be  discovered.  The  only  method  of 
producing  such  a  change  is  by  the  continued  administration  of  drugs 
for  a  long  time,  so  as  to  prevent  the  occurrence  of  the  nervous  dis. 
charge,  and  thus  to  produce  such  a  change  in  the  cells  that  the 
medicine  may  ultimately  be  discontinued  without  a  recurrence  of 
attacks.  It  is  of  great  importance  that  this  need  for  prolonged  treat- 
ment should  be  made  clear  to  all  patients,  and  its  reason  to  all  those 
who  can  understand  it* 

Since  the  introduction  of  bromide  salts  for  the  treatment  of  epilepsy 
they  have  superseded  other  drugs  to  a  large,  and  some  think  a  too  great 
extent.  In  the  majority  of  cases  their  influence  is  incomparably 
greater  than  that  of  any  other  remedies,  but  in  a  minority  of  cases 
they  fail,  and  in  some  of  these  other  agents  are  more  powerful.  They 
only  do  permanent  good  by  continued  administration.  The  absence  of 
a  permanent  effect  from  a  short  course  of  treatment  is,  however, 
equally  conspicuous  in  the  case  of  other  remedies.  Bromides  are  said 
to  cause  contraction  of  the  small  arteries  of  the  brain,  but  it  is  exceed- 
ingly doubtful  whether  any  part  of  their  influence  in  epilepsy  is  due 
to  this  actiou.  The  various  effects  of  their  administration  suggest 
strongly  that  they  have  a  direct  action  on  the  nerve-cells.  On  any 
theory  of  epilepsy  we  must  ascribe  it  ultimately  to  the  disturbed 
action  of  nerve-cells  in  some  situation,  and  it  is  unnecessary  to  go 
beyond  this  influence  of  bromide  on  nerve-cells  to  explain  its  action. 
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If  we  regard  the  morbid  state  in  epilepsy  as  an  instabilitj  in  tlw 
resistance  of  nerve-rtells,  it  seems  probable  that  tbe  effect  of  bromide 
is  to  increase  the  stability  of  that  resistance. 

The  bromides  of  potassium,  sodium,  and  ammonium  are  exteoiivdj 
used,  and  bromide  of  lithium  is  occa:»ionally  employed ;  some  autkoritiei 
express  a  preference  for  one,  some  for  another,  some  f or  a  combinatica. 
My  own  experience  has  been  that  the  influence  of  each  on  the  diieue 
is  nearly  the  same,  but  that  the  bromides  of  sodium  and  lithium  ire 
rather  less  effective  than  the  others,  aod  that  the  bromide  of  potM- 
sium  is  a  little  better  borne  than  the  bromide  of  ammouium.  It  ii 
probable  that  very  little,  if  any,  of  the  bromide  salt  is  decomposed  in 
the  system,  and  that  the  base  does  not  exert  its  special  inflaeoce. 
Bromide  of  gold,  of  nickel,  and  that  of  ammonium  and  rubidiamhav^ 
been  tried,  but  the  evidence  of  their  value  is  inconclusive.  Tki 
administration  of  free  bromine  has  been  suggested,  but  i(  ii 
difficult  to  give  it  in  sufficient  quantity,  and  it  must  be  trans- 
formed into  bromide  as  soon  as  it  enters  the  alkabne  blood.  This 
is  true  also  of  hydrobromic  acid.  No  salt  of  bromine  has  mudilM 
tendency  than  another  to  produce  acne,  and  this  can  always  be  pro^ 
vented  or  rendered  extremely  slight  by  giving  arsenic  at  t)ie  nne 
time.     Periodical  omission  does  not  prevent  the  rash. 

Bromide  is  usually  given  continuously  in  the  smallest  doses  wkidi 
will  arrest  the  fits,  or,  failing  this,  in  such  doses  as  produce  Uie  moit 
marked  effect  upon  them.  When  the  fits  occur  at  a  certain  time,  one 
daily  dose  may  be  given  two  or  three  hours  earlier.  If  tbe  atticb 
occur  at  various  times  the  bromide  must  be  taken  two  or  three  timei 
a  day.  The  total  daily  quantity  may  vary  between  fifteen  grains  and 
two  drachms,  according  to  the  age  of  the  patient  and  the  effect  of  tbe 
drug.  Few  patients  are  able  to  bear  more  than  a  drachm  and  a  half 
a  day  without  becoming  what  is  termed  ''  bromised,"  lethargic  and 
dull,  phjsiciilly  and  mentally,  with  cold  extremities,  and  a  feeble 
pulse ;  the  best  results  are  usually  obtained  with  not  more  tbao  a 
drachm  a  day.  If  this  does  not  arrest  the  attacks,  larger  dotes  rarely 
succeed,  and  combinations  of  bromide  with  other  drugs  are  mm 
useful.  The  e£fect  of  bromide  is  sometimes  immediate :  after  the  drift 
dose  the  attacks  may  cease ;  often,  however,  its  influence  is  gndusDj 
produced.  Wiien  the  attacks  have  ceased  under  its  administratian, 
they  too  often  relapse  if  it  ia  discontinuedt  and  then  are  less  etiilj 
arrested  than  at  first.  Belapse  usually  occurs  within  a  few  Vfeb 
(sometimes  within  a  few  days)  of  a  too  early  cessation  of  treatnesft; 
after  a  year  of  freedom  without  treatment  it  is  probable  (thoagh  not 
certain)  that  the  disease  will  not  recur.  As  a  rule,  bromide  sbonld  bt 
continued,  without  any  diminution  of  the  dose,  for  two  years  aftor  tbe 
last  fit.  It  should  not  then  be  suddenly  discontinued,  but  the  daifj 
dose  should  be  gradually  lessened  through  another  year.  The  00^ 
tinned  use  of  bromide  in  moderate  doses  has  no  necessary  influence os 
the  general  health  or  intellectual  energy.    At  first,  however. 
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brftl  depreuion  ma;  often  follnw  the  arrest  of  fita  (aee  p.  749),andthii 
u  oft«a  t^rroueousl;  regarded  as  the  effect  of  the  broiuUe  alone.  If 
moderate  in  degree  it  it*  better  to  combat  tt  by  tunics  thun  to  reduce  tha 
bromide.  Occasionally  iLe  depresaion  beconieii  go  aliimiin^  tlial  it  ii 
Beceesarj  to  atop  or  tesaeo  tlie  luedicine,  and  even  to  allow  a  fit  to 
occur,  and  to  go  on  with  smaller  doites. 

Id  order  to  facililat«  the  occurrence  of  the  cbaoge  in  tbe  nutrition 
of  tbe  nerre-eella  which  we  must  assume  to  underlie  the  cure  of 
epilepsy  by  bromide,  I  have  found  it  welt,  in  cooee  in  which  a 
moderate  ilose  stops  the  fits,  to  administer  a  series  of  large  do^ea  at 
increasingintervals,  beginning  with  two  drachms  every  second  uiommg, 
and  increasing  to  three  dracbms  every  third  morning,  and  four  every 
loartb  ;*  the  dose  and  interval  are  then  reduced  in  tbe  reverse  order, 
■0  aa  to  spread  the  course  over  about  six  weeks.  The  dose  should  bo 
given  after  breakfast,  in  about  half  &  pint  of  water.  After  such  » 
course,  if  the  bnimide  is  discontinued,  patients  renjain  free  from  fit* 
mnoh  longer  than  after  bromide  has  been  given  for  the  same  time  in 
ordinary  iosea,  showing  that  more  effect  on  the  nerve-elemeuUi  hai 
been  produced.  But  a  permanent  result  is  seldom  obtained  from  such 
A  course  alone;  it  is  still  nevesiiBry  to  continue  small  doses  for  a  year  or 
more.  I  believe,  however,  tbut  the  prospect  of  cure  is  iucnased  by  thia 
cumulative  treatment. 

When  bromide  alone  fails,  it  may  ancceed  when  combined  with 
MTtain  other  drugs,  most  of  which  have  by  themselves  some  iufluenoe 
DO  the  disifuse.  One  of  these  is  digitalis,  a  popular  remeUv  forepilepsy 
in  the  west  of  England  two  centuries  ago.  'Ilie  combination  is  useful. 
M  might  be  expected,  when  there  is  cardiac  diUtatiun  and  valvular 
disease,  but  tt  is  ulso  specially  useful  in  no<^^tnmul  epilepsy,  and  inaome 
Other  oases.  Digitalis  probably  bus  an  action  on  the  central  nerrons 
aystetn,  m  well  as  on  that  of  the  heart  and  vessels,  although  some 
part  of  ita  influence  may  be  due  to  the  regulation  of  the  bloud-supply. 
Fiva  or  (flveu  minims  of  the  tincture  may  be  given  with  each  dose  of 
bromide.  Another  cumliiuatiun  oF  value  is  that  with  belUdunno, 
which  ia  also  an  old  remedy;  and,  alth'^ugh  very  rarely  auccesaful  alone, 
it  is  a  useful  adjuvant,  in  doses  of  five  or  ten  minims  of  the  tincture. 
Atropine  may  be  given  instead,  one  or  two  drops  of  the  R  P.  sulntion. 
The  oombinaiion  of  bromide  treatment  with  the  occasional  passage  of 
a  voltaic  current  from  the  hand  to  the  op^Kisile  side  of  tbe  skull,  over 
the  motor  region  of  the  cortex,  would  Bi«rcely  dcseive  mention,  had  it 
Bot  recrivi'd  the  surprising  cunniendution  of  Nittnever. 

Cannabis  indica  is  occoaii anally  beneficial,  both  alone  und  in  combina- 
tioo  with  hromido  ;  the  ci>mbinatioii  is  most  useful  iu  oaves  with  a  good 
d«ftl  of  |>ersiBtent  headache.  Opium  and  its  alkaloid  morphia  are  of 
little  H-rvicc  in  epilepsy.     The  hyjHidcnnie  injecLiun  of  moi  phiu  in  full 

*  1  biv*  t«vr»l  liuu  lDCTrs»d  tliu  doM  op  ta  in  oiinrr  avviy  &«•  ilmi  (uiMr*  U 
BiulU  vomil»l),  liul  >li^til  lucuul  derniigEinciit,  luUiig  (or  a  hw  Kiiki,  ii  Bj>l  iu 
ha  M*  ty    Th*  chief  ImmnlUU  aflact  of  ■  liow  of  fow  to  rinbt  dnsliai  U  ksulacbe 
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doses  is  attended  with  considerable  danger.    If  an  attack  occors 
the  injection  has  been  given,  and  the  post-epileptio  coma  coincides 
the  narcotism,  the  patient's  life  maj  be  in  great  danger,  and  I 
known  death  to  occur,  apparently  from  this  cause. 

Zinc  bas  long  been  held  in  repute,  and  with  some  reason.     It  i^^^^ 
inferior  to  bromide  in  most  cases,  but  now  and  then  succeeds  ^^^a 
bromide  fails.     The  lactate  of  zinc,  introduced  bj  Herpin,  is  the    :^2j 
convenient  form ;  it  is  the  most  soluble  of  the  less  irritant  saL  ^  ^^ 
zinc,  and  if  given  after  meals  it  can  geuerallj  be  increased  to   ^»a^ 
or  ten  or  even  fifteen  grains,  twice  or  three  times  a  day,  without^    n^ 
ducing  nausea.    The  oxide  of  zinc  may  be  given  if  the  lactate  is  not 
accessible,  but  the  limits  of  toleration  are  sooner  reached.      The 
citrate  answers  almost  as  well  as  the  lactate.     The  bromide  of  tincu 
also  a  useful  form.     Either  may  be  combined  with  bellndonna  or  with 
bromide  of  potassium,  and  the  combination  of  the  three  sometizoai 
succeeds  when  each  alone  fails. 

Iron,  in  the  opinion  of  some  distinguished  authorities,  should  not 
be  given  to  epileptics,  because  it  is  thought  to  increase  the  frequency 
and  severity  of  the  fits.  This  opinion,  as  a  general  principle,  is 
certainly  erroneous.  I  have  given  iron  to  several  hundred  epileptics, 
and  instances  of  apparent  aggravation  of  attacks  are  extremely  rare. 
In  most  cases  it  may  be  given  without  any  ill  effect  on  the  disease, 
and  in  some  its  use  is  dibtinetly  beneficial.  I  have  known  attacks  to 
cease  entirely  when  iron  wa8  added  to  bromide,  and,  in  rare  cases, 
when  iron  was  substituted  for  bromide.  Care  must  of  course  be 
taken  not  to  ascribe  to  the  iron  any  effect  of  the  discontinuance  of  the 
bromide.  Iron  seems  to  have  a  direct  action  on  the  nerve-centres, 
analogous  to  that  of  zinc. 

In  some  cases  of  inveterate  epilepsy,  in  which  bromide  had  no 
influence,  I  have  found  borax  distinctly  useful.  From  fifteen  to  thirtj 
grains  may  be  given  after  food  three  times  a  day,  and  it  may  be  con- 
tinued for  years  without  any  ill  effect  beyond  a  possible  eruption  of 
psoriasis,  amenable  to  arsenic.  A  little  gastro-enteric  disturbance 
may  occur  at  the  commencement  of  administration,  but  quickly  ceases 
if  the  dose  is  lessened.  Of  course  the  influence  of  borax  is  not  com* 
parable  to  that  of  bromide  in  cases  in  which  this  is  effective.* 

Nitro-glycerine  is  sometimes  useful,  especially  for  the  minor  altacln. 
It  may  be  given  in  doses  of  fhs  ^^  ^  grain  to  begin  with,  increased 
gradually  to  fV>  half  a  minim  to  1^  minims  of  theTinct.  Trinitrini  (of 
the  B.  P.  Supplement)  after  food,  three  times  a  day.  In  one  case,  with 
rather  severe  fits,  these  became  fewer  as  the  dose  was  increased,  ind 
finally  ceased  when  the  patient  was  taking  ^  grain,  and  did  not 
recur.     It  often  prevents  the  occurrence  of  the  post-epileptio  hytteroid 

*  The  nse  of  borax  was,  I  believe,  first  recommended  in  my  Golstonkn  lectaM 
on  Epilepsy  (1870).  Its  vslue  in  cases  that  reitist  bromide  has  been  amply  eoafinicd 
by  Folsom,  Jones  Hill,  Stewart,  and  others  in  Aracrica»  by  Maii^  in  Franes^  aad  by 
Spencer,  Bnssell  and  Taylor,  and  others  in  England. 
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conTulsion.  The  alcoholic  solution  it  the  best  form,  and  maj  be 
combined  with  bromide,  if  a  few  drops  of  hjdrobromic  acid  are 
added.  Among  other  drugs  which  I  have  tried  without  seeing  benefit, 
other  than  slight  and  rare,  from  their  use,  are  aconite,  hjdrocvanic 
acid,  bromide  of  camphor,  nitrite  of  soda,  nitrite  of  amjl  (by  the 
mouth),  chloral  hydrate,  paraldehyde,  benzoate  of  soda,  Piscidia  ery- 
ihrina,  Calabar  bean,  ergot,  sclerotic  acid,  codeia,  and  cocculus  in- 
dicus.  It  is  singular  that  the  last,  injected  beneath  the  skin,  will 
infallibly  produce  a  fit  in  an  epileptic  patient.  From  nitrate  of 
silver  I  have  seen  little  benefit,  and  I  have  had,  among  my  patients, 
several  who  were  discoloured  by  it,  in  the  prebromidic  days,  without 
any  alteration  in  the  severity  of  the  attacks.  Antipyriu  (25  grains 
daily)  is  said  to  have  arrested  attacks  in  a  child  of  three.* 

The  treatment  of  minor  attacks  is  on  the  whole  the  same  as  of  the 
sererer  seizures.  They  are  often  arrested  by  bromide,  but  it  is  far 
more  common  for  bromide  to  have  no  influence  in  the  case  of  petii 
wuU  than  in  convulsive  attacks.  The  latter  may  be  arrested,  and  the 
former  may  continue  or  even  become  more  frequent.  The  other  drugs 
aboTe  mentioned  are  sometimes  effective  when  bromide  fails,  especially 
the  salts  of  zinc,  belladonna^  and  Indian  hemp.  Bromide  of  zinc 
has  been  already  mentioned ;  it  may  be  given  in  doses  of  two  to  four 
or  five  grains  after  food,  well  diluted,  and  combined  with  alkaUne 
bromides  in  cases  in  which  both  forms  of  attack  occur.  There  is 
much  variation  in  the  individual  gastric  tolerance  of  zinc;  it  can 
often  be  better  borne  with  -^  gr.  of  cocaine  hydrochlorate.  Ethyhme 
bromide  has  been  said  to  lessen  minor  seizures,  but  not  to  arrest  them. 

Arrest  of  AttcLeki, — ^The  means  by  which  commencing  fits  may  be 
arrested  have  been  already  mentioned.  In  attacks  commencing  in 
one  extremity,  the  ligature  is  often  successful.  The  most  convenient 
method  of  applying  it  is  for  the  patient  to  double  a  piece  of  tape,  and 
pass  it  round  the  arm  above  the  elbow,  with  the  ends  through  the 
loop  formed  by  the  doubled  part,  and  brought  down  to  the  lower  part 
of  the  sleeve  so  as  to  be  accessible,  and  easily  pulled  tight,  as  soon  as 
the  warning  is  felt  Now  and  then  the  repeated  arrest  of  fits  produces 
a  permanent  effect:  in  one  patient,  for  instance,  the  aura  ultimately 
stopi>ed  spontaneously  at  the  place  where  it  had  Wen  many  times 
arrested  by  the  ligature.  In  cases  of  this  kind  an  attempt  lius  been 
made  to  produce  a  more  permanent  effect  by  a  blister  around  t  he  limb.f 
It  is  occasionally  successful ;  but  the  arrest  of  the  fit,  by  tbe  ligature 
or  a  blister,  sometimes  causes  so  much  giddiness  and  distress  that 
some  patients  have  considered  the  remedy  worse  than  the  disease. 

Of  methods  of  arresting  fits  which  begin  in  other  ways,  inhalition 
of  nitrite  of  amyl  is  that  most  frequently  (though  not  invariably) 
successful ;  it  doubtless  acts  bv  flooding  the  brain  with  arterial  blood, 
a  potent  agent  for  modifying  the  action  of  the  nerve-elements. 

•  Andtrtoii,  'Am.  Joum.  Med.  Sc,'  1891. 

f  Ab  old  — thod  of  tnotmontg  loviTod  by  Erown-S^oard  and  BnssaidB 
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During  am  aUaek  little  treatment  is  neoeesary.  In  patients  who 
bite  the  tongue,  a  cork  or,  better,  a  small  piece  of  india-rubber  placed 
between  the  teeth  will  prevent  this  accident.  The  patient  should  be 
laid  down,  for  obvious  reasons;  it  is  doubtful,  however,  whether 
posture  influences  the  duration  or  severity  of  the  attacks.  It  is 
necessary  to  see  that  the  clothes  are  loose  about  the  neck;  if  they  are 
tight  when  the  neck  becomes  turgid  and  swollen,  the  resistance  to 
the  return  of  blood  is  increased,  and  extravasations  into  the  skin 
and  oonjuuctivsB  are  more  probable.  After  the  attack,  the  patient 
should  be  allowad  to  sleep,  if  inclined  to  do  so,  for  at  least  half  an 
hour. 

In  the  ttaiu$  epileptieua  bromide  often  fails.  The  inhalation  of 
chloroform  usually  effects  only  a  transient  amelioration.  Nitrite  of 
amyl  has  been  recommended  by  Crichton-Browne.  In  the  cases  I 
have  seen,  most  influence  has  been  exerted  by  chloral  (gr.  xv  every 
three  or  four  hours),  subcutaneous  injections  of  morphia  (gr.  i^),  and 
the  application  of  ice  to  the  spine. 

Omieral  Management. — It  has  been  recommended,  on  theoretioal 
grounds,  that  the  diet  of  epileptics  should  contain  little  or  no  animal 
food.  The  evidence  of  experience,  aa  far  as  I  have  seen,  is  opposed 
to  this  opinion.  I  have  known  the  exclusion  of  meat  from  diet  to 
oause  a  great  increase  in  the  severity  of  the  fits,  which  became  slighter 
when  meat  was  again  given;  and  I  believe  that  patients  do  best 
if  a  moderate  quantity  of  animal  food  is  given  twice  a  day,  care 
being  taken  to  avoid  that  which  is  indigestible.  I  have  known  one 
case,  however,  in  which  the  patient  could  never  take  beef  without 
bringing  on  an  attack,  although  he  could  take  other  kinds  of  meat 
with  impunity.  Stimulants  should  be  taken  sparingly ;  young  per- 
sons  do  better  without  alcohoL  In  all  oases  it  is  most  importAnt 
that  the  regular  action  of  the  bowels  should  be  secured. 

Moderate  exercise  of  body  and  mind  does  good,  but  flovere  and 
exhausting  exertion  is  undesirable,  and  the  exoitem^it  of  competi- 
tive and  other  etarainations  should  be  avoided.  The  education  of 
children  should  not  be  entirely  neglected.  It  must  be  remembered 
that  there  are  many  positions  in  life  for  which  epilepsy  constitutes  xh> 
insup^uble  disqualification,  and  fcHr  which  they  may  be  trained,  should 
the  disease  not  be  arrested.  In  this  choice  of  an  occupation, so  muck 
depends  upon  personal  opportunities  that  it  is  difficult  to  lay  down 
general  rules.  But  there  is  one  consideration  to  which  all  others  must 
be  subordinate, — the  calling  must  be  one  which  involves  no  risk  d 
life  from  the  occurrence  of  an  attack  while  the  patient  is  at  work. 
An  outdoor  life  is  better  than  sedentary  occupations,  but  the  choice 
of  the  latter  is  so  much  larger  that  in  most  oases  a  sedentaiy  calling 
has  to  be  selected. 

The  parents  of  n  sufferer  often  conceal  from  him  or  her  the  nature 
of  the  malady,  terming  the  seizures  "faints,"  in  order  to  avoid 
distress.    Sometimes,  however,  it  is  impossible  to  secure  the  needful 
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40aiition»  and  perristence  in  treatment,  tinlem  tbe  nature  of  the  malady 
18  known.  But  it  is  wise  for  the  practitioner  to  cultiyate  the  habit 
<d  using  the  word  "  attack  "  rather  than  fit,  lest  he  give  inadyertentlj 
a  graTo  shock  to  a  patient  who  was  before  in  ignorance. 

The  question  of  marriage  presents  itself  under  two  aspects,  as 
regards  the  individual  and  as  regards  tbe  possible  offspring.  Marriage 
luM  no  influenoe  on  the  disease,  beneficial  or  tbe  reverse,  except  so 
far  as  it  maj  inrolve  deleterious  sexual  excess.  But  with  reference 
to  the  offspring  the  question  is  very  important.  There  is  no  certainty 
that  the  taint  will  be  transmitted ;  on  the  contrary,  as  regards  any 
individual  child  there  is  a  probability  that  it  will  escape.  But  the 
probability  is  also  against  the  escape  of  all  the  offspring  from  diseases 
of  the  nervous  system,  at  least  when  the  disease  in  the  parent  is 
iaberited. 

Swrgical  IVpa^niefi^.— Oounter^irritation  in  the  neck  or  scalp  has 
been  often  employed,  the  usual  method  being  by  a  seton  in  the  neck. 
That  it  occasionally  does  good  is  undeniable,  and  the  same  is  true  of 
an  extensive  accidental  bum.  In  most  cases  the  effect  is  temporary 
only.  As  the  cases  mentioned  in  the  section  on  Etiology  show,  in  the 
rare  form  of  epilepsy  in  which  the  fits  are  excited  by  pressure  on  a 
tender  cicatrix,  or  are  preceded  by  pain  at  such  a  scar,  it  is  right  to 
excise  the  cicatrix,  amputate  a  finger,  or  at  least  resect  a  nerve. 

Trephining,  an  old  remedy,  has  been  lately  brought  into  fresh 
prominence.  The  mere  formation  of  a  hole  in  the  skull,  without  in- 
lerterence  with  the  brain,  has  been  employed  in  many  cases  of  idio. 
pathic  epilepsy,  but  the  results  obtained  are  little  better  than  those  of 
a  seton  in  the  neck,  and  it  is  doubf ul  whether  the  operation  has  other 
influence  than  that  of  an  energetic  counter-irritation.  But  the  local 
commencement  of  the  fit  in  one  limb  means  local  excessive  instability 
in  the  corresponding  cortical  centre,  and  in  some  cases  it  means  also 
•Id  organic  disease.  (When  there  is  active  disease  there  is  probacy 
a  tumour,  and  such  cases  have  been  already  considered.)  The  ques« 
tion  comes.  Is  the  removal  of  such  disease  justifiable  P  The  answer 
most  depend  on  the  character  of  the  fits,  and  on  their  apparent  cause. 
n  many  of  these  are  local  and  partial,  and  there  is  reason  to  believe 
Hhat  there  is  disease  that  can  be  completely  removed,  an  operation  is 
justifiable.  If,  indeed,  there  is  no  evidence  of  removable  disease, 
the  excision  of  the  centre,  stimulation  of  which  causes  the  movement 
witk  which  the  fits  commence,  may  arrest  them,  and  if  tbe  area  ex- 
eised  is  not  very  extensive,  the  loss  of  power  it  causes  soon  lessens 
to  a  moderate  degree,  as  Horsley  and  others  have  abundantly  proved. 
It,  on  the  other  hand,  the  fits  generally  spread,  not  only  through  the 
tide  on  which  they  began,  but  also  to  the  other  side ;  if  they  begin 
with  an  aura  such  as  is  common  in  idiopathic  cfiilopsy;  or  if  the 
patient  has  also  minor  attacks  similar  to  those  of  the  idiopathic  form, 
the  probability  of  benefit  is  mu«:h  diminished.  Apparently  the 
repeated  discharges  have  led  to  so  wide  a  deficiency  in  the  stability 
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of  tbe  nervecells  tbat  tbe  discLarge  will  start  from  otbor  regioniif 
the  primary  lesion  is  removed.  This  is  tbe  teaching  of  experience  in 
a  considerable  number  of  sucb  cases  in  wbicb  tbe  operation  baa  beea 
performed,  including  some  in  wbicb  tbej  were  caused  bj  tbe  pressure 
of  depressed  bone  or  an  exostosis,  and  tbe  cause  of  tbe  irritatiog  pres- 
sure could  be  easily  removed,  as  well  as  others  in  which  the  affected 
centre  was  excised.  On  the  other  hand,  in  both  sets  of  cases,  when 
the  attacks  always  began  by  local  spasm  and  remained  one-sided,  the 
operation  has  been  successful,  even  after  many  years.* 

Ligature  of  the  carotid  artery  has  been  performed  without  result 
Ligature  of  one  or  both  vertebrals  has  been  practised  by  Dr.  Alexander, 
of  Liverpool  (and  by  others  after  him),  as  a  cure  for  epilepsy,  but  the 
results  obtained  are  not  commensurate  with  tbe  risk,  although  this 
is  not  so  great  as  might  be  thought.  In  a  few  cases  tbe  attacks  hn 
ceased;  in  the  majority  they  have  returned  after  a  period  of  a  few 
weeks  or  months. 


CONVULSIONS:  ECLAMPSIA. 

Convulsions,  resembling  more  or  less  closely  those  of  epilepsy,  nay 
occur  from  various  causes.  In  epilepsy,  however  tbe  disease  was 
originally  excited,  tbe  recurring  convulsions  are  the  result  solely  of 
tbe  tendency  of  the  brain  to  **  discharge,"  and,  beyond  trifling  dis- 
turbing influence,  no  cause  outside  the  brain  can  be  discovered. 
When  such  fits  are  due  to  some  other  cause,  they  are  called  simply 
*' convulsions."  But  this  term  has  also  a  wider  application;  it  is 
applied  to  the  fits  of  epilepsy,  and  also  to  those  tbat  are  prodaced  by 
organic  brain  disease.  Hence  the  word  *'  eclampsia  "  has  come  to  be 
used  as  a  name  for  the  condition  in  which  convulsions  occur  from 
other  causes  than  primary  states  of  tbe  brain.  In  epilepsy,  the  o(»- 
Tulsions  themselves  are  the  sole  evidence  of  their  cause ;  in  eclampsis» 
the  cause  of  tbe  fits  manifests  itself  by  other  symptoms,  often  b/ 
symptoms  outside  the  nervous  system. 

The  term  ••  eclampsia  '*  is,  however,  chiefly  used  as  a  designation 
for  convulsions  tbat  recur.  It  is  not  applied  to  the  single  fit  that  s 
child  may  have  at  the  onset  of  an  acute  fever»  or  in  consequence  of  so 
indigestible  meal.  Moreover,  tbe  convulsive  attacks  that  form  put 
of  the  manifestations  of  hysteria  are  also  excluded  from  the  mesniog 
of  tbe  term.  There  are  three  special  varieties  of  eclampsia,— into 
tile,  puerperal,  and  ursemic. 

•  Such  cases  are  witliin  the  province  of  turgery  rather  than  that  of  iiie£ciia 
Details  of  many  cases  of  the  kind  will  he  found  in  the  writings  of  Hocalej«  MaeE««» 
snd  others. 
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ISFAHTILS  OOHTVLBIOVS:    ImWASTTLE  EoLAMPSXA. 

OonTiilsions  occur  in  joting  children  with  great  readiness,  and  have 
manj  canBes.  The  special  liability  of  infants  is  probablj  due  to  the 
condition  of  development  of  the  nervous  system.  At  the  time  of  birth, 
onlv  parts  of  it  are  structurally  complete.  Extensive  tracts  of  fibres 
bare  not  jet  acquired  their  white  medullary  substance,  and  until  the 
uds-cjlinders  are  thus  clothed,  the  fibres  have  but  little  conducting 
power,  although  it  is  probable  that  such  power  is  not  altogether 
absent.  But  the  lower  centres  are  farther  advanced  than  the  higher 
ones,  and  are,  in  consequence,  imperfectly  controlled.  This  is  pro- 
bablj the  chief  reason  why  refiez  disturl>ance  so  readily  occum  in 
earl  J  childhood.  By  far  the  most  potent  cause  of  convulsions  in 
children  is  the  constitutional  condition  termed  "  rickets."  The  essen- 
tial element  in  rickets  is  defective  development ;  the  perversion  of 
development  that  occurs  (0.  g,  in  the  bones)  is  secondary  to,  and  con- 
sequent  on,  its  defect.  At  the  time  at  which  this  constitutional  state 
ehieflj  occurs,  the  structural  development  of  the  nervous  system  is 
oomplete.  But  it  is  probable  that  functional  capacity  is  only  fuUj 
developed  after  structural  perfection,  and  the  parts  last  developed  ninst 
suffer  from  the  general  delaj  in  development  more  than  those  parts 
that  have  been  longer  perfect  and  longer  in  full  use.  The  lower 
motor  centres  in  the  spinal  cord,  medulla  oblongiita,  and  even  in  the 
eerebral  cortex,  are  under  less  than  the  normal  amount  of  control ; 
thej  pass  into  a  oondition  of  over-activity,  are  excited  by  peripheral 
impressions  with  undue  readiness,  and  thence  is  produced  the  series  of 
•jmptoms  of  excessive  reflex  action,  laryngismus  stridulus,  carpo-peJal 
«>ntractions,  tetany,  and  convulsions.  It  is  probable  that  the  morbid 
tendency  is  exalted  by  an  inherited  neurotic  disposition. 

The  period  at  which  rickets  chieBy  occurs  is  between  the  sixth  and 
eighteenth  months  of  life.  This  period  corresponds  with  the  active 
epoch  of  dentition.  Dentition  is  delayed,  with  other  developmental 
processes,  and  hence  the  fits  have  commonlj  been  ascribed  to  denti- 
tion, and  have  been  called  "teething  fits.'*  It  is  prol)iible  that,  in 
■omo  cases,  the  process  of  dentition  has  an  inBuence ;  it  involves 
irritation  of  the  sensorj  nerves,  and  so  may  excite  the  convulsion. 
But  it  is  certain  that  this  exciting  influence  is  only  a  ^mall  part  of  the 
piocessof  causiition,  and  that  it  was  formerly  over-ostimate<l,  even 
after  the  relation  of  the  fits  to  rickets  had  l>een  conclusively  proved 
bj  Sir  William  Jenner.  The  convulsions  may  occur  withi)ut  any 
discoverable  exciting  cause,  or  they  may  be  produced  by  various  peri- 
pheral  impressions  besides  those  of  the  teeth,  both  in  child  ten  who 
are  rieketj  and  in  those  who  possess  only  the  predisposition  inherent 
in  infisncj.  Of  these  causes  the  most  frequent  is  some  irritation  of 
the  gastro-intestinal  mucous  membrane,  especially  by  worms  or  by 
le  sabstanoa  in  food  that  is  absolutely  indigestible,  such  as  the 
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BkiDB  of  dried  fruit,  currants,  Ac  Among  wormsv  lumbrici  are 
chief! J  influential;  tapeworms  are  rare  in  young  children,  and 
threadworms  scarcely  ever  cause  convulsions,  although  they  are 
often  thought  to  do  so.  The  influence  of  irritation  of  the  alimentary 
membrane  in  causing  convulsions  is  remarkable;  the  effect  often 
occurs  with  very  little  conscious  sensation,  while  contractions  of  the 
intestines  that  cause  acute  pain  have  no  corresponding  influence. 

Infantile  convulsions  may  also  be  caused  by  morbid  blood^states, 
and  may  attend  the  onset  of  many  acute  diseases.  They  also  occur  in 
states  of  general  exhaustion,  however  these  are  produced,  especially 
in  that  caused  by  diarrhoea.  Thus  they  may  form  part  of  the  con- 
dition called  "hydrocephaloid"  (p.  870).  The  predisposition  in 
these  cases  probably  depends  on  the  acute  impairment  of  nutrition 
of  the  nerve- elements,  perhaps  also  on  the  deficient  blood-pressure, 
of  which  the  depressed  fontuieUe  is  evidence.  On  the  other  hand, 
they  result  also  from  mechauical  congestion  of  the  brain,  which 
inrolTcs,  among  other  conditions,  a  deficiency  in  the  supply  of  arterial 
blood.  Hence  paroxysmal  cough,  of  whatever  nature,  but  especially 
that  of  pertussis,  may  lead  to  a  general  convulsion.  Possibly,  in 
whooping-cough,  convulsions  may  be  in  part  due  to  the  spread,  in 
the  predisposed  brain,  of  the  **  discharge  *'  causing  the  cough.  It  is 
doubtful  whether  convnlsions  ever  result  from  active  congestion  of  the 
brain,  which  was  once  thought  to  be  their  conunon  cause.  If  the 
condition  ever  has  this  effect,  it  is  only  in  excessively  rare  cases,  or 
when  the  congestion  is  the  first  stage  of  inflammation.  During  the 
first  few  days  of  life  convulsions  are  not  uncommon,  but  they  pro- 
bably always  depend  on  direct  injury  to  the  brain  during  the  process 
of  birth  (see  p.  414).  At  all  periods  of  infancy  and  childhood  they 
may  be  due  to  the  occurrence  of  an  acute  cerebral  lesion,  but  these 
cases  do  not  come  within  the  class  considered  in  this  chapter. 

Stxptoks. — ^Infantile  convulsions  are  often  preceded  by  other 
signs  of  disturbance  of  the  nervous  system.  The  child  is  restless  and 
irritable ;  the  aspect  of  the  face  often  changes ;  there  may  be  a  little 
twitching  of  the  mouth  at  times,  or  some  abnormal  movement  of  the 
eyes.  In  rickets,  there  is  often  inversion  of  the  thumbs  and  great 
toes — *' carpo-pedal  contractions" — or  there  have  been  attacks  of 
"  laryngismus  stridulus/'  or  more  distinct  partial  oonvulsions.  The 
actual  attack  usually  comes  on  suddenly,  and  may  occur  during  either 
the  waking  or  the  sleeping  state.  Sometimes  a  severe  attack  resem- 
bles closely  an  epileptic  fit,  but  in  general  the  attacks  are  slighter 
than  typical  epileptic  convulsions.  There  is  a  sudden  fixation  of  the 
eyes,  which  are  often  rolled  up  or  down,  or  to  one  side,  or  may 
converge  or  diverge.  The  face  and  lips  become  pale.  The  limba  and 
tmnk  are  rigid  and  stiff,  the  head  turned  to  one  side  or  retracted. 
Bespiration  is  interfered  with,  and  the  face  becomes  dusky.  After  a 
minnte  or  so,  the  spasm  may  relax,  or  (less  frequently)  may  beoome 
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clunifl  ki  in  an  epileptic  fit.  Sometimei  the  spaBin  is  entirplj  olonio, 
but  it  IB  th^ti  stiglit,  and  involTea  cliieflr  the  face  and  ejee,  or  the 
hAnda  and  feet.  In  other  caaea,  a^uin,  a  slighter  tonic  spasm  maj 
oontiaue  for  a  con  Hide  ruble  time,  half  an  hour  or  more;  it  ia  then 
influfficimit  to  stop  breathing,  but  may  interfere  with  this  enough  to 
cauH  a  slight  cbanf^e  in  the  colour  of  the  face,  la  these  cases  the 
vpasm  may  not  change  the  position  of  the  limVis,  and  may  not  be 
noticed  until  the  alteration  in  the  colour  of  the  face  attracts  atten- 
tion, irhen  the  riuiidit^  is  discovered.  Such  persisteut  spasm,  how- 
erer,  nsuall;  varies  from  time  to  time,  ho  that  there  is  really  a  series 
of  conTuIsions,  with  imperfect  recovery  in  the  intervals.  Many  Bliyht 
attacks  are  accompanied  by  a  scream,  and  are  popularly  called 
"  scream  ill);  fits;"  there  may  be  nothing  more  than  a  scmam  and 
quick  breathing  or  grinding  of  the  teeth,  and  brief  rigidity  of  th9 
Umbs.  Such  convulsions  are  probably  always  iiibiteral ;  it  is  doubtful 
whether  the  fits  in  true  iufaniile  eclampsia  are  ever  confined  to  one  side. 

The  attacks  termi-d  "  laryngismns  stridulus"  consist  of  Inrvngeal 
■pasin,  analogous  to  the  oonvulsions,  and  uuder  the  same  conditions. 
Thi^  Mmsitt  of  Hudden  spasm,  stopping  the  brmth  and  causing  tbs 
child  to  seem  on  the  point  of  death  from  suEfocatiun.  Then  the  spasm 
relaies,  and,  with  a  loud  crowing  inspiration,  as  the  rocal  cords  reoeds, 
the  child  get4  its  bre^itli  again.  Such  attacks  often  occur  many  times 
daily,  spontaneously,  or  excited  by  some  sudden  alarm,  or  bj  some 
peripheral  impression. 

The  convuUiouB  of  rickets  may  be  few,  and  oease  after  a  few  daji, 
or  they  may  recur  during  several  weeks,  or  even  months.  Not  nn- 
eommonlv  ihi-y  begin  at  eight  or  nine  months,  and  go  on  through  the 
second  yt-ar  of  life,  and  then  cease.  They  may,  however,  continue  for 
a  Mill  longer  time,  and  the  condition  must  then  be  regarded  as 
•pilepaf.  Indeed,  whenever  attacks  continue  after  their  cause  baa 
ceased,  the  ooudition  is  inseparable  from  epilepsy.  Some  of  the 
cbildren  in  whom  the  fits  cerise  after  lasting  for  a  year  or  to,  beootue 
Mslvptie  in  later  childhood  or  at  puberty. 

PuoNOSTB. — The  chief  point  in  the  diagnosis  of  the  natnre  of 
infantile  ecl&mjtsia  is  to  distinguish  from  it  the  convulsions  that 
an  due  to  organic  brain  disease.  Those  produced  by  such  procesaM 
aa  tumour  or  meningitis  are  soon  accompanied  by  other  symptoms 
of  the  morbid  process.  It  is  im{-ort&nt,  however,  to  bear  in  mind 
tlte  (act  that  a  commencing  organic  process  may  incnase  the  irri- 
tability of  the  brain  before  it  causes  other  symptoms,  and  then  some 
periphM&l  impression  may  eiciti'  a  convulsion.  It  must  be  remembered 
th*t  a  fit,  even  in  a  young  child,  generally  means  some  increaaed 
oaatndescabbility,  and  the  older  thechild  the  greater  is  its  sigaifioance 
ia  tbu  nsprct.  If  there  is  not  evidence  of  a  cause  of  increased 
«xoitabilit7  (such  as  prostration  ur  ndcets),  the  possibility  that  then 
DHj  be  oomneuoiug  organic  diseaae  should  always  be  remembered. 
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A  s^-ifcial  difficulty  is  presented  by  the  cases  in  wluch  oonTuIsiona 
are  due  to  a  sudden  cortical  lesion  and  recur  (see  p.  750).  TLe 
distinction  of  these  fits  from  those  of  eclampsia  rests  especially  on  the 
fact  that  they  are  generally  unilateral,  and  often  commence  locally  in 
some  part  of  one  side.  When  they  are  accompanied  by  distinct 
evidence  of  hemiplegia,  corresponding  in  side  to  the  oouTulsions,  the 
diagnosis  is  easy.  Often,  however,  the  paralysis  is  slight  and 
unnoticed.  Whenever  fits  are  one-sided,  and  commence  with  a  sudden 
series  of  severe  convulsions,  accompanied  by  the  signs  of  a  cerebral 
illness,  it  is  exceedingly  probable  that  they  are  of  this  nature.  If 
recuTring  eclamptic  convulsions  are  ever  unilateral,  they  are  not 
constant  in  seat,  but  affect,  at  different  times,  one  side  and  the  other. 

In  all  cases  of  infantile  convulsions  a  careful  search  should  be  made 
for  any  peripheral  cause  of  irritation,  such  at  local  supporation, 
intestinal  worms,  and  the  like. 

Pboonosis. — There  is  more  danger  to  life  in  the  eclamptic  convul- 
sions of  infancy  than  in  the  epileptic  fits  of  later  life.  Frequent 
convulsions  may  readily  cause  fatal  exhaustion  in  a  young  and  feeble 
child.  The  actual  prognosis  must  he  founded  on  the  severity  and 
frequency  of  the  fits,  and  on  the  stfength  of  the  patient.  If  convul- 
sions continue  for  some  months,  the  prognostic  question  arises — Will 
the  disease  go  on  to  epilepsy?  The  danger  is  considerable,  and  it 
increases  the  longer  the  fits  continue.  But  even  after  they  have 
lasted  for  a  year,  there  is  a  fair  chance  of  arrest. 

Tbsatkbnt. — In  the  treatment  of  the  convulsions  of  children,  the 
first  important  measure  is  to  search  for  their  cause,  and,  if  possible, 
to  remove  it  by  treatment.  This  is  especially  important  in  the  case 
of  rickets,  in  which  the  mere  treatment  of  the  attacks  may  have  little 
influence  if  their  cause  is  allowed  to  continue  unchc'cked,  whereas  the 
treatment  of  the  underlying  diathetic  state,  by  cod-liver  oil  and  steel 
wine,  may  alone  speedily  stop  the  fits.  The  attacks  themselves,  whethei 
general  convulsions  or  the  local  laryngeal  spasm,  are  generally  amen- 
able to  bromide  of  potassium,  but  it  is  necessary  to  give  this  in  ade- 
quate doses,  three  grains  to  a  child  under  six  months ;  five  grains  to 
one  between  six  and  sixteen  months,  and  still  larger  doses  to  older 
children.  Two  or  three  doses  may  be  given  in  the  day.  Severe 
attacks  may  need  the  inhalation  of  chloroform,  which  is  almost  always 
effective,  but  may  have  to  be  repeated  two  or  three  times  before  tlie 
bromide  that  is  given  can  assert  its  influence. 

It  was  formerly  the  custom  to  treat  infantile  eclampsia  by  warm 
baths  and  by  applications  designed  to  draw  the  blood  to  the  skin,  on 
the  theory  that  the  convulsions  were  the  result  of  cerebral  congestion. 
Orey  powder  was  given,  in  frequent  doses,  to  combat  the  supposed 
local  condition.  Indeed,  the  fact  of  a  patient  having  suffered  from 
infantile  convulsions  may  still  often  be  correctly  surmised  from  the 
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indications  presented  by  the  permanent  teeth  of  the  inflnenoe  of  the 
mercurj  in  early  life.  The  theory  was  certainly  erroneous,  and  it  is 
doubtful  whether  the  treatment  did  any  good.  I  remember,  when  a 
pupil  in  the  country,  spending  the  greater  part  of  a  day  watching  in 
Tain  for  the  expected  effect  of  repeated  warm  baths  on  the  almost 
continuous  tonic  convulsion  from  which  a  rickety  child  was  suffering. 
Certainly,  unless  a  warm  bath  has  an  immediate  effect,  it  is  useless  to 
repeat  it. 

The  dentition  theory  of  the  origin  of  the  conyulsions  led  to  the 
almost  universal  adoption  of  the  practice  of  lancing  the  g^m  over  a 
coming  tooth  to  lessen  the  irritation.  As  the  sole  or  even  the  chief 
element  in  the  treatment,  the  measure  is  a  mistake,  since  it  deals  with 
the  least  important,  and  often  quite  unimportant,  element  in  the 
causation  of  the  convulsions.  It  is,  however,  probable  that  the 
measure  does  sometimes  facilitate  the  eruption  of  the  tooth,  and  may 
thus  lessen  any  irritation  that  exists. 

PunBPEBAL  Convulsions:  Ptjbbpebjll  Eclampsia. 

Etioloot. — Towards  the  end  of  pregnancy,  during  labour,  and  after 
labour,  women  sometimes  suffer  from  severe  convulsions,  and  of  those 
thus  attacked,  many  die — from  20  to  30  per  cent.  Women  who  are 
pregnant  for  the  first  time,  and  those  who  are  comparatively  young, 
are  the  most  prone  to  suffer,  and  in  them  the  malady  is  most  fatal. 
A  few  of  the  patients  have  been  epileptic,  and  the  fits  are  simply 
those  to  which  they  have  long  been  liable.  In  most  cases  of  epile|>sy, 
however,  the  attacks  do  not  occur  during  the  puerperal  perio<l.  In 
some  other  cases,  very  rare,  there  has  been  evidence  of  no  other 
Cftusal  condition  than  an  over- excitable  state  of  the  nervous  system, 
and  the  convulsions  were  distinctly  excited  by  the  pains  of  labour,  or 
by  the  irritation  of  digital  examinations.  In  the  vast  majority  of 
cftses,  however,  puerperal  convulsicms  are  associated  with  the  presence 
of  a  large  quantity  of  albumen  in  the  urine,  in  which  casts  also  are 
found,  and  urea  is  deficient  in  quantity.  In  fatal  cases,  the  kidneys 
prtfsent  indications  of  prolonged  congestion,  and  often  a  condition  that 
has  been  generally  regarded  as  one  of  nephritis.  These  signs  of 
kidney  disease  may  be  accompanieil  by  distinct  cddema  of  the  sub- 
cutaneous tissue.  The  association  of  puer|>eral  convulsions  with  such 
evidence  of  altered  function  of  the  kidneys  is  too  frequent  to  be 
without  very  strong  siguificunce,  and  the  Imluiice  of  evidence  is  strongly 
in  favour  of  the  common  inference  that  has  l>een  drawn  from  the  asso- 
eiatiun — that  puer|)eral  convulsions  are  really  urseniic  convulsions, 
or  at  least  due  to  the  retention  in  the  blood  of  material  that  siiould 
be  oliminaied  by  the  kidneys.  They  differ  from  such  convulsions 
vnder  other  circumstances  in  the  common  absence  of  pronounced 
unsmic  coma,  but  they  differ  tdso  in  anotiier  fact,  whirh  ex[)lains  to 
•onie  extent  the  absence  of  coma — tae  presence  of  a  powerlul  cause  of 
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leflex  irritation,  whicb,  as  we  liare  just  seen,  may  excite  oonvulsiont 
apart  from  any  toxaemic  influenoe,  and  when  do  other  predisposition 
exists  than  an  undae  central  excitability  of  the  nervous  system.  We 
must  remember,  also,  that  the  condition  of  pregnancy  itself  inYolyea 
an  abnormal  state  of  the  nenre- centres,  as  is  clearly  shown  by  the 
ocourronoe  of  many  functional  disorders,  such  as  chorea  and  tetany. 
Thus  the  influence  of  the  blood-state  is  exerted  on  predisposed  oentree, 
and  is  aided  by  peripheral  irritation,  which  is,  under  the  circumstanoes, 
peculiarly  powerful.  Moreover,  even  when  other  signs  of  urssmia 
are  absent,  albuminuric  retinitis  often  testifies  to  the  intensity  of  the 
influence  on  the  system  exerted  by  the  renal  disease*  and  is  a  proof  of 
the  essential  correspondence  of  the  state  with  that  of  Bright*s  diseaae, 
which  has  been  overlooked  by  many  writers. 

The  evidence  is  so  conclusive  that  it  seems  hardly  worth  while  to 
mention  the  objections  that  have  been  raised  to  the  theory,  or  the 
hypotheses  that  have  been  put  forward  to  take  its  place.    In  additi<»i 
to  the  absence  of  other  signs  of  uramia,  which  has  been  already  dis- 
cussed, it  has  been  alleged  that  albumen  is  to  be  found  in  so  large  a 
proportion  of  pregnant  and  puerperal  women  that  its  coincidence  with 
couTulsions  has  no  significance.    But  it  is  a  question  not  of  the  mere 
presence  of  albumen,  but  of  its  amount,  and  the  amount  that  is 
common  apart  from  convulsions  is  trifling  and  without  significance.* 
On  the  other  hand,  clinical  experience  shows  that  whenever  a  woman, 
at  or  near  labour,  presents  much  albumen  in  the  nrine,  with  other 
signs  of  nephritis,  she  is  in  imminent  danger  of  convulsions.    The 
chief  other  theory  that  has  been  put  forward  is,  that  there  is  annmia 
of  the  brain,  the  result  of  a  watery  state  of  the  blood  and  of  vaso- 
motor spasm,  which  is  itself  due  to  the  influence  of  irritation  of  the 
uterine  nerves  or  of  the  nerves  of  the  sacral  plexus.    To  render  this 
theory  tenable  it  has  yet  to  be  proved,  first,  tbat  there  is  more  vaso- 
motor spasm  than  frequently  exists  in  various  conditions   without 
convulsions  ;  and  secondly,  that  vaso-motor  spasm  ever  yet  gave  rise 
to  a  fit.    The  only  hypothesis  that  deserves  future  attention  is  that 
the  renal  condition,  and  perhaps  the  convulsions  also,  are  due  to 
microbial  infection  of  the  blood.    This  has  been  supposed  to  be  due  to 
infarction  of  the  placenta,  in  which  white  nodules  have  been  found,  eon- 
taining  bacilli  that  are  said  to  cause  convulsions  in  pregnant  animals. 
But  more  facta  are  needed  to  put  the  theoiy  on  a  current  footing. 

Stxptoms. — Puerperal  convulsions  occur  during,  before,  or  after 
labour.  They  may  not  only  be  distinctly  excited  by  the  local  irritation, 
but  are  sometimes  set  up  by  otber  causes,  as  a  blow  on  the  head  (Eng- 
strom),  while  the  deprebsion  of  anxiety  and  fear  seems  sometimes  to 
aid  in  their  production.     In  addition  to  the  oedema  already  mentioned, 

•  This  point  hu  been  ably  and  condntively  disciuMd  by  Oslsbia,  'Briiiafa  Msd* 
Joarn.,'  Aug.  80th,  1880. 
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tbeir  onset  is  often  heralded  bj  leTere  beadache»  precordial  pain,  or 
sudden  amaurosis,  the  latter  certainly  uiid  the  others  probably  ur»mic 
in  origin.  The  onset  is  usually  sudden,  and  the  convulsions  generally 
resemble  closely  those  of  epilepsy.  There  is  absolute  unconsciousness, 
the  tongue  is  frequently  bitten,  and  the  bladder  and  rectum  may  be 
emptied  during  the  fit.  One  difference  from  ordinary  epileptic  fits  is, 
that  very  frequently  the  affection  of  the  two  sides  is  not  simultaneous, 
but  successive.  The  eyes  are  often  conspicuously  involved.  In  one 
case  in  which  the  character  of  the  fits  was  very  carefully  noted*  each 
began  with  nystagmus,  lateral  and  to  the  left.  Then  first  the  eyes 
and  afterwards  the  head  were  strongly  turned  to  the  left,  and  clonic 
spasm  came  on  in  b(»th  eyelids,  with  tonic  contraction  of  the  left  side 
of  the  face,  and  the  left  arm  and  leg.  First  the  wrist  was  extended, 
then  strongly  flexed  and  pronated.  Subsequently  the  eyes  and  head 
turned  to  the  right,  and  the  right  arm  and  leg  were  rigid  like  the  left, 
so  that  tonic  spasm  became  universal,  and  the  tongue  was  thrust  out 
of  the  mouth ;  then  general  clonic  spasm  set  in,  with  horizontal  nys- 
tagmic movement  of  the  eyes.  The  spasm  ceased  on  the  left  side 
sooner  than  on  the  right.  During  the  coma  that  followed,  the  eyes 
were  rolled  upwards.  All  the  fits  were  the  same,  save  that  in  the 
earlier  attacks  there  was  opisthotonos,  and  the  later  fits,  as  the  |>atient 
became  exhaubted,  were  limited  to  the  face,  involving  ed|)ecially  the 
frontales.  The  i^atient  was  a  young  married  woman  aged  eighteen, 
who  had  an  intense  dread  of  parturition.  The  first  fit  commenced  soon 
after  labour  set  in,  and  each  pain  excited  a  convulsion.  She  was 
delivered  with  the  forceps,  but  the  fits  continued,  with  an  interval 
after  labour  of  four  hours,  and  hhe  died  forty-eight  hours  from  the 
onset.  The  temperature  rose  to  108^  and  continued  at  that  point. 
The  urine,  when  heated,  became  solid  from  albumen,  and  the  kidneys 
after  death  presented  the  characteristic  signs,  naked-eye  and  micro- 
■eopic,  of  acute  inflammation.  In  some  cases,  in  which  the  convol- 
tions  are  very  severe,  the  tem|>erature  rises  to  108^  or  109^  as  it 
nay  do  in  the  8taiu$  epilepticu$.  The  average  mortality  in  puerperal 
convulsions  is  about  80  per  centf 

TsBATMENT. — The  treatment  is  in  part  obstetrical,  the  most  impor- 
tant element  being  the  termination  of  pregnancy ;  and  the  problem  of 
waiting  for  the  child  to  be  ca|»able  of  livings  and  at  the  same  time 
avoiding  undue  risk  to  the  life  of  the  mother,  is  one  of  the  most 
delicate  and  difficult  tasks  in  obstetric  practice.  For  the  convulsions 
themselves,  venesection  was  formerly  employed,  and  when  much 
blood  had  flowed,  the  fits  usually  ceased ;  but  the  consequent  exhaus- 
tion of  the  {Mitieut,  and  the  discovery  of  the  coincident  kidney  disease, 

*  By  Dr.  Hyde  Marriott,  formerly  of  UnivurAity  College  Hoepital,  to  whom  I  mm 
in  lebietl  fur  the  report  of  the  cam. 

t  Of  6i  cuee  in  the  K6iiigeberg  Hotpital  Recortls,  the  percentaf^e  mortality  o# 
Boiber*  «ra»  2t^,  and  of  children  88  per  cent.  (Uettk«nt,  *  DIm.  KOiiigtb.,'  188i). 
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liave  led  to  the  abandonment  of  this  practice,  especiallj  in  Tiew  of  the 
fact  that  inhalations  of  chloroform  are  aauallj  successful  in  arresting 
each  convulsion.  As  long  as  the  inhalation  is  kept  up,  the  conrol- 
sions  may  cease,  but  when  it  is  discontinued  thej  too  often  return. 
The  treatment  of  the  blood-state  is  necessarilj  limited  under  the  cir- 
cumstances of  parturition,  and  yet  it  is  unquestionably  most  impor. 
tant.  Yapour-baths  haye  been  employed,  and  so  have  pilocarpine 
and  nitrite  of  amyl,  sometimes  with  suooess.  Theoretically,  vene* 
section  and  transfusion  might  be  expected  to  afford  more  chance  of 
recoTery  to  a  desperate  case  than  any  other  measure.  For  further 
details  of  treatment  the  reader  is  referred  to  works  on  obstetric 
medicine.* 

XJbjbmig  Conyttlsions. 

The  nature  and  precise  cause  of  the  convulsions  of  ursBmia  are 
topics  beyond  the  province  of  this  work,  but  it  may  be  convenieDt 
briefly  to  describe  their  characters.  They  occur  only  when  the  kidnej 
disease  has  prof  oundly  affected  the  system  and  has  altered  the  state  of 
the  blood ;  in  chronic  kidney  disease  there  are  usually  other  indica- 
tions of  this  effect  in  hypertrophy  of  the  heart  and  albuminune 
retinitis. 

UrsBmic  convulsions  usually  set  in  suddenly,  and  there  may  be  do 
preceding  symptoms  to  indicate  what  is  coming.  In  some  cases,  how* 
ever,  they  are  preceded  by  other  symptoms  of  ureemia,  as  coma  or  amaa- 
rosis.  The  tit.s  are  seldom  isolated ;  usually  several  occur  in  a  abort 
time,  sometimes  in  the  course  of  an  hour,  sometimes  at  intervals  of 
several  hours. 

The  convulsion  usually  resembles  very  closely  an  epileptic  fit,  eon* 
sisting  of  tonic  and  clonic  spasm.  The  preponderance  of  the  spasm 
on  one  side  is  generally  well  marked,  and  causes  a  strong  deviation  of 
the  head  and  eyes  to  one  side.  Occasionally  the  convulsion  is  uni- 
lateral, but  the  affection  of  one  side  is  not  constant, — the  sideinvolfed 
yaries  in  different  fits.  Another  occasional  characteristic  is  a  special 
affection  of  the  muscles  of  the  face,  which  may  be  bilateral,  as 
was  conspicuous  in  the  case  of  puerperal  cimvulsions  described  abuva 
Nystagmus,  as  in  that  case,  is  sometimes  observed,  the  quick  moie* 
meut  being  to  the  side  towards  which  the  head  deviates.  The  oohtiiI* 
sions  often  begin  locally,  now  in  one  part,  now  in  another,  bot 
quickly  spread.  The  pupils  are  usually  dilated  during  the  fit,  and 
do  not  act  to  light,  but  I  have  known  them  to  be  contracted,  and 
to  dilate  afterwards.  In  severe  convulsions  the  interference  witk 
respiration  is  very  marked,  and  the  tongue  may  be  bitten.  Immedi- 
ately after  the  fit,  the  knee-jerk  may  not  be  obtained.    The  patienft 

*  Many  papers  relating  to  this  affection,  by  Qalabin,  Banner,  and  othen,  vfll  ti 
imnd  in  the  'Brit.  Med.  Jonrn.,'  1891,  vol.iL 
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J  sleep  for  a  time  after  the  attack,  as  after  an  epileptic  fit»  or  maj 
paM  into  a  state  of  comay  or  may  be  merelj  drowsj. 
The  treatment  of  ansmic  conTulsions  is  that  of  the  bIood«state. 


VEETIGK). 

The  term  **  vertigo  **  means,  by  derivation*  a  **  taming/*  and  is  used 
as  a  designation  for  any  movement  or  sense  of  movement,  either  in 
the  individual  himself  or  in  external  objects,  that  involves  a  defect* 
real  or  seeming,  in  the  equilibrium  of  the  bod j.  The  word  *'  giddi- 
ness'* is  used  as  a  popular  synonym  for  vertigo.  An  exact  and 
oomplete  appreciation  of  tbe  relation  of  the  body  to  its  physical 
sarroundin^  is  involved  in  the  mental  state  that  we  call  ''conscious- 
ness." If  that  appreciation  is  incorrect  in  any  degree — and  it  is 
rendered  incorrect  by  a  fake  sense  of  movement — to  that  degree  the 
sense  of  perfect  consciousness  is  interfered  with.  Hence  vertigo 
alwavs  involves  a  slight  interference  with  consciousness.  Tbis  fact 
influences  the  popular  use  of  the  term  "  giddiness,'*  which  is  some- 
times used  to  designate  a  mental  state  of  imperfect  consciousness 
when  there  is  no  sense  of  movement,  and  in  which  there  is  nothing 
that  would  be  termed  "  vertigo  "  in  the  strict  medical  use  of  the  word. 
Hie  word  ''  dixziness  "  is  more  often  used  in  the  sense  of  imperfect 
aonsciousness,  but  it  is  also  sometimes  used  as  a  loose  synonym  foi 
"giddiness."* 

Vertigo  is  a  common  symptom  of  organic  brain  disease,  but  in  such 
it  is  associated  with  other  distinct  symptoms  of  its  cause,  and 
been  already  considered  (p.  97).  In  all  cases,  indeed,  it  is  merely 
a  symptom  of  some  definite  morbid  state,  but  in  many  conditions  it  is 
a  symptom  that  is  far  more  obtrusive  than  its  cause.  Hence  it  has 
become  customary  to  describe  vertigo  as  if  it  were  a  definite  disease^ 
and  the  method  has  considerable  practical  convenience,  although  it  is 
Boi  logically  correct. 

Before  describing  the  special  forms  presented  by  vertigo,  it  is 
desirable  to  consider  what  is  known  of  the  symptom  and  its  ori^n. 
The  subject  involves  a  very  obscure  branch  of  the  pathological 
physioI<»gy  of  the  nervous  system.  Vertigo  is  essentially  a  sense  of 
iBToluntary  movement,  but  it  may  be  perceived  only  as  an  ap|>arent 
aovement  of  external  objects, — '* subjective,"  and  "objective"  vertip^o. 
It  involves  a  sense  of  defective  equilibrium,  and  it  is  necessary  to 
•cmsider,  first,  what  we  know  of  the  way  in  which  equilibrium  is 

intained  under  normal  circumstances. 


a  Tlie  erifinal  SMAiiing  of  **  giddy  "  wts  mlrthfal  (a  mdm  ttiU  ezUint)»  abiI  that 
f  "dissy  "  WM  foolish  or  daU. 
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The  maiutenance  of  eqailibiium  is  effected,  except  wben  tbebodjii 
at  re8t»  by  the  activity  of  tbe  muscles,  influenced  by  the  brain.  Wbea 
the  body  is  at  xest,  tbe  eqailibriam  is  permitted  by  the  absence  of 
muscular  contraction.  The  action  of  the  brain  is  in  some  wav  deter^ 
miued  by  certain  centripetal  impressions,  which  give  information  to 
tbe  cerebral  centres  as  to  the  relation  of  the  body  to  external  objects, 
as  to  the  manner  in  which  the  body  is  supported,  and  as  to  its  posi- 
tion. (1)  Sensory  impressions  come  from  the  skin,  Ac.,  of  the  parts 
on  which  the  body  is  resting.  (2)  Centripetal  impressions  reach  the 
brain  (probably  in  part  through  the  cerebellum)  from  these  muscles, 
the  contraction  of  which  determines  the  posture  ot  the  body  and  its 
support ;  the  most  important  of  these  are  from  the  muscles  of  the 
legs  and  lower  part  of  the  trunk.  (8)  luformatiou  as  to  the  position 
of  the  eyes  and  head  shows  the  relation  of  seen  objects  to  the  body; 
this  information  is  chiefly  deriyed  from  the  sense  of  tbe  active  inner- 
vation of  the  muscles  (see  p.  173),  probably  aided  by  centripetal 
impressions  from  them.  (4)  Impressions  from  the  semicircular  canals 
of  the  internal  ear,  which  are  apparently  due  to  the  pressure  of  the 
endolymph,  under  the  influence  of  gravitation  and  of  movement 
(Flourens,  Gkltz,  Cyon,*  Ac.).  We  shall  hare  to  consider  these  in 
greater  detail  presently. 

Of  these  various  impressions,  which  are  doubtless  always  acting  on 
the  intra-cranial  centres,  only  those  of  the  first  class  are  felt  as  sensa- 
tions ;  the  others  seem  to  give  rise,  in  some  way,  to  perceptions — of 
posture,  Ac, — which  are  not  true  sensations.  They  apparently  act 
on  some  centre  through  which  equilibrium  is  maintained,  and  which 
in  some  way  regulates  the  outgoing  cuiTcnts  of  nerve-force,  probably 
the  middle  lobe  of  the  cerebellum.  We  can  trace  a  connection 
between  it  and  many  of  the  afferent  paths  concerned.  It  may  merely 
co-ordinate  these  impressions,  and  influence,  according  to  them,  the 
cerebral  centres  whence  the  outgoing  currents  proceed,  and  the  states 
of  these  motor  cerebral  centres,  thus  induced,  may  influence  con- 
sciousness as  the  *'  perceptions  "  alluded  to.f  This  idea  harmonises 
the  Tarious  facts  better  than  the  assumption  that  the  outgoing 
impulses  proceed  directly  downwards  from  the  cerebellar  centre,  of 
which  there  is  no  evidence,  direct  or  indirect. 

If  any  one  of  tbe  centripetal  impressions  that  regulate  eqnilibrial 
co-ordination  is  imperfect,  we  are  chiefly  conscious  of  the  effect  on  the 
action  of  the  centre,  not  of  the  imperfection  itself.    It  is  thus  that 

*  The  Tftrions  eiperimeiits  on  the  iubject  are  daserlbed  In  most  texi-books  of 
physiology.  Tb^  details,  however  Interesting,  have  not  eneh  s  direct  beeriag  oa 
the  medical  aspect  of  vertigo  to  make  it  wortU  while  to  describe  them  here. 

t  What  may  be  termed  the  perceptive  character  of  the  influence  on  conecioasneie 
-^its  origin  in  processes  not  felt  directly— if  illustrated  by  the  fact  that  there  is 
■ometimee  a  feeling  that  objecte  are  moving,  combined  with  a  conscfeosuess  that 
they  are  not.  Some  patients  describe  a  feeling  of  impending  giddhMss  as  being  ss 
distressing  as  actual  giddiness. 
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^  Tertigo  *'  seems  to  arise,  at  least  in  many  oooditioDS.  That  Tertigo 
is  oommonlj  a  disturbance  of  tbe  action  of  some  centre,  and  is  not  a 
mere  conMciousuess  of  the  defective  centripetal  impression,  is  sbown 
bj  tbe  fact  that,  when  well  marked,  it  is  clearly  a  sensation  of  a  motor 
process.*  There  may  be  merely  a  sense  of  movement,  but  if  the 
sensation  is  intense,  there  is  actual  movement,  and  this  is  in  the  same 
direction  as  the  sensation  of  movement. f  From  this  it  appears  that 
the  sensation  felt  is  the  result  of  tbe  process  which,  in  greater  degree, 
causes  tbe  movement,  t.  «.  it  is  due  to  a  motor  process.  Even  when 
the  apparent  movement  is  in  external  objects,  the  same  correspondence 
is  often  observed  ;  if  the  patient  moves,  or  seems  to  move,  it  is  often 
in  the  same  direction  as  that  in  which  objects  appear  to  move.  This 
is  intelligible  only  on  the  assumption  that  tbe  sensation  is  due  to  a 
motor  process.  If  a  person  actually  moves,  and  an  object  remains 
opposite  his  face  (in  the  centre  of  his  field  of  vision),  he  rightly  infers 
that  it  has  moved.  The  subjective  process  in  vertigo  leads  to  the 
same  inference.  Sometimes,  bowever,  objects  a^ipear  to  move  in  the 
opposite  direction  to  that  of  the  sense  of  subjective  movement;  to 
this  we  shall  [»resently  return. 

These  statements  apply  to  what  may  be  termed  typical  vertigo  from 
derangement  of  guiding  impulses.  But  vertigo  may  be  due  to  other 
causes.  We  have  seen  that  it  is  common  in  epilepsy  as  tbe  warning 
of  severe,  and  tbe  sensation  in  slight,  attacks.  We  can  understand 
its  occurrence  in  tbese  cases  on  tbe  theory  just  described.  In  epilepsy 
there  is  a  spontaneous  motor  discharge,  which  may  be  one- sided,  or 
merely  greater  on  one  side  than  on  the  other ;  in  either  case  there  will 
be  a  tendency  to  lateral  movement,  which  is  actually  seen  in  the 
deviation  of  tbe  head  and  eyes,  and  may  give  rise  to  positive  rotation. 
This  motor  process  may  be  felt  as  vertigo  before  it  causes  movement, 
or  when  it  is  too  slight  to  cause  movement.  Hence,  too,  we  oaa 
ondervtaud  that  many  organic  lesions  of  the  brain  should  oause 
vertigo  at  the  time  of  their  oocuri-enoe,  just  as  they  may  also  caose 
eonvulsion. 

But  the  sensation  ii  not  always  thus  definite,  and  does  not  always 
eorrespond  to  tbe  motor  process.  It  may  be  merely  a  vague  sense  of 
unsteadiness  or  unoertaiuty.    It  is  possible  that  in  some  cases  it  may 

*  llu«  fact  has  been  repeatedly  iuaUted  on«  as  of  pHramoant  importanoe,  bj  Dr. 
Ilagbliii((a  Jackson.  U  was  alto  pointed  ont,  long  ago,  bj  Dr.  Kus»ell  Rt-ynoldsi 
*Tha  feeliug  of  eqaLlil»inm  results  from  tbe  hariuuiiy  of  our  diderest  suussAlions 
aiBOOg  ttoemselves,  and  with  the  motor  impal»e  which  is  their  oomhlned  effects 
When  any  one  groap  of  the  ■eiit<>rial  impressions  is  distorted  or  removed,  the  baUnoe 
is  disturbed,  and  as  these  impro«»iuus  are  themselves  the  stimuli  of  muscular  action, 
aSlcmpts  are  nude  for  iu  restoratiou,  ....  prodnciog  vertiginous  or  allied  move- 
asBta." — Kuasell  Reynolds, '  Vertigo,'  London,  Churchill,  1854,— a  paper  in  which 
•ia  collected  all  tliu  older  facts  and  opinions  on  the  subject. 

t  it  may  be  partisl,  aa  in  a  patient  iu  whom  a  tendeucy,  iu  walking,  to  deviate  to 
the  left  was  aocoiupanied  by  an  irresistible  impulse  to  put  the  right  leg  serosa  the 
left,  which  often  caused  a  fall. 
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be  a  more  direct  effect  of  the  deranged  and  discordant  centripetaK" 
processes,  or  the  vagueness  of  the  sensation  may  be  due  to  the  trifli 
character  of  the  motor  disturbance,  or  elements  in  its  productioi 
which  we  cannot  yet  clearly  discern. 

.    The  mechanism  of  vertigo  is  thus  so  complex,  and  our  knowledge 
it  is  so  fragmentary,  that  we  may  easily  go  very  far  wrong  if 
endeavour  to  formulate  the  precise  mode  in  which  any  given  sensatic:^ 
is  produced,  or  the  actual  disturbance  that  exists  in  any  given  ca^^ 
But  at  the  same  time  we  may  note  the  apparent  suggestiveness    o/ 
some  of  the  phenomena,  in  considering  their  features.     The  exac^ 
character  of  the  sensation  experienced  is  often  very  difficult  to  ascer- 
tain; and  this  is  not  surprising,  for  the  movement  is  one  of  inteoM 
mental  confusion,  in  which  accurate  observation  is  most  difficult. 

The  apparent  movement  of  the  individual  himself,  the  subjectire 
vertigo,  as  we  have  seen,  varies  much  in  different  cases.  When  it  ii 
definite  in  character,  its  direction  is  often  emphasised  by  the  fact  that 
the  patient  falls  or  tends  to  fall  in  the  same  direction.  There  majba 
a  tendency  to  incline  to  the  right  or  left,  or  to  turn  towards  right  or 
left,  but  more  often  this  is  combined  with  a  movement  forwards  or 
backwards.  Sometimes  there  is  a  sense  of  going  downwards—of 
sinking.  One  patient  described  it  as  if  there  were  a  powerful  magnet 
in  the  earth,  drawing  him  towards  its  centre ;  another,  as  if  there 
were  a  hii<re  weight  on  his  head,  pressing  him  downwards.  A  eense 
of  falling  from  a  height  is  also  common,  and  is  probably  funiiliarto 
most  persons  as  a  sleep- sensation,  the  cause  of  which  will  be  con- 
sidered presently.  It  is  noteworthy  that  the  sense  of  going  dowD* 
wards  towards  the  earth  may  have  the  same  character,  whether  the 
patient  is  standing  or  lying.  This  sensation  is  occasionally  felt  when 
there  is  disease  of  the  semicircular  canals,  and  it  appears,  therefore, 
as  if  the  precise  direction  of  the  false  sensation  were  determined  b] 
the  true  sensations  engendered  by  the  posture  of  the  body.  The 
patient  who  feels  as  if  he  were  sinking  into  the  earth  when  he  ii 
standing,  feels  as  if  he  were  sinking  through  the  bed  when  he  is  Iving. 
The  opposite  sensation,  that  of  rising,  is  uncommon,  but  one  form 
has  been  described  to  me  as  a  sense  of  "  walking  on  the  air^**  oraii^ 
when  sitting,  the  body  scarcely  touched  the  chair. 

The  apparent  movement  of  objects,  objective  vertigo,  may  be  id 
impression  that  they  are  passing  before  the  patient  in  a  given  manner, 
lateral,  upwards,  or  downwards,  as  we  have  seen,  which  usual!; 
corresponds  to  that  in  which  the  patient  seems  to  move.  Itisusuallj 
combined  with  subjective  vertigo,  and  intensifies  the  distress,  so  thit 
the  eyes  have  to  be  kept  closed  in  severe  cases.*  In  some  iastanceit 
however,  the  direction  in  which  objects  seem  to  move  is  opposite  to 
that  of  the  subjective  movement.     The  explanation  of  this  is  difficsiti 

*  Even  opening  the  eyes  in  the  dark,  when  no  object  can  be  seen,  mav  iutcodf^ 
the  vertif^o,  an  illustration  of  the  closeness  and  extent  of  the  assodatioo  ol  tht  v' 
of  the  eyed  and  the  maintenance  of  equilibrium. 
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ind  ma/  not  be  always  the  same.  In  some  cases  the  disturbance 
nay  not  involve  the  visual  centres  in  such  a  way  as  to  give  rise  to  the 
>rror  of  inference,  which  causes  the  apparent  movement  of  objects  in 
:he  same  direction  as  the  subjective  movement.  If  a  person  in  health 
xuruM  round,  objects  seem  to  move  in  the  opposite  direction,  because 
^eir  images  move  across  the  retina ;  in  some  cases  of  vertigo  there 
may  be  a  false  impression  of  such  a  reverse  movement,  although  there 
is  no  movement  of  the  images  on  the  retina.*  In  the  same  way,  to  a 
patient  who  fell  forward,  it  seemed  that  the  ground  rose  up  to  meet 
hiui,  while  to  one  who,  in  bed,  felt  as  if  rolling  over  to  the  left,  the 
left  tide  of  the  bed  on  which  he  was  lying  seemed  to  be  rising  up. 
This  condition,  in  which  objects  seem  to  move,  as  they  would  se^m  if 
the  person  moved  but  the  objects  did  not,  is  perhaps  a  less  complete 
form  of  vertigo  than  that  in  which  objects  seem  to  move  vdth  the 
individual. 

In  other  cases  again,  objects  before  the  eyes  seem  to  move  in  a 
manner  that  has  no  exact  parallel  in  the  subjective  vertigo.  Every 
object  may  seem  to  be  rotating  on  its  own  axis,  or  all  the  objects  may 
seem  to  rotate  around  a  fixed  point ;  rarely  objects  rotate  towards 
the  patient.  In  these  cases  the  subjective  movement  may  be  a  simple 
one  to  right  or  left,  or  there  may  be  no  subjective  vertigo;  the 
apparent  rotation  of  external  objects  may  be  the  only  sensation  of 
which  the  patient  is  conscious.  The  disturbance,  in  such  cases,  is 
pr«>bably  complex,  and  we  cannot  yet  discern  its  possible  mechanism. 

There  seems  to  be  a  special  relation  between  the  labyrinthine 
impressions  and  the  movements  of  the  eye,  and  in  labyrinthine  vertigo 
there  may  be  an  actual  involuntary  movement  of  the  eyes.  This  is 
probably  the  slightest  degree  of  the  actual  movement  which,  as  we 
have  set'U,  occurs  in  many  cases,  and  involves  the  whole  body ;  when- 
ever there  is  actual  rotation,  the  eyes  and  head  lead  the  way. 

There  is  a  close  association  of  vertigo  with  vomiting,  and  often  also 
with  disturbance  of  the  vaso-motor  system ;  in  vomiting  from  any 
cauae  there  is  often  a  "cold  i>erspiration."  Intense  giddiness  almost 
always  causes  vomiting.  It  is  probable  that  the  gastric  fibres  of  the 
▼a^us  have  a  connection  with  the  middle  lobe  of  the  cerebellum, 
disease  of  which  so  frequently  causes  vomiting.  It  is  more  prohable 
that  the  symptom  is  thus  produced  than  that  it  is  due  to  a  direct 
counet-tion  between  the  auditory  and  vagal  nuclei.  It  has  also  an 
ob%'er>e  side  in  the  influence  of  gastric  derangement  in  exciting  vertigo, 
which  we  shall  consider  presently .f 

*  OKjectt  are  not  th^n  involved  in  the  fnlte  inference,  m  in  the  rertigo  described  ■• 
tjpicttl.  but  there  it,  ■•  it  were,  a  subsidiary  falnti  inference  of  tbiMr  movi'mciit  in  the 
0|»|KHit«  direction.  Another  powiblc  explanation  is  that  the  ap{>arent  movement  of 
oiijrcu  i«  the  resnlt  of  ctimpensat^iry  processes  to  maintain  the  disturbed  equilibrinm. 

f  It  probaMy  underlies  the  pathology  of  sea-sickneas,  in  which  the  ▼omiting  may 
be  Miu|>ly  a  redfs  effaot  of  the  unaccustomed  oscillations  of  the  endolympb  in  the 
circalar  eanale. 
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OcuLAB  Vertigo. 

Ocular  Tertigo  is  a  rare  form ;  it  is  duo  to  weakness  of  an  ocalar 
muscle,  and  depends  on  the  erroneous  projection  of  the  yisnal  field 
(see  p.  172).  There  is  an  error  in  the  unconscious  inference  of  the 
relation  of  the  body  to  seen  objects,  and  this  element  in  the  impre^ 
sions  that  influence  the  equilibrial  centre  is  at  variance  with  others, 
and  either  the  discord  or  the  disturbance  of  the  cerebral  motor  centres 
induces  giddiness.  The  sensation  is  seldom  intense,  and  is  not 
independently  paroxysmal ;  it  occurs  only  when  the  affected  muscle 
is  put  in  action.  In  most  cases  it  is  slight  and  transient,  as  the 
cerebral  centres  learn  to  neglect  the  error.  Barely  it  continues  for  % 
long  time.  It  is  chiefly  important  in  respect  to  diagnosis.  The 
treatment  of  the  ocular  palsy  soon  removes  the  verligo,  but  if  its 
cause  is  not  discovered,  the  patient  may  be  put  through  long  coutm 
of  useless  treatment. 


AuBAL  Yebtioo  ;  Labtbinthihb  Yebtigo  ;  MsKites^s  Dibiibb. 

The  vertigo  that  depends  on  disease  of  the  semicircular  canals  is 
sometimes  termed  "  aural  "  or  "  auditory  vertigo,*'  sometimes  "  labj* 
rinthine  vertigo,"  sometimes  *'  Meniere's  disease."  It  always  depends 
on  derangement  of  the  auditory  nerve,  commonly  on  disease  of  the 
nerve-endings  in  the  labyrinth  (or  of  their  disturbance  by  disease  of 
the  middle  ear),  rarely  on  disease  of  the  fibres  of  the  nenre  in  its 
trunk  or  origin.  Attention  was  first  drawn  to  this  cause  of  vertigo 
by  a  description  given  by  Meniere*  of  some  cases  in  which  very  violent 
disturbance  was  produced  by  a  sudden  lesion  of  the  labyrinth.  Such 
cases  came  to  be  termed  *'  Meniere's  disease  " — the  great  freqoencj 
with  which  slight  disease  causes  slighter  symptoms  was  not  at  fint 
recognised.  This  name  has  been  since  applied,  by  some,  to  all  forms, 
slight  and  severe ;  by  others  it  has  been  more  wisely  restricted  to  the 
severer  cases. 

This  labyrinthine  form  is  by  i^r  the  commonest  of  all  Tariete  of 
vertig^.  In  nine  cases  out  of  ten  in  which  there  is  definite  giddioefls^ 
not  epileptic  in  nature  or  obviously  due  to  organic  brain  disease,  it  ii 
due  to  a  morbid  state  of  the  labyrinth  or  anditory  nerve-endingB.  B 
has  been  doubted  by  some  whether  this  opinion  is  justified,  whetlier 
undue  significance  is  not  given  to  the  association  of  slight  deafness  with 
the  vertigo ;  but  the  evidence,  considered  as  a  whole,  is  very  stoog.  Ib 
the  first  place,  we  have  the  undoubted  fact  that  violent  vertigo  bmj 
result  from  acute  lesions  of  the  labyrinth.    Secondly,  progressife  die* 

•  Before  &he  Acad^mie  de  M^d.  of  Paris,  in  1861.    The  aawmatioii  d  tinto 
fturinm  and  vertigo  was  noted  by  Burn8  in  1809  ('Oba.  on  Die.  of  the  Heart,>yS)^ 
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of  tbe  labjrinth  may  be  attended  witb  Bevere  yertigo,  wbicb  may 
le  wben  tbe  progress  of  tbe  disease  bas  produced  complete  deaf- 
Tbese  two  facts  suggest  tbat  tbe  vertigo  is  tbe  result  ratlier  of 
the  irritation  of  tbe  nerve  than  of  its  loss  of  function.  Tbirdlj,  in  tbe 
majority  of  cases  of  definite  vertigo,  sligbt  or  considerable,  tinnitus  is 
present,  and  is  evidence  of  a  process  of  irritation  of  tbe  fibres  of  the 
part  of  tbe  nerve  concerned  in  bearing.  Fourthly,  sligbt  loss  of 
bearing,  tinnitus,  and  vertigo  tnay  be  observed  not  only  to  come  on 
together,  but  to  pass  away  together.  Lastly,  tbe  frequency  witb 
wbicb  symptoms  of  labyrinthine  disease  are  found  in  cases  of  vertigo 
is  itself  a  fact  of  very  great  significance.  Of  106  consecutive  cases 
in  wbicb  definite  vertigo  made  tbe  patient  seek  advice,  in  no  less  tban 
ninety-four,  ear  symptoms  were  present,  tinnitus  or  deafness,  or 
more  often  both ;  defect  of  bearing  tbrougb  tbe  bone  always  existed, 
and  in  almost  all  cases  in  wbicb  it  was  sligbt,  a  distinct  difference 
between  tbe  two  sides  emphasised  its  pathological  character.  In  con- 
junction witb  these  fiicts  we  have  tbe  experimental  evidence  tbat 
vertiginous  movements  result  in  animals  from  lesions  of  the  semi- 
eiicular  canals.* 

Tbe  coincidence  of  auditoiy  symptoms  with  vertigo  depends  on  tbe 
fact  tbat  the  lining  membrane  of  all  parts  of  tbe  labyrinth  is  con- 
tinuous, and  so  also  is  its  cavity.  The  two  sets  of  symptoms  depend 
CD  theaffection  of  adjacent  structures,  which  commonly  sufTer  together; 
but  since  they  are  distinct,  it  is  conceivable  that  labyrinthine  vertigo 
may  occur  without  any  auditory  symptoms.  I  have  seen  two  or 
thi^e  cases  in  wbicb  definite  giddiness  existed  alone,  and  in  which 
auditory  symptoms  came  on  later,  and  many  in  wbicb  the  defeot  was 
limited  to  inability  (on  one  side  only)  to  hear  tbe  high-pitched  notes 
of  Qalton*s  whistle,  or  to  perceive  the  sound  of  a  watch  through  tbe 
bone.  From  this  consideration  it  is  easy  to  understand  that  there  is 
DO  necessary  proportion  between  the  disturbance  of  hearing  ahd  of 
equilibrium. 

The  central  relations  of  tbe  two  parts  of  the  auditory  nerves  have 
been  already  described  (p.  47).  The  stimulation  of  the  nerve-fibres  of 
tbe  semicircular  canals  is  l)elieved  to  be  through  the  pressure  of  tbe 
sndolympb  on  the  hairs  within  tbe  ampulles  acting  on  the  epithelioid 
elements  in  which  the  nerve-fibres  end.  The  three  canals  are  ananged 
at  right  angles ;  the  horizontal  and  transverse  canals  have  their 
ampull«  at  tbe  outer  ends,  while  tbat  on  the  vertical  canal  is  at  its 
antero  inferior  extremity.  If  movements  stimulate  the  nerves  by 
ineremsing  tbe  pressure  in  the  ampuUee,  tbe  fibres  of  the  transverse 
eaiiftl  will  be  excited  by  an  inclination  of  the  head  to  the  opposite  side, 

*  The  Uteimtnre  of  aanl  vertigo  ii  exceedingly  volumtnout.  Amoni;  tht*  more 
mportant  papere  ere  thoee  of  Kn^pp  and  Brunner,  '  Arch,  of  Oph  «n(l  Otol.,' 
voL  ii;  llngbUngt  Jackiun,  'Met.  Tiiuee  nnd  Qai.,'  1872.  *  Mod.  Record.'  vol.  U, 
lad  «UuMel»*  1880,  OeL  2ad;  Charcot,  <  Prog,  m^l./  1874;  Buxurd,  •  Unotl^' 
18001 


782  OOULAB   VS&TIGO — ^AU&AL  YEETIQO. 


Ooolar  rertigo  is  a  rare  form;  it  is  dae  to  weakness  of  an  ocular 
muscle,  and  depends  on  the  erroneous  projectioa  of  tbe  visual  field 
(see  p.  172).  There  is  an  error  in  the  unconscious  inference  of  the 
relation  of  the  body  to  seen  objects,  and  this  element  in  tbe  impres- 
sions that  influence  the  equilibrial  centre  is  at  variance  with  others, 
and  either  the  discord  or  the  disturbance  of  tbe  cerebral  motor  centres 
induces  giddiness.  The  sensation  is  seldom  intense,  and  is  not 
independently  paroxysmal ;  it  occurs  only  when  the  affected  muscle 
is  put  in  action.  In  most  cases  it  is  slight  and  transient,  as  the 
cerebral  centres  learn  to  neglect  tbe  error.  Barely  it  continues  for  a 
long  time.  It  is  chiefly  important  in  respect  to  diagnosis.  The 
treatment  of  the  ocular  palsy  soon  removt*s  the  veriigo,  but  if  its 
cause  is  not  discovered,  the  patient  may  be  put  through  long  courses 
of  useless  treatuient. 


AtntAL  Ybbtioo;  luLBTBiVTHnrB  Tbbtioo;  MBViteB*s  Disbibb. 

The  vertigo  that  depends  on  disease  of  tbe  semicircular  canals  is 
sometimes  termed  "  aural "  or  "  auditory  vertigo,*'  sometimes  *'  laby- 
rinthine vertigo,'*  sometimes  "  Meniere's  disease."  It  always  depends 
on  derangement  of  the  auditory  nerve,  commonly  on  disease  of  the 
nerve-endings  in  tbe  labyrinth  (or  of  their  disturbance  by  disease  of 
the  middle  ear),  rarely  on  disease  of  tbe  fibres  of  the  nerve  in  its 
trunk  or  origin.  Attention  was  first  drawn  to  this  cause  of  vertigo 
by  a  description  given  by  Meniere*  of  some  cases  in  which  very  violent 
disturbance  was  produced  by  a  sudden  lesion  of  the  labyrinth.  Such 
cases  came  to  be  termed  *'  Meniere's  disease  " — tbe  great  frequency 
with  which  slight  disease  causes  slighter  symptoms  was  not  at  first 
recognised.  This  name  has  been  since  applied,  by  some,  to  all  forms, 
slight  and  severe;  by  others  it  has  been  more  wisely  restricted  to  the 
severer  cases. 

This  labyrinthine  form  is  by  lajr  the  commonest  of  all  varieties  of 
vertigo.  In  nine  cases  out  of  ten  in  which  there  is  definite  giddiness, 
not  epileptic  in  nature  or  obviously  due  to  organic  brain  disease,  it  is 
due  to  a  morbid  state  of  tbe  labyrinth  or  auditory  nerve-endings.  It 
has  been  doubted  by  some  whether  this  opinion  is  justified,  whether 
undue  significance  is  not  given  to  the  association  of  slight  deafness  with 
the  vertigo ;  but  the  evidence,  considered  as  a  whole,  is  very  strong.  In 
the  first  place,  we  have  the  undoubted  fact  that  violent  vertigo  may 
result  from  acute  lesions  of  the  labyrinth.    Secondly,  progressive  dit- 

•  Before  the  Acad^mle  de  M^d.  of  Paris,  !n  1861.    The  SMOeSstion  of  tinnitne 
auriiim  atid  vertigo  was  noted  by  Bnrns  in  1809  ('  Obe.  on  Dia.  of  the  Heart,'  p.  76). 


AUBAL   VEKTIGO.  788 

of  tbe  labjrintb  may  be  attended  witb  severe  yertigo,  wbicb  may 
when  tbe  progress  of  tbe  disease  bas  produced  complete  deaf- 
II6M.  Tbese  two  facts  suggest  tbat  tbe  vertigo  is  the  result  rather  of 
the  irritation  of  tbe  nerve  than  of  its  loss  of  function.  Thirdly,  in  tbe 
majority  of  cases  of  definite  vertigo,  slight  or  considerable,  tinnitus  is 
present,  and  is  evidence  of  a  process  of  irritation  of  the  fibres  of  tbe 
part  of  tbe  nerve  concerned  in  bearing.  Fourthly,  slight  loss  of 
beuing,  tinnitus,  and  vertigo  may  be  observed  not  only  to  come  on 
together,  but  to  pass  away  together.  Lastly,  the  frequency  witb 
wbicb  symptoms  of  labyrinthine  disease  are  found  in  cases  of  vertigo 
is  itself  a  fact  of  very  great  significance.  Of  106  consecutive  cases 
in  wbicb  definite  vertigo  made  tbe  patient  seek  advice,  in  no  less  than 
ninety-four,  ear  symptoms  were  present,  tinnitus  or  deafness,  or 
more  often  both ;  defect  of  hearing  through  tbe  bone  always  existed, 
and  in  almost  all  cases  in  wbicb  it  was  slight,  a  distinct  difference 
between  tbe  two  sides  emphasised  its  pathological  character.  In  con- 
junction witb  these  fjicts  we  have  the  experimental  evidence  tbat 
vertiginous  movements  result  in  animals  from  lesions  of  the  semi- 
eiicnlar  canals.* 

Tbe  coincidence  of  auditoiy  symptoms  vrith  vertigo  depends  on  tbe 
fact  tbat  tbe  lining  membrane  of  all  parts  of  tbe  labyrinth  is  con- 
tinuous, and  so  also  is  its  cavity.  Tbe  two  sets  of  symptoms  depend 
on  tbe  affection  of  adjacent  structures,  which  commonly  sufTer  together; 
bat  since  they  are  distinct,  it  is  conceivable  that  labyrinthine  vertigo 
may  occur  without  any  auditory  symptoms.  I  have  seen  two  or 
three  cases  in  which  definite  giddiness  existed  alone,  and  in  which 
auditory  symptoms  came  on  later,  and  many  in  which  the  defeot  was 
limited  to  inability  (on  one  side  only)  to  hear  tbe  high-pitched  nutes 
at  Qalton's  whistle,  or  to  perceive  the  sound  of  a  watch  through  tbe 
bone.  From  this  consideration  it  is  easy  to  understand  that  there  ii 
BO  necessary  proportion  between  the  disturbance  of  bearing  ahd  of 
sqnilibrium. 

The  central  relations  of  tbe  two  parts  of  tbe  auditory  nerves  have 
been  already  described  (p.  47).  Tbe  stimulation  of  the  nerve-filnes  of 
tbe  semicircular  canals  is  l»elieved  to  be  through  the  pressure  of  tbe 
mdolympb  on  the  hairs  within  tbe  ampuUes  acting  on  the  epithelioid 
elements  in  wbicb  the  nerve-fibres  end.  The  three  canals  are  ananged 
it  right  angles;  the  horizontal  and  transverse  canals  have  their 
unpuUjs  at  the  outer  ends,  while  tbat  on  the  vei-tical  canal  is  at  its 
nieroinferior  extremity.  If  movements  stimulate  tbe  nerves  by 
oereaaing  the  pressure  in  the  ampullee,  tbe  fibres  of  tbe  transverse 
taoftl  will  be  excited  by  an  inclination  of  the  head  to  the  opposite  side, 

e  Ths  Utaimtor*  of  ftar»1  vertigo  is  ezoeediiigly  volumtnoat.  Amoiis^  the  more 
■portant  papers  are  thoee  of  Knapp  and  Brunner,  '  Arch,  of  Oph  Miid  Otol.,' 
oL  ii;  llngblingt  Jacluon,  'Met.  Tim«e  niid  Qai.,'  1872,  *  Mod.  Record/  voL  Ii, 
ad  «UuMel»*  1880^  OeL  2ad|  Charoot,  <  Prog.  mM./  1874;  Baisard,  •  Lanotl^' 


784  AUfiAL  YEUTIOO. 

as  in  falling  in  that  direction ;  those  of  the  horizontal  canal  hy  g 
rotation  of  the  head  towards  the  side  of  the  canal  concerned ;  those  of 
the  vertical  canal  by  a  forward  naovement.     Irritation  of  the  canals  hr 
disease  may  be  expected  to  give  rise  to  corresponding  sensations  0/ 
movement.    But  it  is  probable  that,  in  most  cases,  the  condition  iss 
complex  one,  and  the  disturbance  is  seldom  the  result  of  the  irritation 
of  a  single  onal. 

On  account  of  the  frequency  with  which  vertigo  seems  to  the  patient 
himself  to  preponderate  orer  the  auditory  symptoms,  a  large  propor- 
tion of  the  sufferers  seek  the  advice  of  physicians  rather  than  of  »anl 
surgeons,  and  most  text-books  of  diseases  of  the  ear  give  a  verj  im- 
perfect representation  of  the  malady.  The  following  account  is  bsied 
upon  about  150  cases  in  which  the  affection  was  distinct. 

Etioloot. — ^Aural  vertigo  seems  to  result  from  almost  any  of  tbs 
many  morbid  processes  that  involve  the  labyrinth  and  the  nenre- 
endings  it  contains.  As  a  chronic  symptom,  however,  it  seldon 
results  from  inflammation  of  the  middle  ear  or  caries,  such  as  are  to 
common  in  childhood.  It  is  a  well-known  fact  that  in  these  cases  tbe 
labyrinth  usually  escapes.*  In  most  cases  there  are  no  signs  of  mil* 
chief  in  the  middle  ear ;  the  affection  seems  to  be  confined  to  tha 
labyrinth.  Ohronic  slightly  irritative  disease  is  that  which  seema  moat 
frequently  to  cause  it,  and  such  disease  is  most  common  in  the  second 
half  of  adult  life.  It  is  met  with  very  seldom  under  twenty,  oooa- 
sionally  between  twenty  and  thirty,  and  frequently  after  thirtj.  In 
four  fifths  of  the  cases  the  symptoms  commence  between  thirtj  and 
sixty.  For  some  reason,  it  is  more  common  in  men  than  in  women, in 
the  proportion  of  about  two  to  one. 

The  nature  of  the  change  in  the  labyrinth  is  necessarily  a  matter ol 
conjecture.  In  a  few  cases  the  symptoms  came  on  after  exposure  to 
oold,  and  inflammation  is  the  probable  lesion.  Such  inflammation  if 
generally  chronic  or  subacute,  but  in  one  of  Meniere's  cases,  due  to 
cold,  it  was  so  intensely  acute  that  the  patient  died  in  a  few  daja 
from  the  severity  of  the  cerebral  derangement  prodnced.  In  manj 
cases  the  mischief  seems  to  be  the  result  of  gout,  acquired  or 
inherited,  and  it  is  highly  probable  that  the  labyrinthine  membraaa 
may  suffer  from  this  cause,  as  other  membranes  do  that  are  coonectel 
with  bones.  I  have  more  than  once  known  all  symptoms  to  pm 
away  under  the  influence  of  treatment  directed  to  the  goaty  atata 
Occasionally  a  syphilitic  inflammation  is  suggested  by  the  presence  if 
the  constitutional  disease,  and  labyrinthine  lesions  have  been  proied 
to  occur  from  this  cause. f    In  other  cases,  again,  the  slow  progreaaie 

*  In  ft  curioof  case  reported  by  Mac  Bride  tbe  tjmptomt  wen  eaoted  by  diiMwrf 
the  iiiiddle  ear  through  the  agency  of  defective  preasnre  in  the  tyinpftaani,tad  vcnit 
once  reliered  by  inflation.     (Quoted  by ' Qrainger  Stewart^  '  On  Vertigo,'  1881  ^^) 

t  Aa  In  ft  case  of  acute  deafness  and  giddinesa  in  a  syphilitie  salg«ci  (raeofiiikf 
Moos,  *  Vir<;how's  Archiv,'  Bd.  Ixiz),  in  which  the  whola  labjiiitli  «M 
b}  semi-tolid  inflammatory  materiaL 
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eharacter  of  the  symptoms  suggests  that  tbej  are  due  to  degenera- 
tive changes  in  the  membrane,  either  senile  in  character  or  allied  to 
senile  changes.  Atrophy  of  the  nerve  may  be  a  cause,  but  exists 
more  rarely  than  symptoms  suggest  (see  p.  262).  It  is  sometimes 
met  ¥rith,  in  characteristic  form,  in  tabes.  Very  acute  inflammation 
or  hssmorrhage,  such  as  gave  rise  to  the  intense  symptoms  of  the 
cases  described  by  Meniere,  is  certainly  most  rare.  Another  very  rare 
cause  is  a  lesion  at  the  base  of  the  brain,  damaging  both  the  auditory 
and  facial  nerves,  but  such  cases  do  not  come  into  tbe  class  no  ^  under 
oonsidt'ration,  in  which  the  vertigo  itself  is  the  chief  symptom.  It 
should  be  noted  tbat  attacks  may  be  excited  by  almost  any  depressing 
influence  in  a  predisposed  subject.  The  effect  of  stomach  derange- 
ment will  be  again  considered,  and,  in  addition  to  this,  I  have  known 
attacks  to  be  brought  on  hy  fatigue,  by  excitement  of  various  kinds, 
and  by  pain,  such  as  toothache. 

Symptoms. —The  vertigo  in  these  cases  presents  very  great  variation 
in  its  character.  It  is  almost  always  paroxysmal,  but  there  is  often  con- 
tinuous slighter  vertigo,  sometimes  vague,  often  of  the  same  character 
as  that  in  the  attacks.  Less  commonly  there  is  no  vertigo  except 
during  the  paroxysms,  or  for  a  few  hours  or  a  few  days  afterwards. 
The  attacks  may  occur  at  intervals  of  a  few  days  or  of  several  weeks 
or  montbs  ;  sometimes  many  attacks  occur  daily.  They  may  come  on 
spontaneously,  or  be  excited  by  some  sudden  movement,  occasionally 
by  coughing  or  sneezing.  Some  of  these  patients  can  never  blow 
the  nose  without  reeling.  An  attack  may  come  on  during  sleep,  and 
wake  the  patient. 

The  vertigo  may  be  subjective  or  objective,  or  both.  When  the 
patient  feels  as  if  turning  or  falling,  there  is  often  an  actual  tendency 
to  turn  or  fall  in  the  same  direction  during  the  severe  attacks.  A 
tendency  to  go  forwards  or  backwards  is  very  common,  with  or  without 
a  lateral  tendency.  A  sense  of  movement  in  external  objects  is  also 
frequent,  and  this  may  present  all  the  varieties  described  at  p.  780. 
When  both  phenomena  are  combined,  it  is  far  more  common  for  tbe  two 
movements  to  correspond  in  their  direction  than  for  tbem  to  be  in 
opposite  directions.  The  other  aural  symptoms  are  often  one-sideJ,  or 
are  much  greater  on  one  side  than  on  the  other ;  in  such  cases  the  sense 
of  movement  may  be  either  towards  or  fri>m  the  ear  most  affected,  but 
when  the  subjective  and  objective  movements  corre8|K>nd  indirection, 
they  are  more  often  towards  the  aflected  ear  than  from  it.  In  one 
case  of  actual  movement  from  the  affected  side,  there  was  a  bcnse  of 
oompuision  which  could  not  be  resisted.  When  they  ditlVr,  it  is 
about  equally  common  for  the  subjective  movement  to  be  either 
kowards  or  from  the  ear  affected,  and  this  is  also  true  of  the  ap|»arent 
movement  of  objects.  It  must  be  remembered  that  when  there  is  not 
much  difference  in  the  auditory  symptoms  on  the  two  sides,  the  excess 
does  not  furnish  any  itrong  ground  for  inferring  that  the  cause  of  the 
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Tertigo  is  greater  on  that  side,  because  tHe  derangement  of  the  canals 
may  be  greater  on  the  side  on  which  the  cochlea  is  less  affected. 

The  piroxysms  of  vertigo  are  generally  sufficiently  severe  to  make 
it  difficult  or  impossible  for  the  patient  to  stand,  and  in  many  in* 
stances  he  occasionally  falls.  Sometimes,  indeed,  the  sufferer  is 
hurled  to  the  ground  with  violence,  as  if  by  some  unseen  power, 
much  to  his  own  astonishment  and  alarm.  In  one  woman,  the  attacks 
began  with  a  sudden  irresistible  im)iulse  to  run  forwards  a  few  yards 
and  then  to  turn  to  the  right,  which  made  her  fall  to  the  ground,  and 
for  two  hours  there  was  a  sense  of  movements  of  herself  and  objects 
to  the  right  (the  deaf  side).  Occasionally  there  is  a  sensation  as  of  a 
blow  behind  the  ear.  A  patient  who  felt  as  if  rapidly  whirled  round 
from  the  deaf  side  had  also  a  sense  of  pressure  on  the  side  of  the  head» 
seeming  to  make  her  turn.  When  the  sufferer  falls,  it  may  be  impos- 
sible  for  him  to  rise,  so  intense  is  the  giddiness.  In  some  very  severe 
attacks  there  is  a  moment's  loss  of  consciousness,  as  might  be 
expected  from  the  intense  derangement  of  the  functions  of  the  brain. 
This  occurs  chiefly  in  attacks  that  are  very  sudden  in  onset,  and  in 
which  the  subjective  giddiness  is  very  intense.  Tbere  is  no  suc- 
ceeding ** dazed"  feeling  as  in  epilepsy,  but  the  vertigo  continuea^ 
often  for  hours.  In  other  cases,  sight  may  be  indistinct  for  a  few 
minutes.  After  severe  vertigo  has  lasted  for  a  short  time,  nausea 
comes  on,  followed  by  vomiting;  the  patient  becomes  pale,  and  a  cold 
sweat  breaks  out.  The  pallor  and  physical  depression  are  often 
extreme,  and  very  alarming  in  aspect.  If  the  giddiness  persists,  the 
vomiting  may  go  on  for  some  hours,  and  after  the  stomach  has  been 
emptied,  bile  is  brought  up,  as  is  usual  in  continued  vomiting ;  this 
is  popularly  regarded  as  conclusive  proof  that  the  attack  was  due  to 
"  biliousness."  The  vertigo  is  often  increased  by  any  movement  of 
the  head,  and  the  patient  may  be  unable  to  raise  the  head  from  the 
pUow  without  being  sick.  Gradually,  however,  the  attack  passes 
away,  but  for  a  few  days  the  patient  experiences  more  than  the 
ordinary  amount  of  vertigo,  and  the  interference  with  the  f uncUona 
of  the  stomach  occasions  some  indigestion,  and  especially  some  diar- 
rhcsa.  Taso-motor  disturbance  sometimes  precedes  the  onset,  and 
connected  with  it  are  various  cephalic  sensations,  from  general 
pulsation,  greatest  in  the  head,  or  a  "  rushing  to  the  head,"  to  a 
sense  of  *' something  passing  over  the  brain,"  and  other  allied 
sensations. 

Often  the  paroxysms  are  much  slighter  in  character,  and  are 
unattended  by  vomiting,  or  even  by  nausea.  There  may  be  merely 
a  sudden  tendency  to  fall,  or  sudden  movement  of  objects,  or  a 
tendency  to  deviate  to  one  side  in  walking.  Attacks  sometimes  oome 
on  at  night,  and  may  be  distinctly  related  to  the  horisoutal  posture, 
so  that  the  patient  has  to  sit  up  from  time  to  time  to  get  rid  of  the 
giddiness.  This  is  probably  related  to  an  affection  of  a  special  pari 
of  the  semicircular  canals.    Paroxysms  may  also  occur  during  sleopi 
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and  wake  the  patient  The  duration  of  the  paroxysms  yaries  from  a 
few  minutes  to  several  hours,  and  bears  a  general  correspondence  to 
their  severity.  Severe  attacks  may  occur  at  intervals  of  a  lew  weeks  or 
months,  or  even  years.  Between  them  there  is  often  slight  persistent 
unsteadiness,  or  occasional  periods  of  slight  vertigo,  or  the  patient 
may  be  perfectly  free  from  giddiness. 

Ocular  symptoms,  secondary  in  origin,  are  present  in  some  instances.* 
In  cases  of  ear  disease,  an  increase  of  pressure  within  the  ear,  as  by 
pressing  firmly  the  antitragus  over  the  opening  of  the  meatus,  may 
cause  nystagmus.  During  paroxysms  of  vertigo  the  patient  may  be 
conscious  of  a  jerky  movement  of  objects,  a  quick  motion  in  one 
direction  and  slow  return*  like  that  sometimes  produced  by  nystagmus, 
and  I  have  known  it  to  correspond  vrith  intermitting  tinnitus.  This 
apparent  movement  may  sometimes  alone  be  caused  by  pressure 
on  the  meatus  ;t  and  nystagmus  may  be  produced,  with  vertigo,  by 
disease  of  the  middle  ear,  of  course  through  the  secondary  affeo- 
tion  of  the  labyrinth.  It  has  been  known  to  persist  after  the  ear 
disease  was  cured,  even  for  ten  years.{  I  have  several  times  known 
double  vision  to  occur  during  or  after  a  paroxysm :  in  one  case  of  pure 
aural  vertigo,  each  attack  was  followed  by  double  vision,  jerky  move- 
ment of  objects,  and  distinct  erroneous  projection  in  the  direction  of 
the  movement,  so  that,  if  the  patient  attempted  to  touch  an  object, 
the  hand  went  too  far  in  that  direction.  Slight  diplopia  is  sometimes 
due  to  nystagmus  that  is  not  quite  equal  in  the  two  eyes.  It  is  apt  to 
cause  an  error  in  diagnosis. 

In  most  of  the  cases  the  auditory  symptoms  comprise  both  tinnitus 
and  deafness.  These  correspond  in  side,exoept  in  rare  cases  in  which 
one  is  bilateraL  The  deafness  may  present  any  degree  of  intensity, 
but  is  generally  sufficient  to  be  a  source  of  trouble  to  the  patient,  and 
always  involves  bearing  through  the  bone  (see  p.  268).  In  the  cases 
in  which  the  loss  of  hearing  is  slight,  and  unknown  to  the  patient,  it 
is  generally  one-sided ;  the  watch  can  be  heard  loudly  through  the 
bone  on  one  side,  and  not  at  all  on  the  other,  or  the  notes  of  Oal ton's 
whistle  (very  high-pitched  sounds)  are  inaudible  on  one  side,  and  the 
loM  is  emphasised  by  corresponding  tinnitus.     On  the  other  hand, 

s  According  to  Cyon,  irritation  of  csoh  of  the  MmicircuUr  eanali  produces  ite 
•VB  epecial  effect  on  the  |>oeition  of  the  ejet. 

t  In  *  Brain,'  vol.  iii.  Dr.  Hughlingt  Jackion  deneribe*  a  case  of  aural  vertigro  in 
which  objects  appeared  to  more  from  the  affected  ear  in  nytta^nnic  jerlcs,  and  quotes 
a  caie  of  ear  diacaie  in  which  preeture  caused  objects  to  appciir  to  move  ttmanU  the 
■ffecteii  ear.  In  several  cases  a  similar  spoiitaneoos  moyement  has  been  described  to 
and  cases  are  not  at  all  rare  in  which  it  can  be  prodncotl  by  pressure. 

{  Urbantschitch,  188  i.  In  this  association  it  is  instnu-iive  to  note  that  in  one 
a  pu^SAtiug  tinnitus,  without  vertigo,  was  associated  with  jerking  movements  of 
ib«  body  and  bead,  the  result,  as  it  seemed  to  the  patient,  of  au  irresistible  iiupnlae 
lodaccd  by  the  sound.  It  doubtless  depended  on  the  influence  of  conjoined  disturb- 
auee  of  the  semicircular  canals  on  t\ie  motor  centres,  and  preseuu,  as  it  were,  a 
graaral  extension  of  the  teudeucy  to  n.\  stagmua. 
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absolute  deafness  is  scarcely  eyer  met  with,  perbaps  because  when  all 
hearing  is  lost  vertigo  usually  ceases. 

TiuDitus  is  present,  at  some  time,  in  the  Tast  majority  of  the  oases, 
and  in  almost  all  is  persistent.  It  may  present  most  of  the  yariations 
described  at  p.  270.  A  continuous  sound  is  the  most  common ;  pulsat- 
ing sounds  are  occasionally  described,  but  are  less  frequent  than  in 
the  tinnitus  that  occurs  without  vertigo.  The  intensity  of  the  sound 
is  usually  moderate,  and  sometimes  slight,  but  it  often  becomes  more 
intense  at  the  onset  of  a  paroxysm  of  vertigo,  and  may  then  become 
very  loud.  Thus  one  patient,  who  habitually  heard  a  noise  like  a 
distant  waterfall,  said  that  with  the  vertigo  it  rapidly  increased  in 
loudness,  and  was  like  an  express  train  coming  past  a  station,  and  as 
it  liecame  loudest  "  it  seemed  to  force  on  the  giddiness."  It  is  ex- 
ceedingly rare  for  the  noise  to  be  confined  to  the  paroxysms  of  vertigo. 
On  the  other  hand,  it  is  not  at  all  uncommon  for  no  increase  of  the 
tinnitus  to  take  place  on  the  occurrence  of  the  giddiness,  and  paroxysms 
ot  tinnitus  may  not  coincide  with  those  of  vertiga 

An  attack  of  vertigo,  however  severe  and  howerer  alarming  it  may 
be  to  the  sufferer,  is  attended  with  little  danger.  Nevertheless  it  ia 
possible  that,  in  a  patient  with  a  feeble  heart,  the  prostration  may  go 
on  to  fatal  syncope.  The  chief  danger,  however,  is  in  the  cases, 
fortunately  extremely  rare,  in  which  the  labyrinthine  lesion  is 
intensely  irritating,  and  the  cerebral  disturbance  induced  is  io 
intense  as  to  lead  to  fatal  exhaustion. 

Among  the  complications  of  the  affection  we  can  scarcely  reckon 
the  signs  of  labyrinthine  disturbance,  since  these  are  really  part  of  it. 
Many  sufferers  present  varied  indications  of  nerve  weakness,  partly 
secondary  to  the  vertigo  and  to  the  tinnitus  (g.  v.)  which  so  often 
attends  it,  partly  associated,  and  disposing  the  centres  to  greater 
derangement  under  the  influence  of  the  peripheral  disorder.  Other 
neurotic  affections  sometimes  co-exist ;  true  epilepsy  may  accompany 
ind«  pendent  aural  vertigo,  and  the  affection  is  sometimes  met  with 
in  the  subjects  of  migraine.  These  diseases  may  also  aid  in  intensi- 
fying the  Central  disturbance.  Disorders  of  the  digestive  system  are 
common,  and  both  excite,  and  result  from,  the  attacks,  while  some 
patient«»  present  coubpicuous  evidence  of  gout. 

'Ihe  course  of  aural  vertigo  varies  according  to  the  nature  of  the 
moroid  process.  If  this  is  steadily  progressive,  the  symptoms  may 
only  cease  when  all  hearing  power  is  destroyed.  Happily,  however^ 
tue^e  cases  are  rare ;  in  the  majority,  either  the  changes  in  the  laby- 
rinth are  not  progressive,  and  the  tendency  to  giddiness  lessens  in  the 
course  of  time,  or  else  the  tendency  can  be  kept  down  by  treatment. 
I  have  known  perfect  recovery  to  occur  in  many  cases  in  which  the 
attacks  of  giddiness  were  most  severe. 

Patholoot. — The  chief  facts  regarding  the  pathology  of  laby- 
rinthine vertigo  have  been  already  mentioned,  but  one  or  two  other 
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points  remain  for  consideration.  We  must  refer  tbe  vertigo  to 
cbanget  in  the  semicircular  canals,  but  we  must  bear  in  wind  the 
fact  that  it  must  always  be  perceived  through  the  medium  of  cortical 
centres,  influenced  bj  the  derangement  of  lower  mechanisms.  The 
readiness  with  which  these  are  disturbed  must  influence  the  result. 
The  precise  mode  in  which  the  affected  labyrinth  acts  on  the  centres 
is  still  unknown.  It  probably  yaries  much,  but  is  more  often  by  tbe 
itimulation  of  the  fibres,  rather  than  by  simple  diminution  of  func- 
tion. This  conclusion  is  suggested  by  the  results  of  experiments  on 
animals,  and  is  in  harmony  with  the  fact  that  tbere  may  be  gradual 
loss  of  function,  to  judge  by  progressive  deafness,  without  vertigo. 
Thus  the  morbid  process  is  more  nearly  allied  to  the  irritation  which 
causes  tinnitus  than  to  that  which  causes  deafness.  Loss  of  function 
seems  chiefly  effective  when  on  one  side  only,  and  vertigo  from  bilateral 
destruction  of  the  labyrinth  is  commonly  transient. 

It  is  doubtful  whether  we  can  refer  the  paroxysmal  character  of  the 
affection  directly  to  the  labyrinthine  disease.  The  labyrinthine 
irritation  probably  brings  the  centre  for  equilibration  (or  the  centre 
in  which  the  centripetal  influences  are  co-onlinatt'd)  into  a  state  of 
instability,  in  which  a  sudden  violent  derangement  may  occur  on  some 
■light  exciting  influence,  or  even  without  any  excitant  that  can  l>e 
traced.  This  conclusion  is  indicated  by  the  extreme  intensity  of 
many  paroxysms,  in  which  the  sufferer  is  hurled  to  the  ground  with 
convulsive  violence,  without  any  coincident  indication  of  sp«'cial 
sural  disturbance.  In  some  cases  a  slight  aural  disturbance  may 
perhaps  excite  the  paroxysm,  but  even  when  a  sudden  loud  subjective 
sound  occurs  as  the  vertigo  comes  on.  we  cannot  take  this  as  proof  of 
a  labyrinthine  irritation  of  corresponding  intensity,  l)ecau8e  it  is 
possible,  and  even  probable,  that  the  sound  associated  with  the  vertigo 
may  be  of  central  origin,  due  to  the  extension  of  the  centnil  disturb- 
ance to  the  centres  for  hearing.  Through  these,  of  course,  simple 
tinnitus  is  perceived,  and  their  over-action  must  cause  subjective 
sensations  precisely  like  those  produced  in  the  labyrinth.  The  sound 
may  thus  be  rather  part  of  the  attack  than  an  indication  of  its  cause. 
This  view  of  the  nature  of  the  symptoms  enables  us  to  understand 
that  severe  paroxysms  may  occur  when  the  labyrinthine  change  is 
apparently  slight,  and  also  the  oo-operation  of  stomach  disturbance  in 
exciting  the  paroxysms. 

DiAOHOSis. — The  diagnosis  of  labyrinthine  vertigo  depends  on  the 
coincidence  of  vertigo  of  definite  character  with  indications  of  derange- 
ment of  the  functions  of  the  labyrinth, — tinnitus,  and  deaflle^8  not 
due  merely  to  impairment  of  the  conduction  thron(:h  the  external 
meatus  or  middle  ear.  The  indications  ot  this  have  l>een  already 
described  (p.  263).  If  the  loss  of  hearing  is  tritlin^,  its  signitican*^ 
is  greuter  if  it  is  one-sided  It  must  be  renieniUred  that  the  fact 
thai  paroxysms  are  excited  by  stomach  disturlauce  does  not  prove 
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that  the  vertigo  is  simply  gastric  A  geDtleman  had  always  beea 
liable  to  attacks  of  acute  dyspepsia,  but  they  were  never  attended  with 
giddiness  until  he  became  deaf;  afterwards,  eaah  dyspeptic  attack 
was  accompanied  by  severe  vertigo.  The  diagnosis  of  aural  vertigo 
is  occasionally  helped  by  the  fact  that  giddiness  may  be  brought  on 
by  a  sudden  movement  of  the  head  in  one  direction  and  not  in  another, 
or  by  suddenly  increasing  the  pressure  in  one  ear. 

Cases  of  epilepsy,  in  which  the  aura  is  an  auditory  sensation  aooom- 
panied  by  giddiness,  may  be  mistaken  for  labyrinthine  vertigo.    The 
distinction  depends  on  the  fact  that  in  the  latter  there  is  nsaailj 
persistent  tinnitus,  impaired  audition,  and  more  or  less  constant  slight 
vertigo,  while  loss  of  consciousness  is  extremely  rare,  and  is  confined 
to  an  occasional  very  violent  paroxysm.    Such  a  paroxysm  is  followed 
by  vomiting  and  by  prolonged  giddiness.    In  epilepsy,  loss  of  era- 
sciousness  is  the  rule ;  there  is  no  subsequent  vertigo,  but  a  slov 
return  of  normal  consciousness,  and  indications  of  a  convulsive  seisure 
can  usually  be  ascei-tained.    It  must  be  remembered  that  the  two 
diseases  sometimes  co-exist. 

It  is  a  very  common  thing  for  aural  vertigo  to  be  mistaken  fori 
slight  attack  of  organic  cerebral  disease,  congestion,  or  an  actual  tu- 
cular  lesion.  The  error  is  the  more  easy  because  both  classes  of 
disease  are  common  in  the  degenerative  period  of  life ;  but  it  g8D^ 
rally  arises  from  ignorance  of  the  occurrence  and  frequency  of  laby- 
rinthine vertigo.  It  is  a  mistake  the  more  easily  made,  because  the 
prostration  and  pallor  that  are  the  consequence  of  the  giddiness  ire 
very  like  those  that  result  from  a  cerebral  lesion.  The  diagnosis 
rests  on  the  absence  of  other  symptoms  of  such  a  lesion  on  the  ooe 
hand,  and  on  the  presence  of  aural  symptoms  on  the  other;  while  in 
most  cases  the  decision  is  much  helped  by  the  fact  that  the  patient 
has  had  other  attacks  of  simple  giddiness,  which  are  as  significant  if 
they  have  been  slight  as  if  they  have  been  severe.  In  a  cerebnl 
attack,  loss  of  consciousness  is  out  of  proportion  to  the  vertigo, 
whereas  in  the  other  it  is  slight,  often  imperfeoti  and  eimdj  tabor- 
dinate  to  the  intensity  of  the  giddineas. 

Fboonosib. — The  prognosis  is  distinctly  serious  chiefly  inossoiof 
•teadily  progressive  disease  of  the  labyrinth,  in  which  the  symptoM 
may  persist  in  spite  of  all  treatment,  until  complete  destruction  of  the 
nerve-endings  brings  a  cessation  alike  of  the  giddiness  and  of  tbs 
power  of  bearing.  It  is  still  more  grave  in  the  case  of  extreme  seteritj 
from  acute  lesions,  but  these  are  so  rare  that  they  scaroely  infineBOS 
the  general  prognosis.  In  most  other  cases,  the  prognosis,  althoi^ 
uncertain,  is  not  definitely  bad;  improvement  is  exceedingly oomaom 
and  in  many  cases  goes  on  to  recovery,  if  careful  and  perdateattnift' 
ment  can  be  secured. 

TnsATMSNT. — In  the  treatment  of  aural  vertigo  we  must  reeogsiM 
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the  double  element  in  tbe  pathology  of  tbe  disease,  tbe  labjrintbine 
irritatiou,  an<J  tbe  central  instabilitj  induced  by  tbe  irritation ; 
tbe  latter  may  be  to  some  extent  in  excess  of  its  cause.  Tbe 
central  disturbance  is  lessened  by  bromide,  wbicb  almost  always 
reduces  tbe  tendency  to  yertigo,  and,  wbcn  tbis  is  sligbt,  may  remofe 
it  altogetber.  Twenty  grains  should  be  given  two  or  tbree  times 
*  day,  and  tbe  addition  to  each  dose  of  a  few  minims  of  tincture 
of  belladonna  seems  to  increase  its  effect.  Hydrobromic  acid  bas 
been  recommended,  but  must  be  converted  into  bromide  in  tbe  blood, 
and  only  a  quite  inadequate  dose  of  bromide  can  be  given  in  tbe  acid 
form.  But  it  is  also  important  to  strengtben  any  weakness  of  tbe 
nerrous  system  that  can  be  traced. 

Tbe  local  irritability  is  commonly  lessened  by  counter-irritation, 
whetber  tbe  lesion  is  inflammatory  or  degenerative.  Tbe  most  effeo- 
tire  counter-irritant  is  a  small  blister  over  tbe  mastoid  process.  It 
is  remarkable  bow  rapid  and  marked  may  be  tbe  effect  of  a  blister  on 
all  tbe  symptoms,  especially  in  recent  cases.  Drugs,  unfortunately, 
have  yery  little  influence  oyer  morbid  processes  in  tbe  labyrinth, 
unless  these  are  of  a  specific  nature.  Syphilitic  iuflammation  can  be 
readily  removed,  and  the  more  common  gouty  cbanges  can  be  lessened 
in  a  very  marked  degree  by  appropriate  treatment.  In  the  latter  class 
I  have  several  times  known  treatment  remove  not  only  the  vertigo, 
but  tbe  tinnitus  and  tbe  deafuess,  so  that  even  the  power  of  bearing 
through  the  bone,  before  completely  lost,  became  normal.  Purgatives, 
alkalies,  and  colcbicum  were  tbe  effective  agents,  but  it  is  desirable 
to  employ  also  counter-irritation,  and  at  first  to  give  bromide  also,  in 
order  to  lessen  the  morbid  irritability  of  tbe  centre.  Tbe  bromide 
of  lithium  is  a  convenient  salt  to  use  in  these  cases,  and  some  citrate 
of  lithia  may  be  added.  It  must  be  remembered,  however,  that  de- 
generative cbanges  occur  earlier  and  progress  more  speedily  in  gouty 
subjects  than  in  others,  and  benoe,  in  such  patients,  tbe  change  in 
the  labyrinth  does  not  always  prove  amenable  to  the  special  treat- 
ment. 

We  can  get  little  help  from  drugs  in  dealing  with  other  chronic 
changes  in  tbe  labvrintb.  Charcot  first  suggested  that  agents  wbich 
have  a  special  action  on  tbis  btructure  may  possibly  exert  an  iufluence 
an' agonistic  to  the  morbid  process.  Witli  tbis  object  he  gave  large 
doses  of  quinine,  so  as  to  produce  cincbonism.  The  patients  were 
worse  for  the  time  being,  but  wben  the  influence  of  the  quinine  bad 
passed  away,  some  of  tbem  were  distinctly  better.  I  have  not 
found  the  effect  of  quinine  so  satisfactory  as  that  of  salicylate  of 
soda,  and  I  think  tbat  more  good  is  done  by  giving  it  in  moderate 
doses,  five  grains  tbree  times  a  day,  tban  by  administering  it  in  such 
quantities  as  to  produce  toxic  ear-symptoms,  in  several  cases  in 
which  other  treatment  bad  failed,  tbe  moderate  doses  of  salicylate 
rendered  both  the  vertigo  and  tiunitu:i  less  troublesome.  In  all  cases 
the  conditions  that  lessen  tbe  tinnitus  should  be  ascertained,  and 
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as  far  as  possible  their  co-operation  sbould  be  secured^  since  tbey  maj 
also  exert  a  similar  effect  on  the  nerres  concerned  in  causing  vertigo. 

It  is  important  to  treat  anj  morbid  influence  that  may  co-operate 
in  exciting  the  vertigo.  The  general  health  must  be  improfed  bj 
tonics ;  exposure  of  the  head  to  cold  sbould  be  avoided,  and  the  bowels 
should  be  kept  open.  Of  special  importance  is  the  treatment  of  the 
dyspepsia  which  often  co-exists,  and  has  a  very  powerful  influence  in 
exciting  the  giddiness.  As  far  as  }>raoticable,  patients  who  are  liable 
to  vertigo  should  a?oid  stooping,  and  sudden  movements  of  the  head. 

Nocturnal  Veriigo, — ^Most  persons,  perhaps  all,  have  been  occasion* 
ally  disturbed  when  falling  asleep,  or  just  after  going  to  slpep,  by  a 
sudden  sensation  of  falling  from  a  height.  Sometimes  it  is  accom- 
panied by  a  dream.  I  believe  that  this  is  really  slight  labyrinthine 
vertigo,  due  to  spasmodic  contraction  of  a  tympanic  muscle,  which 
suddenly  changes  the  pressure  within  the  labyrinth.  Those  who 
wake  up  quickly  during  this  sensation  may  distinctly  hear  the  peculiar 
vibratory  sound  characteristic  of  intra-aural  muscular  contraction. 
It  is  identical  in  character  with  that  which  many  persons  may  produce 
at  will  by  contracting  the  orbiculares  palbebrarum,  and  at  the  same 
time  turuing  the  eyeballs  upwards.  What  muscle  contracts  is  un- 
certain ;  it  is  perhaps  the  stapedius,  which  would  suddenly  lessen  the 
pressure  in  the  labyrinth.  As  soon  as  the  sound  of  the  contraction 
ceases,  the  sense  of  fallincr  ceases  also.  These  attacks  may  be  pre- 
vented by  a  dose  of  bronii<le. 

Othsb  Fobvs  ov  Yebtioo. 

We  have  seen  that  it  is  exceedingly  rare  for  definite  vertigo  to  occur 
apart  from  aural  symptoms,  and  it  is  certain  that,  in  the  majority  of 
cases  in  which  such  vertigo  has  been  ascril)ed  to  other  causes,  there 
have  only  had  an  exciting  influence,  and  the  symptom  has  been  essen- 
tially due  to  the  effect  of  unobtrusive  labyrinthine  disease,  bringing 
the  centre  into  an  unstable  condition.  This  is  certainly  true  of  the 
majority  of  cases  of  ga$triG  vertigo,  which  was  formerly  thought  to  be 
HO  common ;  the  mere  presence  of  dyspepsia  was  regarded  as  a  sufGl- 
cient  explanation  of  the  giddiness.  Certainly  vertigo  of  purely  gastric 
origin  does  not  constitute  more  than  5  per  cent,  of  the  cases  in  which 
definite  giddiness  is  the  prominent  sjmptom.*  The  giddiness 
met  with  in  such  cases  is  similar  to  that  above  described  as  met 
with  in  the  aural  form.     The  diagnosis  rests  on  the  fact  that  it 

*  I  do  not  think  it  is  quite  certain  that  there  ii  lach  a  thing  as  definite  rertii^ 
of  purely  gastric  origin.  Thirty  yean  ago  80  per  cent,  of  cases  of  giddiness 
were  supposed  to  be  due  solely  to  the  stomach.  But  we  now  know  that  in  90  per 
oent.  of  the  cases  of  definite  giddiness  a  morbid  state  of  the  labyrinth  is  the  real 
cause  of  the  vertigo.  It  is  possible  that  in  the  small  remainder,  of  appMrently 
gastric  giddiness,  thore  is  some  other  influence  that  is  the  real  cause,  e.g,  a  morbid 
state  of  the  semicircular  canals  causing  no  anditory  symptoms,  and  so  not  to  be 
detected  save  by  its  effects. 
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distinctlj  follows  Btomacli  disturbance,  and  no  other  cause  can  be  dis- 
covered. The  treatment  needed  is,  first,  that  for  the  gastric  disorder, 
and  secondlj,  the  reduction  of  the  central  irritability  bj  bromide. 

Yertigo  occurs,  in  slight  and  yague  form — a  mere  sense  of  unsteadi- 
ness— as  a  symptom  of  many  morbid  conditions,  in  which,  however, 
H  is  subordinate  to  other  more  characteristic  symptoms.  Thus  it  is 
met  with  in  ansBmia,  in  hysteria,  and  in  various  conditions  of  nervous 
weakness.  It  is  met  with,  although  rarely,  as  part  of  an  attack  of 
migraine.  It  occurs  also  in  the  old  whose  brains  are  ill-nourished,  in 
consequence  especially  of  arterial  degeneration,  and  also  at  the  onset  of 
various  vascular  lesions  of  the  brain,  of  which  ft  may  be  a  premonitory 
symptom.  Tlie  subjects  of  senile  atheroma  may  suffer  from  occasional 
severe  or  constant  slight  vertigo,  usually  vague  in  character.  The 
symptom,  occurring  in  the  old  apart  from  distinct  cause,  is  thus  some- 
times of  serious  significance,  especially  when  it  is  paroxysmal  and 
when  headache  is  associated  with  it.  It  seems  to  be  the  result  of  the 
local  interference  with  the  blood  supply,  and  suggests  that  an  attack 
of  hemiplegia  is  not  unlikely.  But  care  must  be  taken  not  to  mistake 
for  this  the  vertigo  that  is  due  to  labyrinthine  degeneration,  senile  or 
gouty.  Many  of  those  who  suffer  from  this  comparatively  unimportant 
form  are  alarmed,  and  indeed  injured,  by  groundless  apprehensions  of 
apoplexy.  Yertigo  is  a  prominent  svraptom  in  some  cases  of  intra- 
cranial tumour,  especially  in  tumours  of  the  cerebellum  or  of  the  pons 
Yarolii  (see  pp.  98  and  822),  and  it  is  very  intense  in  lesions  of  the 
middle  peduncle  of  the  cerebellum. 

Epileptic  vertigo  is  a  common  form;  the  sensation,  in  all  its  varieties, 
occurs  as  the  first  symptom  of  the  epileptic  attack,  and  may  be  due 
to  the  inequality  in  the  motor  discharge  in  the  two  hemispheres  that 
causes  the  initial  deviation  of  the  head  and  eyes,  and  sometimes  a 
definite  rotation  of  the  body,  but  pronounced  examples  are  occasionally 
net  with. 

Definite  vertigo  is  occasionally  met  with  apart  from  any  recognisable 
morbid  stat-e,  aural,  gastric,  or  other,  to  which  it  can  be  ascribed. 
This  form,  in  ignorance  of  its  nature,  has  been  termed  essendal  vertigo. 
Host  eases  so  described  are  labyrinthine,  and  those  that  can  be 
regarded  as  independent  of  the  common  causes  are  so  rare  that  we 
have  little  definite  knowledge  of  their  characters  or  nature. 

One  peculiar  variety  is,  however,  unconnected  with  the  common 
eauses  of  giddiness,  and  from  its  features  may  be  termed  epUeptoid 
wtrtigo,  if  it  is  recognised  that  the  name  does  not  involve  any  actual 
connection  with  epileftsy.  In  this  form  sudden  atticks  of  severe 
vertigo  recur  for  months  or  years,  with  or  without  vomiting  or  vaso- 
motor disturbance,  but  with  perfect  freedom  in  the  intervals.  In  the 
■nddeuness  of  the  attacks,  their  independence  and  rix*urrence,  they 
resemble  epilepsy,  but  they  exhibit  no  tendency  to  ])ass  into  this 
disrasfi  They  differ,  moreover,  in  their  frequent  excitation  by  fat  igue, 
And  in  the  long  duration  of  the  symptom,  often  for  half  an  hour  or 
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6?en  one  or  two  boari.  The  sensation  maj  be  objective  or  snbjectiTe, 
or  both;  objects  sometimes  seem  to  rotate  rapidlj  round  a  central 
point.  The  vertigo  maj  or  maj  not  indaoe  Yomiting.  YouDg  adults 
have  been  the  subjects  in  the  few  cases  I  have  seen.  The  occurrence 
of  the  attacks  is  facilitated  by  fatigue  and  whaterer  depresses  the 
nervous  system.  Mental  tranquillity  and  physical  rest  are  important 
elements  in  the  treatment^  and  I  have  found  the  administration  of 
nitro- glycerine  in  alcoholic  solution,  with  a  little  hydrobromic  acid, 
and  sometimes  also  some  bromide,  particularly  effectire.  It  should 
be  given  regularly  three  times  a  day  after  food. 


▲STASIA-ABASIA. 


Not  far  removed  from  vertigo,  at  least  in  some  of  its  features,  is  a 
peculiar  symptom  which  has  been  recently  described  under  this  name» 
but  is  certainly  much  less  rare  than  the  unfamiliar  character  of  the 
term  might  suggest.  The  sufFerer  from  it,  when  Walking,  will  suddenly 
fall  to  the  ground  (astasia),  often  forwards ;  it  seems  to  him  bis  l^gs 
give  way.  When  sitting,  he  will  suddenly  bend  forwards,  his  head 
dropping  on  his  chest,  and  his  body  seeming  to  lose  its  power  of  support 
(abasia).  In  either  case,  in  a  minute  or  two,  normal  strength  retumSp 
and  he  is  able  to  proceed  as  before  the  curious  attack.  There  is  never 
loss  of  consciousness.  Barely  there  has  been  a  sensation  of  slight 
vague  "  giddiness  **  at  the  onset,  but  it  is  a  symptom  quite  distinct 
from  vertigo.  Occasionally  the  fall  has  been  preceded  by  a  sensation 
as  if  struck  by  a  hammer  on  the  back  of  the  neck.  It  occurs  chiefly 
in  persons  past  middle  life,  especially  in  the  gouty  and  in  those  who 
Lave  degenerated  vessels.  It  has  been  thought  to  be  of  grave  signi« 
ficance,  but  is  certainly  far  less  serious  than  the  somewhat  analogous 
paroxysmal  dyslexia  (see  p.  116).  In  the  cases  I  have  seen  the  sym- 
ptom has  passed  away  under  the  influence  of  nervine  and  cardiao 
tonics,  and  the  treatment  and  regimen  suited  for  the  constitutional 
condition.  The  symptoms  must  not  be  confounded  with  the  **  giving 
way  of  the  legs  *'  met  with  in  hysteria,  nor  with  the  similar  attack, 
accompanied  by  transient  loss  or  obscuration  of  oonsoiousness*  ot 
minor  epilepsy. 


KEUBALGIA. 


The  word  ''neuralgia"  means  simply  "nerve  pain;**  such  pain 
may  be  due  to  actual  disease  of  a  nerve-trunk,  by  which  its  fibres  are 
irritated,  or  it  may  occur  without  any  organic  lesion.  It  is  true  that 
the  absence  of  such  morbid  change  cannot  often  be  proved  by  actual 
nucroscopical  examination,  but  the  transient  character  ot  the  pain. 
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and  its  migration  from  one  part  to  another,  frequently  afford  strong 
confirmation  of  the  opinion  that,  in  a  large  number  of  the  cases  of 
local  nerve  pain,  the  symptoms  are  not  due  to  actual  organic  change. 
Two  classes  of  neuralgias  have  been  distinguished, — "  symptomatic," 
in  which  the  pain  is  a  symptom  of  organic  disease  of  the  nerves ;  and 
"idiopathic,"  in  which  the  malady,  in  the  first  instance  at  least, 
consists  only  in  functional  disturbance.  Both  of  these  forms  baye 
been  called  "  neuralgia  "  by  some  writers.  By  others,  however,  the 
term  is  restricted  to  the  idiopathic  class,  and  this  seems  to  be  the  only 
logical  course.  It  is  manifestly  unreasonable  to  describe  inflamma- 
tion of  nerves  as  "  neuralgia "  when  it  causes  much  pain  and  few 
other  symptoms,  and  as  "  neuritis  "  when  other  symptoms  predomi- 
nate oyer  pain.  But  the  distinction  of  the  two  forms  of  nerve  pain  is 
often  yery  difficult  in  practice.  In  some  forms  described  as  neuralgia 
the  pain  has  certainly  been  generally  the  result  of  neuritis.  This  is 
the  case,  for  instance,  with  sciatica,  which,  as  stated  in  the  account  of 
the  disease  in  the  first  volume,  is  generally  an  inflammation  of  the 
nerve.  Yet  not  only  has  the  common  form  of  sciatica  been  described 
as  a  neuralgia,  but  its  symptoms  haye  been  allowed  to  influence  the 
description  of  neuralg^  in  g^neraL  In  ascertaining  the  clinical 
history  of  neuralgia  it  is,  therefore,  of  great  importance  that  only 
cases  should  be  used  in  which  a  primary  organic  lesion  of  the  nerve 
trunk  or  centres  can  be  excluded  with  reasonable  confidence.  But  we 
have  practically  to  include  under  the  term  those  cases  in  which  an 
organic  process  causes  pains  that  persist  longt>r  than  their  cause,  or 
extend  far  beyond  its  range  of  direct  influence,  y 

The  subject  of  neuralgia  is  a  very  large  one,  so  numerous  are  the 
forms  of  the  disease,  and  so  yaried  its  characters.  It  will  be  most  in- 
•tructiye  to  consider  the  general  causes  and  symptoms  of  the  afiftH.*tion, 
and  alto  its  general  pathology,  before  describing  its  special  varieties. 

Etiologt. — Neuralgia  is  essentially  a  disease  of  adult  life.  It  is 
rare  before  puberty,  and  is  not  common  in  extreme  old  age.  although, 
when  the  disease  does  commence  lute  in  life,  it  is  often  very  severe 
and  intractable.  Most  cases  commence  between  twenty  and  sixty 
jeart.  Children  enjoy  an  almost  complete  immunity  from  true 
neuralgia,  although  yery  liable  to  certain  headaches  which  do  not  come 
iuio  this  category.  Women  are  more  prone  to  neuralgia  than  men, 
but  the  degree  of  their  liability  has  often  been  oyer-estimated,  and  the 
excess  ot  females  among  the  sufferers  disappears  in  the  second  half  of 
Ufa.  Moreover,  the  relative  liability  of  the  sexes  is  not  the  same  in 
the  several  varieties.  The  tendency  to  neuralgia  is  often  hereditary, 
although  not  so  frt^iiently  as  in  the  case  of  migraine.  Anstie  found 
eyidence  of  heredity  in  only  one  quarter  of  his  cases.  Sometimes  tbe 
inherited  tendency  is  not  s|^cial  but  general,  indicated  by  the  occur- 
rence in  ancestors  or  collaterals  of  epilepsy,  insanity,  and  other 
neoroeea    This  is  not  surprising  when  we  remember  that  tbe  chief 
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dement  in  tlie  affection  teems  often  to  be  an  ezeeniTe  action  of  tbe 
eentral  sensory  cells,  arising  in  them  or  indoced  from  tbe  peripbeiy* 
but  analogous  to  that  which*  in  the  motor  and  other  cells  of  the  biain» 
gives  rise  to  the  yarioas  forms  of  epilepsj. 

Tbe  subjects  of  neuralgia  often  present  a  peculiar  temperament 
Tbej  are  what  is  popularly  called  **  nenrousy'*— excitable,  often  irri- 
table, anxious,  worrying  over  the  trifling  ills  of  life,  sleeping  badly, 
and  are  often  extremely  liable  to  headaches  not  distinctly  neuralgic 
in  character.  In  many  patients  the  neuralgic  tendency  is  deeply 
rooted ;  they  suffer  from  neuralgia  first  in  one  situation  and  then  in 
another  during  the  course  of  years.  Some  forms  are  especially  common 
in  those  who  present  the  symptom  of  ^  hysteria,*'  but  whose  sufferings 
from  the  pain  are  not  the  less  genuina  Other  Tarieties  of  neuralgia 
may  also  occur  in  such  patients,  by  a  coincidence  which  has  only  the 
connection  of  a  common  cause.  The  disease  is  more  frequent  in 
those  of  weakly  constitution  than  in  tbe  robust,  but  the  latter  do  not 
enjoy  complete  immunity.  Among  the  constitutional  relations  of 
neuralgia,  those  to  rheumatism  and  gout  are  especially  important. 
The  connection  with  rheumatism  is  often  oonspicuous,  and  is  seen  in 
scTeral  aspects.  Persons  who  are  liable  to  rheumatism  of  the  fibrous 
tissues  sometimes  suffer  from  pains  which  haye  both  rheumatic  and 
neuralgic  characters, — not  apecially  related  to  the  nerves  in  situation, 
and  yet  paroxysmal  and  unconnected  with  moTement.  Such  pains 
are  especially  frequent  in  the  limbs  and  back.  Women  who  suffer 
from  rheumatoid  arthritis  are  often  also  liable  to  true  neuralgias 
of  great  severity.  A  young  lady,  for  instance,  suffered  for  several 
months  from  severe  paroxysms  of  pain  in  one  shoulder  and  the  dorsal 
spine,  apparently  neuralgic;  these  ceased,  and  she  was  immediately 
attacked  by  subacute  rheumatoid  arthritis.  Lastly,  both  rheumatic 
affections  and  neural^  are  certainly  sometimes  due  to  gout,  and 
probably  not  unfrequently  to  inherited  gout. 

Among  the  exciting  causes  of  neuralgia,  as  among  those  that  are 
remote,  impairment  of  general  health  takes  the  first  place.  The 
affection  may  be  excited  by  any  kind  of  debilitating  influence:  over- 
work of  mind  or  body,  oTcr-lactation,  prolonged  fatigue,  and  anasmia 
of  every  degree  and  causation,  are  f  requentiy  met  with  as  its  immediate 
antecedents.  Oertain  forms  of  sensory  fatigue,  as  over-stimulation  of 
the  eyes,  sometimes  seem  to  have  a  special  influence.  Severe  emotion, 
or  its  physical  analogue,  mechanical  ooncussion,  are  also  occasional 
exciting  causes ;  the  former  is  often  combined  with  the  latter.  As 
examples  of  the  influence  of  emotion  two  cases  may  be  mentioned, one 
of  slight,  the  other  of  severe  neuralgia,  thus  induced.  A  lady  was 
intensely  distressed  after  parting  with  her  husband,  who  was  going  to 
America.  She  felt  on  the  point  of  bursting  into  tears,  and  as  if  the 
tears  would  give  her  relief.  Her  sister  said,  "  Do  not  cry;  you  lAott 
%ot  cry.**  By  an  effort  she  succeeded  in  restraining  her  tears,  but  was 
immediately  conscious  of  a  sense  of  intense  pressure  above  the  eye- 
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brows,  and  a  few  days  later  severe  supra-orbital  neuralgia  came  on 
upon  the  left  side,  and  lasted  for  several  weeks.  A  girl  of  eighteen 
was  much  startled  and  alarmed  bj  the  unexpected  discharge  of  a  g^n 
close  beside  her.  The  same  evening  facial  neuralgic  pain  came  on,  and 
continued  for  five  years  in  most  violent  paroxysms,  sometimes  on  one 
side,  sometimes  on  the  other.  In  this  connection  it  may  be  noted  that 
the  fifth  nerve  is  especially  related  to  emotion,  both  by  influencing  the 
secretion  of  tears  and  also  as  the  sensory  nerve  of  the  chief  region  of 
emotional  display — the  face. 

No  single  actual  excitant  of  neuralgia  is  so  frequent  as  exposure  to 
cold,  sometimes  general,  sometimes  local  and  affecting  the  part  in 
which  the  neuralgia  is  felt.  Yalleix  found  a  history  of  exposure  to 
cold  in  one  third  of  his  cases.  Cold  may  not  only  proJuce  neuralgia, 
but  may  also  excite  paroxysms  of  pain  when  the  neuralgia  is  due  to 
some  other  cause.  Another  frequent  cause  is  the  irritation  of  nerves, 
especially  near  their  peripheral  distribution,  which  induces  pain  ex- 
tending far  beyond  the  area  supplied  by  the  irritated  nerve.  A  com- 
mon example  is  the  wide-spread  pain  that  may  result  from  the  irritation 
of  a  carious  tooth ;  the  pain  may  extend  into  other  divisions  of  the  fifth 
nerve,  and  even  into  the  region  of  the  cervical  plexus.  Moreover,  the 
pain  may  be  felt  only  or  chiefly  in  some  other  region  than  that  in 
which  it  is  produced.  Thus  I  have  known  severe  neuralgia  confined 
to  the  second  division  of  the  fifth  to  be  due  to  a  carious  tooth  in  the 
lower  jaw,  and  cease  entirely  when  this  was  extracted.  Every  form 
of  neuritis,  except  that  of  purely  motor  nerves  or  branches,  may  have* 
as  its  sequel,  pain  of  long  duration,  which  may  be  regarded  as  a 
secondary  neuralgia.  Brachial  and  sciatic  neuritis,  either  primary 
or  traumatic,  local  or  migratory,  are  common  causes  of  this  form. 
Another  is  the  peculiar  neuritis  that  is  manifested  by  herpes  xoster. 
The  severity  and  duration  of  the  subsequent  pain  is  chiefly  serious  in 
late  life,  when  it  may  continue  even  for  one  or  two  years,  and  be  most 
distressing  in  severity.  Traumatic  lesions  of  nerves  without  any 
preponderating  neuritis,  constitute  another  cause,  and  often  give  rise  to 
pain  that  is  extremely  obstinate. 

Toxic  influences  often  induce  neuralgia.  The  most  frequent  are 
alcoholism,  lead-poisoning,  and  the  presence  of  an  excess  of  sugar  in 
the  blood.  But  these  causes  also  pro<luce  neuritis,  of  which  pain  and 
tenderness  may  be  the  only  evidence,  and  it  is  often  diificult  to 
exelude  actual  inflammation  of  the  nerve.  At  the  same  time,  an  agent 
which  causes  neuritis  may  sometimes  merely  irritate  the  sensory 
structures  and  produoe  neuralgia.  This  statement  is  also  applicable  to 
gout,  the  influence  of  which  has  been  already  mentioned.  Bt>th 
neuritis  and  neuralgia  may  unquestionably  result  from  acquired  and 
inherited  gout.  Malaria  is  another  powerful  cause,  but  its  inthience 
ie  seldom  seen  in  this  country,  except  in  those  who  have  Inen 
nbroed.  Neuralgia  is  an  occasional  sequel  of  various  acute  dis<*aiifS 
which  depress  the  nervous  system,  but  it  follows  none  so  ot'teu  as 
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influensa.  It  maj  then  occur  in  mnj  locality,  sometimes  after  a 
trifling  exciting  influence,  and  maj  last  for  weeks  or  months ;  in  some 
cases  it  probably  succeeds  an  initial  neuritis.  The  syphilitic  poison 
has  been  thought,  by  some,  to  cause  true  neuralgia  during  its  actire 
stage,  but  the  evidence  is  not  strong.  Occasionally,  those  who  have 
had  syphilis  long  before  are  the  subjects  of  paroxysmal  pains,  in 
character  and  course  identical  with  those  of  tabes,  but  yet  present  no 
other  indication  of  this  disorder.  It  is  possible  that  this  is  a  "  tabetic 
neuralgia,"  due  to  degeneration  in  the  sensory  nerves,  such  as  occurs 
in  tabes,  but  sparing  the  muscle  nerves,  in  which  it  causes  ataxy. 

Stmptoxs  gknbrallt. — ^The  great  symptom  of  neuralgia  is  pain« 
spontaneous,  paroxysmal,  and  felt  in  certain  regions  of  nerve  distri* 
bution.  It  is  usually  unilateral ;  when  bilateral  it  is  almost  always 
symmetrical  in  distribution.  Usually  the  pain  is  constant  in  seat  for 
a  time,  it  may  be  for  many  years.  In  other  cases  it  changes,  now  in 
one  part,  now  in  another.  Thus  a  girl  aged  fifteen  had  suffered 
for  two  years  from  paroxysms  of  intense  pain  in  yanous  parts,  arms, 
legs,  back,  different  parts  of  the  head,  and  occasionally  uniyersaL 

The  pain  is  never  constant  in  degree ;  there  are  paroxysms  with 
intervals  of  complete  freedom,  or  there  is  a  slight  continuous  pain 
with  intense  exacerbations.  Continuous  pain  may  be  merely  a  dull 
ache,  but  it  is  generally  acute  and  sharp  during  the  paroxysms,  and 
is  described  as  *'  darting,*'  "  stabbing,"  "  boring,"  "  burning,"  Ac. ; 
often  the  sufferer  can  find  no  words  to  express  its  exact  character. 
The  sharp  pain  generally  has  a  darting  character.  A  series  of 
sudden  sharp  pains  occurs  every  few  minutes ;  the  series  of  successiye 
pains  constitutes  a  paroxysm,  and  a  series  of  paroxysms  an  attack. 
The  intervals  between  the  attacks  present  extreme  variation,  and  are 
sometimes  remarkably  long  in  proportion  to  the  severity  of  the  pain. 
Thus  one  patient  will  have  attacks  daily  during  several  years,  while 
in  another  (as  in  an  actual  instance)  intervals  of  many  months  sepiu 
rate  groups  of  attacks  of  most  intense  pain,  each  group  lasting  only 
a  few  days.  In  such  paroxysms  it  is  usual  for  the  pains  to  commence 
suddenly,  but  they  are  rarely  as  severe  at  first  as  they  subsequeutly 
become.  Sometimes  a  peculiar  sensation,  such  as  throbbing,  heralds 
each  attack  of  pain.  The  attacks  gradually  increase  in  intensity,  and 
in  each  attack  the  separate  paroxysms  may  present  a  characteristic 
augmentation  and  decrease. 

The  pain  is  seldom  referred  to  the  skin ;  usually  it  is  more  deeply 
seated,  and  often  corresponds  to  the  position  of  a  nerve*trunk  aud  its 
branches — a  fact  of  some  diagnostic  importance.  The  throbs  of  pain 
sometimes,  but  seldom,  coincide  with  the  arterial  pulsations.  There 
is  olten  a  darting  movement  of  the  pain,  usually  towards  the  peri- 
phery-*centrif ugal ;  less  commonly  from  the  periphery^-centripetal ; 
still  less  commonly  the  pain  darts  alternately  in  both  directions. 
Sometimes  it  seems  to  be  localised  in  a  single  point,  and  then  has 
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mnallj  *  boring  obaracter.  When  most  intense  the  darting  pain 
radiates  to  other  nerre-regions  adjacent  to  that  in  which  it  is 
ehieflj  felt. 

The  duration  of  each  attack  Taries  according  to  the  number  of 
paroxysms  and  their  length.  Barelj  there  is  a  single  brief,  intense 
pain ;  more  often  an  attack  lasts  several  Lours.  In  the  intervals  there 
maj  be  slighter  pain,  or  a  peculiar  sensation  in  the  part,  or  freedom. 
The  intervals  vary  from  a  few  hours  to  several  months.  Often 
periodicity  exists;  it  may  be  exact  in  malarial  cases,  in  which  the 
pain  may  commence  at  the  same  hour  each  day,  or  at  intervals  of  two 
or  three  days.  Now  and  then  the  periodicity  is  exact  in  cases  that 
are  not  malariah  The  pain  may  be  worse  at  the  catainenial  periods, 
and  may  even  occur  only  at  those  times.  When  there  is  continuous 
]iain  in  the  intervals  between  the  paroxysms,  it  is  moderate  in  degree, 
but  often  troublesome  by  disturbing  rest. 

The  paroxysms  and  attacks  are  often  induced  by  certain  influences, 
external  or  internal,  such  as  by  exposure  to  cold,  sometimes  by  warmth, 
by  movement,  posture,  or  emotion.  In  some  cases  there  is  remarkable 
sensitiveness  to  atmospheric  influences.  When  the  paroxysms  occnr 
st  regular  intervals,  an  influence  that  will  induce  the  pain  when  it  is 
"  due,"  may  be  powerless  immediately  after  an  attack.  During  a 
paroxvsm,  the  influences  that  will  bring  it  on  usually  intensify  the 
pain.  Movement  is  especially  influential  in  the  neuralgias  of  the  fifth 
nerve;  the  slightest  motion  of  the  jaws  may  induce  the  pain.  A 
touch  on  the  skin  may  have  the  same  effect ;  nevertheless  in  many 
cases,  although  slight  pressure  increases  the  pain,  firm  pressure  gives 
listinct  relief;  even  when  mere  contact  with  the  skin  causes  an 
Bxaoerbation,  rough  rubbing  may  distinctly  relieve  the  suffering.  This 
lifferenoe,  however,  is  not  always  to  be  observed.  In  some  cases 
ilcohol,  even  in  small  quantities,  invariably  intensifies  or  induces  the 
pain ;  in  other  cases  it  gives  relief.* 

This  increased  sensitiveness  of  the  skin  is  a  Tery  common  accom- 
paniment of  the  pain.  It  may  involve  all  forms  of  sensation,  although 
thermic  impressions  much  less  commonly  occasion  pain  than  does  a 
touch.  Sometimes  the  tactile  impression  seems  to  be  felt  as  pain ; 
more  often  it  excites  an  increase  in  the  true  neuralgic  pain.  The 
hypemsthesia,  or  hyperalgesia,  is  usually  limited  to  the  region  in 
irhich  the  spontaneous  pain  is  felt  When  this  pain  follows  the 
wurse  of  a  nerve  it  is  commonly  most  intense  at  certain  spots,  and  at 
bhese  places  pressure  may  cause  a  special  increase  in  the  suffering. 
En  the  intervals  between  the  paroxysms  these  spots  may  remiiin 
tender,  and  pressure  upon  them  may  induce  a  paroxvsm.     Thcv  are 

*  Ytry  enrioiu  facti  are  tometimft  tret  with  in  regrmrd  to  the  indoction  of  the 
isiii.  Thus  in  one  patient  intense  fron to-occipital  neurali^ic  pnin  wa^  excited  by 
iverj  act  of  defncation.  Thii  ectioD,  in  Kome  cases,  has  n  very  |>ecaliar  iiifliu'nce 
m  the  nerviHM  system,  and  so  has  inicioritioii,  as  the  fauiilisr  Nhirer  nhows.  i  have 
Bietaritlm  to  be  atUnUed  with  a  inunieut'g  lots  of  cousciou»ues». 
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not  ufiually  present  until  the  disease  has  lasted  for  some  time.    Ii 
recent  cases,  and  when  the  attacks  occur  only  at  long  interrals, 
although  there  is  no  persistent  tenderness,  the  pain  maj  be  increased 
during  the  paroxysm  bj  pressure  on  certain  places.     The  tender 
points  were  first  studied  by  Yalleix,  and  hence  are  often  called  after 
him.     They  are  tolerably  uniform  in  their  position,  and  for  the  most 
part  correspond  either  to  the  place  at  which  a  ner?e-trunk  emerges 
from  a  bony  canal,  passes  over  a  hard  structure,  or  passes  through  s 
fascia  to  become  superficial,  or  to  the  point  of  division  of  a  nerre* 
trunk,  or  to  an  anastomosis  of  two  nerve-trunks.     They  are  present 
in  about  half  the  cases ;  when  absent  there  is  sometimes  ill-defioed 
tenderness  in  certain  areas. 

There  is  occasionally  tenderness  of  the  yertebral  spine  correspondiiy 
to  the  origin  of  the  painful  nerve,  the  paint  apophy$aire  of  TroiufeaiL 
It  is  probable,  as  Anstie  pointed  out,  that  the  relation  of  thii  to 
neuralgia  has  been  exaggerated.  The  tenderness  of  certain  vertebral 
spines  is  common  apart  from  neuralgia,  and  there  is  not  alwsjs  i 
close  correspondence  between  the  position  of  the  spinal  tendemen 
and  the  seat  of  the  neuralgia.  In  trigeminal  neuralgia,  for  insttoee^ 
there  may  be  tenderness  of  the  cervical  spines. 

Other  sensory  disturbances  are  occasionally  observed  in  neiinlgiai 
The  onset  of  the  pain  is  sometimes  preceded  by  numbness,  tingliD^ 
&c.,  in  the  affected  area,  but  less  frequently  than  in  nenritii 
Occasionally  the  attack  of  pain  is  followed  by  transient  ansstheoi. 
Persistent  diminution  of  sensibility  is  only  met  with  in  casei  of 
"  syniptomatic  neuralgia,"  in  which  there  are  structural  changes  it 
the  nerves.  Increased  sensitiveness  to  pain  (hyperalgesia),  in  tlM 
whole  area  of  the  neuralgia,  is  not  uncommon.  Vomiting  is  rarely 
associated  with  simple  neuralgia,  although  so  common  in  migraine, 
in  which  the  pain  may  bear  a  superficial  resemblance  to  that  of 
neuralgia.  But  I  have  met  with  vomiting  in  two  cases  of  neuralgiA; 
one,  bilateral,  in  the  anterior  branches  of  the  cervical  plexus,  and  the 
other  in  the  two  upper  divisions  of  one  fifth  nerve.  Severe  attub 
in  women  often  cause  hysterical  symptoms  as  the  pain  is  subsiding. 

Muscular  spasm  may  be  excited  by  the  acute  paroxysms  of  psis 
evidently  in  a  reflex  manner.     It  is  usually  confined  to  the  motor  nerr 
related  to  that  which  is  the  seat  of  the  pain,  but  sometimes  sprei^ 
to  adjacent  areas,  very  rarely  passing  into  a  general  convulsion.   1 
a  case  of  cranio-spinal  neuralgia  each  paroxysm  was  attended  bjop 
thotonos  so  severe  that  the  patient  rested  on  the  head  and  the  ha 
The  exacerbation  of  the  pain  by  movement  may  lead  to  tempor 
diminution  of  mobility,  partly  voluntary,  partly  of  inhibitory  ori 

Trophic  and  vaso-motor  disturbance  sometimes  results  from 
deranged  nerve-influence.     Skin  eruptions  are  rare  ;  herpes  issel 
if  ever,  a  consequence  of   true  neuralgia,  although  neuralgic 
so  often  accompanies  and  follows  herpes.     The   hair  of  ibe 
may  undergo  changes:  it  may  lose  its  pigment^  hJl  oft  of 
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nurelj  oyergrow.  Anstie  obeerved  temporarj  grejnefls  of  a  lock  of 
liair  after  each  attack,  followed  at  last  bj  permanent  change.*  I 
have  seen,  in  a  girl  of  eighteen,  loss  of  pigment  in  the  hair  above 
and  behind  each  ear,  following  neuralgic  pain  there  of  some  months* 
duration.  Yaso-motor  disturbance  often  accompanies  a  paroxysm. 
The  first  effect  of  the  pain  is  usually  to  cause  a  constriction  of  the 
yessels  of  the  part,  but  this  is  often  followed  by  their  relaxation; 
flushing  of  the  skin  results,  and  the  throbbing  of  the  arteries  may 
considerably  intensify  the  pain.  The  arterial  dilatation  may  be 
general,  and  be  demonstrable  by  sphygmographic  tracings  (Anstie). 
In  one  case  of  trigeminal  neuralgia  aJl  the  veins  of  that  side  of  the 
face  became  distended  during  the  paroxysm,  and  as  the  pain  subsided 
pallor  replaced  the  flushing.  The  local  yascular  disturbance  may 
cause  local  sweating  or  local  oedema,  or  even  erythema,  sometimes 
mistaken  for  erysipelas.  The  oedema  thus  produced  is  occasionally 
considerable;  I  have  known  each  attack  of  cranial  nefuralgia  to  be 
accompanied  by  great  swelling  of  the  whole  scalp,  due  to  this  con- 
dition, which  slowly  disappeared  some  hours  after  the  cessation  of  the 
pain.  In  another  curious  case,  attacks  of  pain  in  the  tongue  and  &ce 
were  attended  by  swelling  of  each  part,  which  usually  came  on  during 
the  night,  and  sometimes  occurred  with  Very  little  pain.  Ke|>eated 
attacks  of  snch  vaso-motor  disturbance  may  lead  to  permanent  dila- 
tation  of  the  vessels  of  the  surface,  and,  after  a  time,  to  thickening  of 
the  cellular  tissue,  periosteum,  and  other  structures. 

Patholoot. — Few  questions  have  been  the  subject  of  more  con- 
troversy than  the  pathology  of  neuralgia.  The  difference  of  opinion 
is  largely  due  to  the  different  senses  in  which,  as  we  have  seen,  the 
word  has  been  used.  The  problem  of  pathology  is.  What  is  the  nature 
of  nerve-pain  that  has  no  known  organic  cause  P 

In  neuralgia  we  have  two  symptoms ;  first,  spontaneous  pain«  and 
seoondly,  "hypenesthesia"  (more  properly  hyperalgesia),  t. «.  the 
production  of  pain  by  sensory  impressions  that  are  not  usually  pain- 
ful: the  former  includes  the  latter,  and  therefore  must  be  first  con- 
sidered. Spontaneous  pain  means  the  action  of  sensory  nenre- 
elenients  apart  from  local  external  stimulation.  The  pain  corre- 
sponds to  certain  peripheral  nerre-areas,  and  we  must  therefore 
look  for  its  cause  to  the  elements  constituting  a  peripheral  nerve- 
structure.  These  are  the  nerve-fibres,  their  pcriphiral  end-organs, 
and  the  central  cells  with  which  the  fibres  are  connected.  To  which 
of  these  can  we  ascribe  a  functional  activity  in(le|>eiident  of  external 
stimulation?  We  know  nothing  of  a  capacity  for  such  action  on 
tho  part  of  nerve-fibres.    They  possess  a  limited  power  of  trans- 

•  A  wy  remarkable  csae  hae  been  recorded  hj  RaTmond,  in  which,  at  the  tims 
iisoralgic  pain  In  the  bead  waa  nioet  intense,  all  the  hair  of  the  patient  (a  wotnaa 
«g<sd  tbirty-eight)  ebanged  ooloor  troin  black  to  retl,  and  in  a  few  dayi  to  white,  and 
|h«n,  in  tlis  coniM  of  fourteen  days,  fell  oif  ('  Revne  de  MM.,'  Sept.,  1882). 
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formiDg  external  energy  into  nerve-force,  wliich  conatitatee  Aeir 
" excitabilitj,**  and  tbej  "conduct'*  nerre-force;  but  there  is  no 
eTidence  to  show  that,  apart  from  external  influences,  thej  are  capable 
of  producing  nerre-force.  Nor  are  any  facta  known  which  would 
suggest  that  the  peripheral  end -organs  of  the  sensory  ner?es  are  tbe 
seat  of  the  primary  disturbance  in  simple  neuralgia.  It  is  tme 
that,  in  tabes  and  degenerative  peripheral  neuritis,  changes  in  the 
nntritioD,  and  sometimes  in  the  structure  of  the  nerve-endings  seem, 
in  many  cases,  to  cause  the  acute  pains  of  these  disorders.  The 
function  of  these  structures,  transforming  mechanical  into  nerve 
energy,  must  involve  a  delicate  organisation,  susceptible  of  almost 
spontaneous  over-action ;  but  the  features  of  true  neuralgia  differ 
from  those  produced  by  disease  of  the  nerve-endings.  We  are  thus 
led  to  look  to  the  oentrsl  temunations  of  the  nerve-fibres  as  the 
sooroe  of  the  pain  in  idiopathic  neuralgia.*  The  fibres  end  in 
nerve-cells,  and  nerve-eells  are  the  elements  chiefly  capable  of  the 
production  of  nerve  energy,  in  apparent  independence,  and  certainly 
in  excess,  of  the  stimuli  applied  to  them.  When  an  external  cause 
(s.  f .  an  injury  of  the  nerve)  gives  rise  to  pain,  the  sensation  is  due 
to  the  stimulation  of  these  cells,  and  the  pain  which  results  from 
their  spontaneous ''  discharge  '*  is  necessarily  referred  to  the  region 
from  which  their  fibres  convey  impressions. 

The  sensory  fibres  end  in  two  sets  of  cells,  those  of  the  ganglia 
on  the  posterior  roots,  and  those  within  the  spinal  cord,  chiefly  in  the 
posterior  oomna.  There  is  no  direct  evidence  to  show  which  of  these 
series  of  oells  is  concerned  in  neuralgia.  But  we  know  nothing  of 
any  sensory  function  of  the  ganglia,  and  we  are  therefore  justified  in 
looking  to  the  nerve-ceUs  within  the  oerebro^q^inal  axis  aa  the  seat  of 
the  morbid  process. 

This  conclusion  is  supported  by  the  symptoms  of  many  cases  of 
neoralgia.  Especially  significant  are  the  following — (I)  The  fiact 
that  the  psin  may  occupy  adjacent  parts  of  several  nerve^regions. 
For  instance,  in  one  patient  the  pain  extended  on  both  aides  from 
the  seventh  cervical  rertebra,  over  the  whole  occiput  and  vertex 
to  the  coronal  suture.  (2)  The  phenomenon  oi  radiation  of  slighter 
pain  into  adjacent  nerve-regions  during  severe  paroxysms,  (8)  Tbt 
phenomena  of  reflex  neuralgia^  in  which  the  pain  is  felt  in  another 
region  than  that  of  the  nerve  irritated.  All  these  are  explicable 
only  on  the  theory  that  the  morbid  action,  felt  as  pain,  is  in  the 
eentrsl  cells,  which  are  no  doubt  oonnected  according  to  the  re> 
lations  of  the  surface  regions  from  which  they  receive  impressionai 
and  to  which  their  disturbance  is  subjectiyely  referred. 

The  same  oondnsion,  the  central  nature  of  nenralgiav  is  ako 
indirectly  oonfirmed  by  facts  of  pathology  of  another  kind  which 

e  The  central  theory  hat  been  adopted,  amongst  oths%  by  Tnlplan,  Aasli^ 
Clifford  AUbatt,  and  Tanlidr,  althoogh  tbe  theoiiee  of  thsie  aathois  ^fR»  aoineirhst 
fe  their  details. 
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prove  tliat  pain  of  neuralgic  chaj&cter  ataj  be  prodac«d  hj  an  organu 
lesion  ia  tiie  grej  vanlier  which  is  here  sujipoiied  to  be  derauged  in  iilio- 
pathic  neuralgia.  The  lesion,  for  inaUnce,  itivuivtng  i»irt  of  the 
■ei)B0i7  nucleus  ot  the  fifth  nerve,  shown  in  Fig.  53  (B  x),  p.  63, 
cauai'd  BevtTO  neuralgic  pain  in  the  face. 

If,  tLerefore,  we  regard  idiopathia  neuralgia  as  the  result  of  the 
over-action,  the  "  diacbarge,"  ot  thu  nerve-cells  constituting  the  prozi> 
mate  centre  of  the  nerve,  the  question  still  renjuins — to  what  ia  this 
dischai^  due?  It  is  oft^'U  ascribed  to  liyperffimia  of  the  centre,  due 
to  dilaiation  of  its  vesBcls.  The  possihilitj  of  this  cause  cannot  be 
denied,  but  neither  can  its  efficieucj  be  proved.  It  is  an  hypothesis, 
moreover,  which  oui;  solves  one  problem  hj  the  iutruduction  of 
another.  Vaso-motor  disturbance  meiLns  the  denint;<'d  action  of  the 
vaio-iiiutor  centre  for  that  territory,  and  it  is  as  difficult  to  explain 
the  disturbed  action  of  the  vaso-ntotor  cells  as  of  (he  sensor;  ceils. 
AH  cells  possess  tbe  power  of  evolving  force ;  the  discharge  of  the 
sensorj  cells  ia  that  alone  uf  which  we  have  evidence,  and  it  seems 
nnjustifiuble  to  assume  the  inlervention  of  otber  cell*  for  its  pro- 
duction. But  it  is  highly  probable  that  secondary  VASo-iuotor  dia- 
turbanee  results.  We  know  tbikt  in  all  organs  vascular  dilatutioD 
attends  functional  activity.  It'  the  cerebral  cortex  ia  stiiuulated  bj 
electriatj,  local  dilutabon  of  vessels  quietly  follows.  It  ia  prubabU 
that  sach  secondary  centml  hypenemia  mny  result  from  the  discharge 
of  aensory  centres,  and  when  established,  may  increase  the  disturbunce. 
The  over-action  of  the  cells  in  idio[>athio  neui'algia  has  been  spoken 
of  as  "  indepeuileut."  It  is  indepeudeut  so  far  as  our  means  of  obser- 
Tation  go.  But  we  cannot  tell  to  whitt  extent  the  unstable  cells  may 
be  excited  to  discharge  by  stimuUtion  of  which  we  are  unoonicioua. 
We  know  that  souie  influesoes  of  this  kind  (cold  or  pressure)  ar« 
•ifertive  in  exciting  attacks.  It  is  highly  probable  that  the  afferent 
ItDpressions  which  we  perctive  bear  but  a  small  proportion  to  those  ot 
which  we  are  uDconsuious;  these,  continuous  or  intermitteut,  are  due 
to  alight  cutaneous  impreaaions,  to  the  movement  of  the  blood,  and  to 
tlie  QuLritional  processes  in  the  tissues.  It  is  quite  possible  that  such 
afferent  impulses,  too  trifling  to  affect  our  conHciousuess  even  when 
aided  by  attention,  may  excite  the  discharge  of  the  unstable  cells. 
That  a  strong  sensory  impression  (s.  g.  painful  pressure  on  the  nerve) 
may  sometimes  relieve  the  puioisquitein  harmony  with  familiar  facta 
as  to  the  effect  of  sensory  stimulation  ]  a  strong  stimulus  may  inliibit 
the  reflex  action  that  may  be  exuited  by  a  slighter  stimulus  in  the 
■aiae  nerve- regi on ;  souietim-'S  pressure  may  arrest  eiciting  impulses. 
TheM  two  facts  deprive  of  much  of  its  force  an  ol'jection  which  has  been 
often  urged  against  the  central  theory  of  neuralgia,  that  the  disease 
may  sometimes  be  permanently  cured  l>y  division  of  the  serve;  tha 
■tgmllcaDOe  of  this  wdl  be  ooosidered  in  oonaection  wiih  tfeatment. 

We  are  accustomed  to  think  of  tbe  sensory  nerves  as  distril>iit»d 
ahisfly  to  tkm  aiaa,  but  tbe  pain  ia  itearalgta  is  rarely  ooofiueil  to  th« 
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It  appean  to  the  aoflBrer  to  be  moie  deeplj  eeated*  end  often 
corresponds  in  position  to  the  nerre-tmnk  end  branchee.  The  fibrooi 
sheaths  of  both  are  abundantly  supplied  with  nerres, — ^the  nsnft 
aarvoriMn,*  which  ramify  and  end  in  the  sheath^  without  penetrating 
the  interfascicular  septa.  If  a  nerve  is  compressed  (as  the  ulnar  at 
the  elbow)  the  first  sensation  experienced  is  a  pain  at  the  spot»  from 
the  stimulation  of  the  sheath-nenres ;  if  the  pressure  is  oontiDuedy 
there  is  also  a  sensation  (tiDgling)  referred  to  the  peripheral  distribu- 
tion of  the  nerre  in  the  hand,  due  to  the  stimulation  of  the  fibres  of 
the  nerre  itself.  In  neuralgia,  the  central  cells  of  the  sheath-fibrea 
seem  often  to  be  disturbed  in  function  more  than  those  of  the  fibres 
of  the  nerre  itself ;  the  pain  is  referred  to  the  nerre-trunk  rather  than 
to  the  sldn. 

The  fact  that  the  pain  seems  to  dart  along  the  nenre  must  be  due 
to  the  spread  of  the  discharge  in  the  centre  in  a  certain  order  from 
cell  to  cell.  We  cannot  at  present  say  precisely  on  what  this  depends, 
or  why  the  pain  seems  aometimes  to  dart  towards  and  aometimea 
from  the  periphery .f 

The  irradiation  of  the  pain,  in  acTere  attacka,  to  neighbouring 
nerre-areas  is  clearly,  as  already  mentioned,  a  central  phenomenon* 
An  intense  discharge  always  tends  to  spread  to  other  connected  oeIls» 
in  proportion  to  its  intensity,  as  the  phenomena  of  epilepsy  abun- 
dantly illustrate. 

The  origin  of  the  tender  points  is  obscure,  and  has  been  the  aubjecl 
of  much  speculation.)     ^eir  localisation  to  the  places  at  which 

*  Sapp^  ('  Joamsl  de  PAnat  et  de  1«  Pbyiiologie/  rohU  1868,  p. 47)  hat  demon* 
•tntad  their  exiit^Doe  in  the  iheath  of  the  optic  nerre,  and  the  ftust  mantioaad  ia 
the  text  admite  of  no  other  explanation  than  the  existence  of  iimilar  nerres  la  all 
nerfe-iheatha,  which  hai,  indeed,  heen  demonitrated  by  Honley  ('  Proe.  Boy.  Had. 
end  Chir.  Soc'  1884^  and  Appendix  to  ManhaU'i  'Bxadshaw  Lectore,'  1887). 

t  An  ingenioQt  hypotheni  hai  been  formnlatad  by  Yanlair,  whioh  may  be  mcB" 
tioned.  According  to  Piemt  there  it  a  relation  between  the  length  of  a  Derre-flbia 
and  the  site  of  its  oelL  The  ibeath-nerres  will  ?ary  in  length  according  to  the  die* 
tance  from  the  eentra  at  which  they  terminate.  If  the  oeUi  discharge  in  the  order 
of  their  siie,  beginning  with  the  smallest,  the  sensation  will  seem  to  dart  oentri* 
fhgally.  For  the  apparently  centripetal  direction  a  stiU  more  complex  hypothesis 
has  been  suggested.  Most  nerves  contain  recurrent  fibres,  which  proceed  from  sc^a- 
cent  nenres  (Magendie,  Arloing,  and  Tripier).  These  recurrent  fibres  ascend  tha 
branches  and  trunk,  but  all  cease  before  the  foramina  of  exit  are  reached.  If  these 
end  in  the  nerve-sheath,  the  same  hypothesis  applied  to  the  recurrent  fibres  will 
serve  to  explain  the  centripetal  darting;  the  longest  fibres,  which  end  nearest  tha 
centre^  will  hare  the  largest  cells,  and  discharge  last.  Unfortunately  we  do  not 
know  that  any  of  the  recurrent  fibres  end  in  the  nerre-sheath,  and  if  they  do^  It  is 
probable  that  their  central  connection  is  the  same  as  that  of  the  direct  flbrss.  II 
seems  more  probable  that  the  arrangement  of  the  cells  in  the  centre  depends  on  the 
distribution  of  the  fibres  in  the  sheath,  and  that  this  arrangement^  and  not  the  tias 
of  the  cells,  determines  the  order  of  the  diecharge,  which  may  traverse  the  osntrs  ia 
opposite  directions  in  different  cases,  Just  as  in  one  epileptio  an  aura  may  paasdowi^ 
and  in  another  np,  the  arm. 

t  The  hypothesb  (of  Cfertu  and  otbsn)  iHdeh  esnasets  then  ^mUm  poiali  wiih 
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nerres  emerge  from  deeper  stmctnrety  or  divide,  tnggests  tlieir 
dependence  oa  mechanical  cames.  Accidental  pressure,  and  traction 
in  moYement^  will  have  most  influence  on  the  nerres  at  such  places, 
and  cause  there  a  greater  degree  of  stimulation  of  the  nerri  nervorum 
(Vanlair).  Manj  phenomena  of  neuralgia  suggest,  moreover,  that  a 
neuralgia  which  is  at  first  purely  central  maj  not  remain  so.  We 
have  seen  that  the  pain  often  causes  secondary  vascular  disturbance 
in  the  territory  of  die  nerve.  It  is  most  unlikely  that  such  disturb- 
ance, conspicuous  in  the  skin,  is  confined  to  the  surface.  It  probably 
involves  also  the  deeper  structures,  and  especially  the  nerve-sheaths, 
in  which  the  pain  is  especially  localised.  Such  secondary  vascular 
disturbance,  and  the  tissue  changes  to  which  it  ultimately  leads,  must 
constitute  a  source  of  irritation  of  the  nervi  nervorum,  and,  in  a  truly 
"  vicious  circle,"  must  intensify  the  malady,  which,  at  first  central, 
may  be  thus,  at  last,  peripheral  also.  It  is  probable  that  this  me- 
chanism takes  an  important  share  in  the  production  of  the  tender 
points,  and  is  also  the  cause  of  the  intractability  of  some  neuralgias. 

Not  only  is  it  probable  that  peripheral  disturbance  takes  part  in 
the  pathogenesis  of  central  neuralgia,  but  it  is  certain  that  central 
disturbance  is  concerned  in  some  neuralgias  of  peripheral  origin.  A 
traumatic  cause,  an  injury  to  a  nerve- branch,  may  induce  pain  far 
wider  in  area  than  the  distribution  of  the  injured  branch,  or  even  of 
the  nerve  from  which  it  comes.  In  some  cases,  again,  the  pain  is  felt 
not  in  the  area  of  the  nerve  injured,  but  in  that  of  some  other  nerve 
(refiiex  neuralgia).  An  interval  usually  elapses  after  the  injury 
before  the  pain  is  felt.  Lastly,  in  some  traumatic  cases,  division  of 
the  nerve  does  not  cure  the  neuralgia.  These  facts  can  only  be  ex- 
plained by  assuming  that  the  chief  cause  of  the  pain  is  a  morbid 
state  of  the  central  cells,  excited  by,  but  to  some  extent  independent 
of,  the  peripheral  lesion.  Doubtless  in  all  neuralgias  of  **sym« 
ptomatic  "  character  the  symptoms  depend,  in  varying  degree,  on  an 
induoed  central  disturbance. 

Yabiovs  Fobms. — Cases  of  neuralgia  differ  much  according  to 
their  situation,  character,  and  cause,  and  hence  it  is  necessary  to 
describe  in  some  detail  the  varieties  of  the  disease.  According  to 
■itaation*  we  have  to  consider  separately  those  which  occupy  the 
liead,  neck,  arm,  trunk,  and  leg.  According  to  character,  we  have 
** epileptiform  neuralgia,'*  and  **  reflex  **  or  **  sympathetic  neuralgia;** 
while  of  those  which  depend  on  special  causes  the  most  important  are 
the  traumatic,  ht/petic,  ansemic,  malarial,  syphilitic,  and  diabetic 
forms. 

It  is  important  to  remember  that  neuralgia  is  often  not  confined  to 
a  single  nerve.    Those  who  are  liable  to  the  affection  in  a  high  degree 

IW  dbtribotion  of  the  recarrent  B«rvM,  rctts  od  too  many  iinproTablo  aMumptions 
to  iiiirii  deUllcd  daMriptka. 
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gometimea  suffer  from  neuralgia  in  manj  aitnationi^  aimnltaneonalj 
or  in  Buoceaaion. 

VdRitnta  PMTRyDiwo  ojr  Bnvjnow, — Newralgia  of  (he  Fi/ih  Sfer^e. 
tSi/aeial  or  Trigeminal  Neuralgia :  Tic  Douloureux ;  Prosopalgia. — 
Under  these  variouB  designationa  the  most  common  form  of  neuralgia 
baa  been  deacribed.  Neuralgia  of  the  fifth  ia  probablj  more  frequent 
than  all  the  other  Tarietiea  together,  and  it  presents,  in  most  typical 
form,  the  oharacteristio  symptoms  of  the  disease.  Nor  is  this  surprising 
when  we  consider  that  the  fifth  is  inoomparablj  the  most  important 
nerve  of  oommon  sensibility  in  the  body. 

The  oausea  of  this  form  are  all  those  that  have  been  described  in  the 
section  on  etiology ;  indeed,  the  general  history  of  neuralgia  is,  to  a 
large  extent,  based  on  the  symptoms  of  this  rariety.  It  is  equally 
common  on  the  two  sides.  The  seat  of  the  pain  may  be  in  any  of  the 
three  divisions  of  the  nerre ;  and  it  more  commonly  occupies  one  or 
two  of  the  divisions  than  all  three.  The  tender  points  are  often  well 
marked,  and  in  them  the  pain  has  its  chief  intensity. 

Neuralgia  of  the^lrsi  diwieiou  is  felt  chiefly  in  the  supra-orbital 
branch,  and  hence  is  often  called  eupra-arhitail  neuralgia.  The  fre- 
quency with  which  it  was  formerly  due  to  malaria  has  left  for  it  the 
popular  name  of  "  brow-ague,'*  although  this  cause  is  now  rarely  ope- 
vatiTe  in  this  country.  The  pain  radiates  from  the  supra-orbital  notch 
oirer  the  anterior  half  of  the  head,  and  is  often  felt  in  the  eyelids  and 
eren  in  the  eye,  and  in  the  side  of  the  nose.  The  most  important 
tender  points  are  the  eupra-arbUal  just  above  the  notch  or  foramen  of 
that  name,  a  palpelfrdl  in  the  outer  part  of  the  upper  eyelid,  a  naeal 
at  the  emergence  of  the  nasal  branch  at  the  lower  edge  of  this 
bone,  and  sometimes  an  ooalar  within  the  eyeball.  Fain  felt  just  above 
the  eyebrows  is  sometimes  due  to  a  morbid  state  of  the  frontal  sinuses* 
but  pain  from  this  oause  is  generally  double,  and  is  often  secondary  to 
ooryia.  The  lining  membrane  of  the  sinus  is  supplied  by  the  fifth 
nerve,  and  it  has  been  conjeetured  that  the  pain  occurs  when  the  small 
opening  of  the  sinus  into  the  nasal  cavity  becomes  dosed.  Seelig. 
miiller  thinks  that  this  is  the  cause  of  the  pain  even  in  malarial  cases. 
But  the  nerves  of  the  sinus  (or  their  oentres)  seem  to  be  particularly 
obnoxious  to  certain  influences,  as  is  shown  by  the  peculiar  pain,  evi* 
dently  referred  to  these  sinuses,  which  many  persons  experience  after 
eating  ices.  We  cannot,  therefore,  conclude  that  because  the  pain 
occupies  this  situation,  it  is  necessarily  due  to  a  local  cause.  The 
supra-orbital  region  is  a  not  uncommon  seat  of  localised  pain  that  is 
ap)iarently  neuralgic.  This  does  not  follow  the  course  of  the  nerves, 
but  it  may  be  felt  sometimes  over  one  eye,  sometimes  over  both. 

Oeulnr  Neuralgia. — ^The  eyeball  is  an  occasional  seat  of  neuralgic 
pain,  often  of  considerable  severity.  This  is  sometimes  associated  with 
some  error  of  refraction,  especially  hypermetropia,  but  occurs  also 
independently  of  any  abnormality  of  the  eye  itself.    Either  one  or 
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both  ejM  maj  be  affected.  The  pain  maj  occur  spontaneouslj,  or 
may  be  brought  on  by  use  of  the  ejea ;  it  is  not  often  accompanied 
bj  photophobia.  When  severe,  there  is  occasionally  dimness  of  sigbt* 
apparently  of  inhibitory  origin,  and  the  amblyopia  may  be  accom- 
panied  by  a  peripheral  restriction  of  the  field  of  yision.  Ocular 
neuralgia  may  exist  alone,  or  be  associated  with  pain  in  adjacent  parts, 
and  sometimes  with  pain  that  extends  far  beyond  the  limits  of  the 
fifth  nerve.  Bilateral  pain  sometimes  passes  from  the  eyes  over  or 
through  the  head  to  the  occipital  region,  and  even  down  the  neck. 
Ansemioprls  often  complain  of  a  peculiar  dragging  pain  at  the  back  of 
the  eyeit  increased  by  their  use.  Ocular  pain  is  often  associated 
with  rheumatism ;  the  subjects  of  rheumatic  iritis  may  be  liable  to 
pain  in  the  eyeballs,  which  seems  to  be  neuralgic  in  character. 

In  neuralgia  of  the  second  diviiion^  infra-orbital  neuralgia^  the  pain 
occupies  the  area  between  the  orbit  and  the  mouth  and  extends  over 
a  great  part  of  the  cheek,  and  to  the  ala  nasi.  The  chief  foci  of  pain 
and  tender  points  are  an  infra-orbital,  at  the  emergence  of  the  nerve 
beneath  the  orbit ;  a  fuuoZ,  at  the  side  of  the  nose ;  a  malar  over  the 
most  prominent  part  of  that  bone,  and  n  gingival  line  below  that  bone, 
along  the  line  of  the  gums  of  the  upper  jaw :  very  rarely  there  is  a 
point  in  the  palate  or  in  the  upper  lip.  The  most  acute  pain  is  often 
felt  only  in  one  portion  of  the  nerve,  as,  for  instance,  the  side  of  the 
nose ;  but  it  usually  radiates,  in  a  slighter  degree,  over  a  wider  extent 
When  the  third  divieion  is  affected,  the  pain  often  extends  over  a 
large  area,  occupying  the  parietal  eminence  and  the  temi>le,  the  ear, 
the  lower  jaw,  and  the  tongue.  The  chief  tender  points  are  the 
inferior  dental,  at  the  foramen  of  that  name ;  the  temporal^  in  the 
posterior  part  of  the  temple  on  the  auriculo-temporal  brunch ;  it  may 
be  a  little  lower  down,  just  above  the  zygoma,  in  front  of  the  ear,  and 
it  a  very  common  focus.  The  parietal,  over  the  parietal  eminence,  10 
common  to  this  and  to  occipital  neuml^'ias.  Sometimes  there  is  a 
focus  of  pain  in  the  tongue.  Separate  portions  of  this  branch  are 
•ometiuies  affected  alone,  especially  the  inferior  dental  and  the  auri- 
eolo-temporaL  A  boring  pain  limited  to  the  temporal  point  is  espe- 
oially  common.  Most  intense  neuralgia  is  sometimes  confined  to  the 
lingual  branch.  Occasionally  a  tender  point  exists  in  the  cervical  spinet 
at  the  first  two  or  at  the  fifth ;  its  exact  cause  is  obscure. 

The  pain  in  trigeminal  neuralgia  is  often  peculiarly  intense,  and 
presents  every  variety.  It  may  radiate  from  one  part  of  the  fifth 
nerve  to  the  next,  and  even  to  other  nerve-regions.  Thus,  in  one  case 
of  violent  neuralgia  of  the  second  division  of  the  fifth,  the  pain  often 
radiated  to  the  occipital  region,  and  sometimes  to  the  shoulder  on  that 
side.  The  effect  of  cold  and  contact  in  exciting  the  pain  are  well 
marked,  and  it  is  often  increased  by  movement  of  the  face  or  jaw,  so 
that,  in  severe  cases,  mastication  may  be  impi>s8iMe,  and  it  may  be 
difficult  to  g^ve  sufficient  food.  If  the  ear  is  the  seat  of  luiin,  either 
alone  or  with  other  parts,  the  attack  may  be  accompanied  or  followed 
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bj  auditoiy  hTpenwtheflUL  When  the  pain  is  rerj  acute  and  ■addea* 
reflex  muscular  spasm  may  occur  in  the  face  (the  **  tic  convulsif "  of 
the  French).  Paralytic  phenomena  are  rare,  but  transient  paralysis 
of  the  third  nerre  has  been  observed  to  follow  each  paroxysm  of  pain 
in  the  supra-orbital  branch.  Sometimes  paroxysms  of  seTere  pain  in 
the  fifth  nerve  are  accompanied  by  subjective  flashes  of  light,  especially 
when  the  eyeballs  are  the  seat  of  pain.  The  Taso-motor  disturbance 
already  described  is  frequently  seen,  flushing,  sweating,  permanent 
dilatation  of  the  Tessels  (often  conspicuous  on  the  eye),  saUvation, 
increased  secretion  of  mucus  in  the  nose,  lacrymation.  Trophio 
disturbances  occasionally  occur, — acute,  as  erythema,  or  chronic,  as 
thickening  of  the  perioiiteum,  loss  of  hair,  or  local  greyness.  Even 
unilateral  atrophy  of  the  face  has  been  met  with.  It  is  probable 
that  in  many  of  these  cases  the  pain  has  been  the  result  of  actual 
changes  iu  the  nerves.  The  course  of  the  fifth  in  the  base  of  the  skuU, 
through  the  membranes  and  bony  foramina,  exposes  it  to  damage  from 
many  morbid  processes,  and  causes  its  fibres  to  suffer  when  there  is 
any  inflammatory  swelling  of  the  sheath. 

Occasionally,  migratory  pains  are  felt  in  various  parts  of  the  scalp, 
sometimes  on  one  side,  sometimes  on  the  other,  without  any  distinct 
relation  to  the  nerve-trunks.  There  may  be  tenderness  of  the  skin 
during  and  after  the  paroxysms  of  pain.  This  form  is  sometimes 
more  closely  allied  to  rheumatism  than  isordiuaiy  neuralgia.  Barely 
there  is  neuralgic  pain  over  the  whole  scalp  at  the  same  time,  so  that, 
as  one  patient  expressed  it,  there  is  *'  a  cap  of  pain  on  the  head.*' 
Pain  at  the  vertex  is  a  common  form  of  headache,  sometimes  closely 
allied  to  neuralgia,  and  it  may  alternate  with  characteristic  neuralgio 
pains  in  other  situations. 

Cervieo-occipital  NeurtUgia. — The  pain  is  felt  in  the  region  of  the 
neck  supplied  by  the  first  four  cervical  nerves,  and  in  the  posterior 
portion  of  the  head,  chiefly  along  the  oourse  of  the  great  occipital  nerve* 
Thus  the  pain  may  extend  oyer  the  greater  part  of  the  neck  as  well  as 
over  the  head,  as  far  forward  as  the  parietal  eminence  and  the  ear. 
It  is  occasionally  confined  to  the  posterior  branches,  extending  over 
the  back  of  the  neck  and  occiput.  The  most  important  tender  points 
are  (1)  about  midway  between  the  mastoid  process  and  the  spine,  at 
the  point  at  which  the  great  occipital  nerve  becomes  superficial,  (2) 
over  the  branches  of  the  cervical  plexus  between  the  sterno-mastoid 
and  trapezius,  and  (8)  just  aboTO  the  parietal  eminence,  the  focus 
common  to  occipital  and  trigeminal  neuralgia.  Fusion  of  these  two 
forms  of  neuralgia  occurs,  not  only  aboye  but  also  below,  where 
the  distribution  of  the  cervical  neryes  blends  with  that  of  the  third 
division  of  the  fifth  oyer  the  lower  jaw.  A  primary  cervical  neuralgia 
may  extend  into  this  region  of  the  fifth  ;  doubtless  the  centres  blend 
as  does  the  distribution.  It  is  probable  that  cervico'occi  pital  neuralgia 
is  more  often  bilateral  than  any  other  form,  especially  when  confined 
to  the  occipital  region.    I  have  known  most  severe  bilateral  ne 
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to  be  limited  to  the  anterior  oerrical  region,  from  the  jaw  to  the  upper 
part  of  the  thorax  on  each  side.  The  pain  in  eenrioo-occipital  nenralgia 
IB  rarelj  intermitting ;  there  is  more  or  less  dull  constant  pain  with 
occasional  exacerbations,  less  yiolent  than  in  the  trigeminal  form. 
The  scalp  maj  become  extremelj  tender,  so  that,  during  the  pain,  the 
patient  cannot  bear  the  hairs  to  be  touched.  This  form  of  neuralgia 
is  not  common,  and  Anstie  believed  that  it  occurs  especially  in  those 
who  have  suffered  from  other  forms. 

Certrico-brcuihial  and  hrnehial  neurcUgia  include  those  forms  in  which 
the  pain  is  referred  to  the  region  supplied  bj  the  four  lower  cervical 
and  the  first  dorsal  nerves.  The  pain  maj  be  felt  in  the  lower 
and  posterior  part  of  the  neck,  or  any  part  of  the  arm  and  hand,  but  ia 
commoKlj  most  intense  in  the  axilla,  at  the  brachial  plexus,  and 
along  the  course  of  the  ulnar  nerve.  The  regi(m  of  the  last  is  a 
verj  frequent  seat,  but  sometimes  the  pain  is  referred  to  other  nerves. 
It  is  commonlj  increased  by  movement,  and  may  render  the  arm 
almost  useless.  It  is  often  excited  by  writing,  and  this  may  g^vo  rise 
to  an  erroneous  impression  that  it  is  connected  with  the  act  of  writing. 
Some  severe  forms  of  brachial  neuralgia,  indeed,  have  their  origin  in 
a  senaory  occupation-neurosis,  but  this  variety  has  been  separately 
described  (p.  710).  The  moat  common  tender  points  in  brachial 
neuralgia  are  the  axiUaryf  the  eireun^le»,  at  the  posterior  border  of  the 
deltoid;  a  tuperior  ulnar  behind  the  elbow,  and  an  inferior  ulnar  in 
front  of  the  wrist.  The  latter  is  the  most  frequent  of  all  the  brachial 
focL  Others  occasionally  met  with  are  the  vertebral^  by  the  side  of  the 
lower  cervical  spines ;  asoapiiZar,at  the  inferior  angle  of  that  bone ;  an 
mrirnn/ol  kumerdl^  on  the  outer  side  of  the  arm  three  inches  abofe  the 
condyle,  over  the  musculo-spiral  nerve ;  and  a  radial^  in  the  lower  and 
oater  part  of  the  forearm.  There  is  usually  some  constant  pain  in 
addition  to  the  acute  paroxysms.  Occasionally  it  may  radiate  to  the 
side  of  the  chest,  and  then,  if  on  the  left  side,  may  simulate  angina 
pectoris.  The  pain  is  almost  always  intensified  by  movement.  Trophic 
disturbance  in  the  arm  is  very  rare  in  cases  of  true  neuralgia,  and, 
indeed,  probably  always  indicates  neuritis.  When  the  pain  starts  from 
the  fingers,  it  may  begin  with  some  sensation  other  than  pain,  such  as 
tingling,  which  changes  to  pain  as  it  passes  up  the  arm.  In  some 
patients  with  brachial  neuralgia  the  arm  is  peculiarly  liable  to  be  the 
seat  of  tingling  at  night.  Brachial  neuralgia  is  not  often  due  to 
diathetic  causes,  with  the  exception  of  rheumatism,  with  which  it  is 
often  associated  even  when  there  is  no  suspicion  of  neuritis.  On  the 
other  hand,  it  is  more  frequently  than  any  other  the  result  of  injury. 
Probably  many  cases  of  supi>osed  neuralgia  are  really  cases  of  neuritis 
of  the  brachial  plexus,  which  may  arise  by  mig^tory  inflammation. 
But  true  neuralgia  of  the  arm,  widely  Hpread,  may  be  set  np  by  a  slight 
Injury,  as  a  blow,  which  does  not  api»arently  cause  neuritiM.  Bra(*hial 
Boaralgia  is  occasionally  associated  with  neuralgia  of  the  fifth,  and  this 
whmi  there  is  no  connecting  pain  in  the  neck. 
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IVttiil;  NeuraXgia* — Of  the  neuralgias  of  the  tmnk,  we  haTe»  finl^  tha 
dor$0'intereo$tal  fomu^  which  oocupj  the  intercostal  nerreti,  from  the 
third  to  the  ninth,  characterised  bj  pain  coursing  along  the  intercostal 
spaces  or  parts  of  them.  It  is  sometimes  bilateral  and  symmetrical. 
There  is  usually  a  constant  dull  pain,  with  acute  stabbing  exaoerb^ 
tions,  but  sometimes  the  continuous  pain  exists  alone,  or  the  sharper 
pains  are  excited  only  by  movement,  respiratoxy  or  other.  There  are 
foci  of  intensity  and  tender  points  at  the  emergence  of  the  three 
branches  of  the  intercostal  nerre, — ^beside  the  Tertebna*  near  the 
middle  line  in  front,  and  midway  between  these  two  points  in  the 
mid-axillary  line.  Intercostal  neuralgia  is  most  frequently  due  to 
cold,  or  to  injury,  such  as  a  oontusion.  It  is  sometimes  extremely 
obstinate  and  of  long  duration. 

The  thoracic  wall  is  also  the  seat  of  more  trifling  neuralgio  pains  | 
one  of  these  is  pleurodynia,  which  differs  from  true  mtecoosfeal 
neuralgia  in  being  usually  localised  at  some  spot  not  oorresponding  to 
the  course  or  exit  of  the  intercostal  nerves.  It  appears  to  be  a  troe 
neuralgia,  distinguished  from  myalgia  by  the  fact  that  it  is  local,  Tory 
acute  in  character,  and  is  excited  by  expansion  of  the  thorax  rather 
than  by  lateral  movements  of  the  trunk.  The  theoxy  that  it  is  a  nen* 
ralgia  of  the  pleural  nerves  has  much  probability.  Another  common 
neuralgia  is  the  infra-mammary  pain  of  anssmic  women.  Yevy 
limited  in  position,  it  is  more  or  less  constant,  and  is  rarely  increased 
by  respiration  to  such  an  extent  as  to  interfere  with  the  free  expan^ 
•ion  of  the  thorax.  The  relation  between  intercostal  neuralgia  and 
pulmonary  trouble  is  a  difficult  subject,  on  which  satisfaclozy  facts 
are  difficult  to  obtain,  and  few  observers  have  ventured  to  oorroborate 
the  statement  of  Woiliez  that  acute  intercostal  neural^  is  always 
accompanied  by  a  secondary  congestion  of  the  lung.  It  is  mors 
probable  that  when  this  association  exists,  the  true  relation  is  the 
reverse.  The  intercostal  nerves  are  frequently  alK>  the  seat  of  heipetie 
neuralgia. 

The  neuralgias  that  occupy  the  lower  half  of  the  trunk  have  been 
grouped  as  lumbo-ahdominal.  The  pain  has  a  oourso  similar  to  that 
of  the  intercostal  form.  Foci  of  pain  and  tender  points  are  found  at 
the  back,  beside  the  vertebra,  over  the  posterior  branches ;  at  the 
middle  of  the  iliac  crest  (iliae  point)  ;  at  the  lower  part  of  the  rectus 
(kypogattrie  point) ^  while  sometimes  there  is  in  the  male  a  $eroialt  and 
in  the  female,  a  k^ial  point.  These  pains  are  often  bilateral,  and  may 
change  their  position  from  time  to  time.  They  are  generally  acute 
pains,  but  now  and  then  have  a  constricting  character,  like  the  girdle* 
pain  of  organic  disease,  but  distinguished  from  them  by  their  muta- 
bility. Lum bo-abdominal  neuralgias  seem  to  be  sometimes  secondary 
to  disease  of  the  pelvic  organs,  especially  in  the  female.  Neuralgia  in 
the  penis  has  been  thought  to  result  from  masturbation.  It  may  also 
be  due  to  litbsemia,  and  from  this  cause  I  have  known  it  to  be  most 
severe  and  long  continued. 
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The  spinal  eolurttm  i»  a  very  commoa  i^ftt  of  Deiii^lg^c  paJo,  especiallj 
iaveukl;  woueti  and  after  coocussJou  of  the  spine.  It  constitutei  one 
of  the  moat  troublf  some  of  the  man;  p^a  of  hTsteria,  and  ono  of  the 
noat  enduring  conaequi-Di;(-B  of  railwsj  accidents.  The  pain,  in  most 
SMee,  ia  fell  through  a  oonaider&ble  vertii.'aJ  extent  of  the  spine,  and  is 
•peciall  J  intense  in  certain  epota,  usaall  j  in  more  than  one.  Tbe  liorsal 
region  ia  the  most  common  seat,  iieit  tbe  lower  cerricaJ.  and  lesst  fre- 
qocntl^  the  lumbar  region.  Sometimea  the  pain  is  localised  on  one  side 
ottbeepine,  cloeetoit.  That  which  ia  feltin  thespiiieincaaM  of  ^istrie 
ttloeraeema  tobeitsort  of  reflex  nearal^a.  Often  the  pain  a>.<«m8  topasa 
mp  to  the  back  of  the  head.  Sfinal  neuralgia  may  be  associated  with 
•  nnul&r  pain  in  some  other  pari  of  the  trunk,  in  tbe  shoulder,  arm.  or 
t«g.  It  ia  usually  accompnnied  by  coneiderttble  tenderness,  and  ia  in- 
weMpd  by  fatigue,  by  nae  of  the  1''^*,  by  long  aitting  or  standing,  and 
■Isoby  vibration.  sQchaa  the  morement  of  a  carriage.  Tiie  latter  point 
Ib  often  of  considerable  diatrnoatic  importance,  for  it  is  far  more  marked 
ia  neiiralgia  than  in  spinal  diseaeea  cauaing  pain.  On  the  other  hand, 
lbs  pain  ia  not  increased  by  slight  moTement,  as  ia  the  pmn  of  growtha 
Mid  cwiea.  It  ia  aeldom  distinctly  paroxysmal,  hut,  as  already  men- 
tioned, in  one  case  paroiysms  of  pain  tn  the  cervical  apine  and  vertex 
were  moat  intense,  and  each  was  accompanied  by  opiatbotoiioa.  It  it 
QDCcrtun  in  what  strurtare  this  spinal  neoDtlgia  is  produced.  It  it 
often  associated  with  neuralgia  elsewhere,  and  also  witb  rbenmatism 
of  the  6brons  tissues,  so  that  some  casea  seem  to  be  of  the  nature  of 
rheumatic  neuralgia.  It  has  been  thought  that  the  membranes  are 
the  Mat  of  the  pain,  bnt  tfaere  ia  no  real  eridence  for  or  against  tho 
ttioory. 

Another  verr  common  seat  of  neuralgia  is  the  mitral  region,  no 
donbtin  consequence  of  the  plexus  of  nerrea  that  lies  between  the  bout 
■ad  the  skin.  Pains  of  peUic  origin  are  often  referred  to  this  region. 
M  thuae  of  parturition  show.  Ocrasiooally  the  pain  is  felt  chiefly 
about  the  coccyx,  tt  must  be  remembered  that  the  flbroua  tieanea 
over  the  aacrum  are  sometimea  the  seat  of  acute  rheumatic  pain,  each 
■a,  higher  up,  is  trrmed  lumtutgo. 

Nfuraiyia  of  llieLfg  — In  the  lower  limb,  m-tinilgia  ia  rare  in  the  retrioo 
nppUed  from  the  lunil>ar  pleiua,  although  n  eruralform,  in  whioh  the 
pain  occupies  chiefly  the  front  of  the  tliigh.  Is  oorMionally  met  with. 
In  most  instances  pnin  in  this  region  ia  of  spotmdary  origin,  due  to  a 
lesion  of  the  lumbar  plexus,  aa,  tor  instance,  from  the  [iressnrs  of  an 
abd<>aitDat  tumour,  or  ia  due  to  the  extension  of  neuritia  from  Uw 
■eiatic  up  the  lumbo>iwciii1  cord. 

Th"  majority  of  nonralgic  paina  in  tbe  leg  are  in  the  region  of  tho 
■eaatic  nerre.  and  are  groupod  under  the  designation  of  acintica.  The 
pant  oci-'Upiea  esp<-ciaJly  the  eunrae  of  the  nerre,  but  tender  foci  ara 
^"  i  with  in  certain  apots; — lumbar,  ui'ar  the  spine,  just  above  the 
;  tacro-iliae,  at  ihe  nrtiuuliitiiiu  of  the  same  name ;  a  glniral, 
•ite  the  middle  of  tbf  lower  bordrr  of  the  gluteus ;  a  series  of  spots. 


^ 
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Tarying  in  exact  poBiiion,  along  the  eoaTse  of  the  nenre  in  the  posterior 
region  of  the  thigb ;  a  pwoneal  behind  the  head  of  the  fibnla ;  a  maUeotar 
behind  the  lower  extremity  of  the  fibula,  and  an  esUemal  planiar  at 
the  oater  border  of  the  foot.  It  is,  however,  certain  that  soiatioa  is 
seldom  a  true  neuralgia.  Almost  all  severe  cases  are  due  to  inflam- 
mation  of  the  nerve-trunk ;  the  evidence  of  this  has  been  stated  in  the 
account  of  the  disease  in  the  first  volume. 

Lastly,  it  shonld  be  mentioned  that^  in  rare  cases,  neuralgic 
pains  are  felt  almost  everywhere,  in  the  limbs,  trunk,  and  head,  and 
a))parently  constitute  a  sort  of  universal  neuralgia.  The  few  cases 
I  have  seen  have  been  in  adult  men,  and  associated  with  hypochon- 
driasis. 

TdMiBTiBS  DEFENDtNQ  oif  OffJMJCTXM  JJTD  OdVSM* — Epileptiform  Keu- 
rdlgia. — The  term  is  applied  (according  to  the  example  of  Troussean) 
to  an  intractable  form,  in  which  each  attack  of  pain  comes  on  very 
suddenly,  with  intense  severity,  and  lasts  usually  less  than  a  minute, 
sometimes  only  a  few  seconds,  rarely  two  or  three  minutes.  The 
frequency  with  which  the  attacks  recur  varies  in  different  cases ;  the 
daily  number  may  be  one,  a  huudred  or  more.  The  pain  is  most  in- 
tense, so  that  the  patient  stamps  about  the  room  in  agony,  or  tries  to  get 
xelief  by  violent  rubbing  or  by  pressure.  Trousseau  relates  the  case 
of  a  lady  whose  malar  bone  was  atrophied  in  consequence  of  the  pros* 
sure,  repeated  every  few  minutes  for  years.  The  sufferers  from  this 
terrible  form  are  usually  in  the  second  half  of  life.  The  pain  is 
invariably  in  the  region  of  the  fifth  nerve,  sometimes  in  tbe  whole, 
sometimes  in  part  only,  but  rarely  confined  to  a  single  branch. 
Convulsive  spasm  in  the  faoe  may  accompany  the  pain  (convulsive 
epileptiform  neuralgia)  • 

Beflex  or  sympaihetie  neuraHgtoB  are  those  in  which  the  pain  is  fdt  in 
another  nerve-region  than  that  in  which  its  cause  exists.  To  radi- 
ation of  neuralgic  pain  must,  as  already  stated,  be  ascribed  to  the 
extension  of  the  central  discharge  to  adjacent  centres,  but  the  term 
**  reflex  neuralgia"  is  not  applied  to  such  cases,  but  to  those  dther  in 
which  the  pain  exists  only  at  a  distance  from  its  cause,  or  in  which 
the  distant  neuralgia  has  no  sensory  continuity  with  the  primary  pain* 
The  pain  of  a  carious  tooth  may  be  associated  with  a  distant  and 
apparently  disconnected  pain  in  some  other  part  of  the  fifth  nerve,  or 
such  disease  may  cause  only  distant  neu  ralgia,  and  no  local  pain.  The 
proneness  of  the  fifth  nerve  to  be  affected  in  neuralgia  renders  it  a 
common  seat  of  the  reflex  form.  For  instance,  neuralgia  limited  to 
the  fifth  has  been  produced  by  injury  to  the  ulnar  nerve,  and  also  to  the 
occipital  nerve  (Anstie),  Nevertheless,  the  converse  relation  is  some- 
times observed ;  carious  teeth  are  said  occasionally  to  cause  neuralgia 
in  other  parts,  as,  for  instance,  in  the  cervico-brachial  region  (Salter). 
When  no  local  pain  is  felt,  we  must  assume  that  the  centre  to 
which  the  afferent  impressions  directly  come^  is  not  thus  excitable  to 
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painful  actiTitjy  or  even  so  as  to  influence  consciousness,  but  tbat  it 
is  in  connection  with  another  centre,  which,  bj  natural  or  acquired 
susceptibility,  is  disposed  to  excessiTO  action.  Ourions  cases  are  on 
record  in  which  the  act  of  micturition  iuTariablj  caused  a  pain  in  the 
region  of  the  arm  supplied  bj  the  uLaar  nerve.* 

The  cause  and  seat  of  reflex  neuralgia  maj  be  most  yaried.  When 
due  to  causes  acting  on  the  cerebro-spinal  nerves,  the  pain  is  usuallj 
felt  on  the  same  side,  and  i-arely  far  distant.  A  most  important  class 
of  reflex  pains  are  those  which  are  produced  by  disease  of  the  internal 
Tiscera,  such  as  the  spinal  pain  in  ulcer  of  the  stomach,  the  sacral  pain 
in  uterine  disease,  the  scapidar  pain  in  affections  of  the  liver,  the  pain 
in  the  testicle  in  renal  colic,  and  pain  in  the  front  of  the  thigh  and 
spine  in  gonorrhoeal  orchitis  (Mauriac).  Many  of  tliese  are  rather 
reflected  pain  than  neuralgia  proi>erly  so  called,  but  they  occasionally 
persibt  when  their  cause  is  removed,  or  assume  disproportionate  inten- 
sity. They  are  of  very  great  practical  importance  on  account  of  the 
readiness  with  which  their  cause  may  escape  attention. 

Traumatic  neuralgia$  are  those  that  are  excited  by  injury  to  nerves 
— ^by  contusion,  and  by  punctured,  lacerated,  or  incised  wounds.  In 
some  instances  the  pain  is  the  result  of  a  neuritis,  set  up  by  the  injury, 
which  may  ascend  the  nerves  and  pass,  at  a  junction,  to  other  trunks. 
But  neuralgia  may  also  be  set  up  when  there  is  no  more  than  the  local 
and  transient  inflammation  at  the  spot  injured.  Such  neuralgias  may 
follow  nerve-lesions  in  any  part  of  theboily,  but  are  especially  frequent 
in  the  arm,  the  nerves  of  which  are  much  exi)osed  to  injury.  In  the  days 
of  venesection,  a  common  form  of  neumlgia  resulted  from  injury  to  a 
eataneous  nerve  in  the  operation.  It  may  follow  wounds  of  both  large 
and  small  nerves,  and  by  some  observers  has  been  thought  to  be  more 
frequently  due  to  the  latter,  but  it  must  be  remembered  that  small 
nerves  are  more  often  wounded  than  larger  trunks.  Anstie  believes 
that  neuralgia  is  more  common  from  partial  injuries  than  when  the 
nerves  are  completely  divided.  It  is  a  frequent  consequence  of  g^n* 
■hot  injuries  of  nerves.  In  some  cases  the  disease  is  ap)>arently  due  to 
the  implication  of  nerves  in  a  cicatrix,  and  the  morbid  enlargement  of 
the  nerve-ends  after  amputation,  which  goes  by  the  name  of  *'  bulbous 
Derres**  and  may  cause  much  suffering. 

The  pain  may  ^mmence  a  few  hours  or  days  after  the  injury,  but 
more  frequently  not  until  after  an  interval  of  some  weeks  or  months. 
It  generally  begins  in  the  point  injured,  but  is  rarely  limited  to  this,  or 
effVD  to  the  part  supplied  by  the  wounded  branch.  It  usually  radiates 
to  adjacent  regions,  and  sometimes  to  parts  supplied  by  other  nerve- 
Imnks.  For  instance,  a  woman  received  a  blow  on  the  thorax, 
piobably  contusing  an  intercostal  nerve.    The  early  pain  of  the  injury 


•  Sevsnl  such  esMS  ars  givto  by  YanUir  ('  Lcf  Nemlfriet/  p.  830) ;  ons  of 
mm  tnm  a  carious  toarM, — the  aaiobiogT»phy  of  ClMrvndun,  Chancellor  to 
IL    8ss  asis  oa  p^  799. 
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Mftsed,  but  two  raontlifl  lAt«r,  neiumlgic  pains  vi>iiiinet»oed  at  the  upoi, 
and  g^raduallj  spread  over  the  whole  region  supplied  bj  the  cervical 
and  brachial  plexus  (Ollivier).  The  pain  may  be  less  intense  at  the 
seat  of  the  injurj  than  it  is  elsewhereb  and  it  maj  emn  be  absent 
at  the  former,  and  then  is  of  the  purelj  reflex  Tarietj,  instances 
of  which  haye  been  already  mentioned.  These  facts,  and  also  the 
drcamstance  that  the  pain  is  not  always  influenced  by  excision  of  the 
injured  nerve,  show  clearly  that  it  is  to  a  large  extent  of  oential  origin, 
the  expression  of  a  disturbance  which,  thoagh  excited  by  the  nenre 
injuiy,  is  to  a  considerable  extent  independent  of  it,  and  doubtless 
due,  not  only  to  the  excitant,  but  also  to  a  predisposition,  such  as  is 
concerned  in  the  production  of  other  neuralgias.  The  same  fact  is 
seen  even  more  clearly  in  cases  in  which  some  injury  leares  a  slight 
local  weakness  or  disability,  and,  years  afterwards,  the  part  may  become 
the  seat  of  neuralgic  pain,  under  the  influenoe  oC  a  constitutional 
tendency. 

The  pain  is  usually  intermitting  in  character,  but  often  most  intense 
in  degree,  and  causes  profound  depression  of  the  general  system*  It 
may  excite  muscular  spasm,  and  also,  especially  soon  after  the 
injury,  other  reflex  symptoms  such  as  vomiting.  Yaso-motor  di^ 
turbanoe  occasioually  ensues ;  trophic  changes  in  the  skin  and  joints 
have  been  described,  but  it  is  Tory  doubtful  whether  nutrition  suifers 
except  in  consequence  of  considerable  secondary  neuritis.  These 
lesions  are  considered  more  fully  in  the  chapter  on  neuritis  in  the 
first  volume.  The  course  of  traumatic  neuralgia  is  often  tedions,  some- 
times most  prolonged,  and  it  has  been  known  to  last  to  the  end  of 
life,  in  spite  of  every  medical  and  surgical  measure  that  could  be 
devised  for  its  relief.  When  it  ceases,  it  is  prone  to  recur  under  the 
influence  of  general  depressing  influences. 

OecupatioK^NeuralgiaB. — These  are  pains,  mors  or  Isss  neuralgic  in 
character,  brought  on  by  some  halntual  act  They  are  the  sensory 
forms  of  occupation- neurosis,  in  the  account  of  which  they  hare  been 
fully  described. 

Herpetic  Neuralgia. — Herpes  aoster,  whatever  its  seat,  is  nsndly 
accompanied  by  pain  of  a  neuralgic  character.  The  explanation  of 
this  is  found  in  the  condusiye  evidence  that  the  eruption  is  tha  effect 
of  nerre  irritation,  probably  always  inflammatory^jin  dharscter.  It 
corresponds  in  area  to  the  distribution  of  certain  nerres,  and, 
post  mortem,  inflammatioa  has  been  found  in  the  nerve  (Haight)  and 
in  the  ganglia  of  the  posterior  roots  (Barensprung,  Ohareot,  Ac*). 
The  neuralgic  pain  is  thus  '^  sympt>miario,"  the  result  of  organic 
change  in  the  nerres.  Sometimes  herpes  occurs  in  the  area  of  a 
nerve  which  has  long  been  the  sea;t  of  neuralgic  pain,  aad  hence  is 
regarded  as  an  occasional  trophic  effect  of  neursJgia,  but  it  is  an 
extremely  rare  consequence^  and  probably  only  occurs  in  cases  in 
which  the  pain  is  the  expression  of  organic  changes,  and  is  not  a 
consequence  of  simple  idiopathic  neuralgia. 
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In  eases  of  ordinary  losier,  pain  may  occur  before  or  after  the 
emption.  The  initial  pain  precedes  the  appearance  of  the  eruption 
for  a  few  hours  or  days,  is  usually  moderate  in  severity,  and  com 
monly  (but  not  always)  subsides  as  the  cutaneous  lesion  is  developed. 
Sometimes  this  pre-herpetic  pain  is  absent^  especially  in  the  young, 
although  even  then  there  is  usually  an  initial  sensation  of  tingling  in 
the  part.  The  pain  that  succeeds  herpes  is  more  constant.  It  comes 
oa  usually  during  the  decline  of  the  eruption,  and  iU  occurrence 
bears  no  relation  to  the  seat  of  the  herpes.  The  sequel  is  most 
frequent  where  herpes  is  most  common, — the  side  of  the  trunk, 
the  forehead,  neck,  and  leg.  The  pain  has  the  distribution  of 
the  eruption,  corresponding  to  the  nerve  or  nerves  affected.  It 
Tarios  in  degree,  but  is  usually  acute,  lancinating,  and  for  a  time 
severe,  and  is  accompanied  by  great  tenderness  of  the  skin.  The  same 
tender  points  are  met  with  as  in  ordinary  neuralgia  in  the  same 
aiea.  There  is  an  important  relation  between  the  age  of  the  patient 
and  the  severity  and  duration  of  the  pain.  In  old  persons  it  oon« 
•titates  oue  of  the  most  severe  and  persistent  forms  of  nerve  pain, 
often  continuing  for  months,  and  even  for  years,  before,  at  last,  it 
■lowly  lessens.  Occasionally  it  persists  in  unmitigated  intensity  to  the 
end  of  life.  Sir  William  Jenner,  in  his  lectures,  was  accustomed  to 
illustrate  the  obstinate  persistence  of  this  pain  in  the  old,  by  the 
instanoe  of  a  man  who,  before  the  days  of  ansBsthetics,  endured  the 
•icision  of  the  skin  to  which  the  pain  was  ret  erred,  in  the  hope  of 
nlief,  but  found  none,  and  then,  unable  to  bear  the  continuous  agony, 
be  Aot  himself. 

Hyderical  Neuralgiag. — Neuralgic  pains  are  common  in  hysteria, 
but  a  distinction  must  be  drawn  between  those  which  are  merely 
AMOoiated  with,  and  those  which  are  due  to,  the  general  neurosia. 
Of  associated  forms,  every  variety  of  true  neuralgia  may  be  met  with, 
duo  to  the  neuropathic  disposition,  which  is  also  the  cause  of  the 
hysteria,  and  they  present  the  characteristic  distribution,  tender 
pmnts,  Ac,  of  the  ordinary  form.  AnsBmio  neuralgias  are  also 
eommon  in  hysterical  patients,  in  whom  the  nerve  disturbance  is  often 
doe  to  poorness  of  blood.  Of  the  neuralgic  pains  that  are  due  to 
hysteria,  some  are  in  the  cerebro-spinal  system,  some  in  that  of  the 
sympathetic.  Certain  local  pains  in  the  head  are  very  common,  but 
theae  differ  from  ordinary  neuralgia  in  being  confined  to  one  small 
■pot,  instead  of  following  the  course  of  nerves,  and  the  local  pain  has 
a  sharp  stabbing  or  boring  character,  as  if  a  nail  were  being  diriven  in, 
■ad  hence  has  received  the  name  of  "clavus  hystericus.''  It  is 
{■portant  to  remember  that  a  similar  pain  may  be  met  with  apart 
fkosa  hysteria,  especially  in  annmic  persons.  Pains  in  the  spne  am 
also  oztremely  common,  sometimes  very  local,  and  of  various  oharac* 
ten.  Other  pains  referred  to  the  trunk  are  usually  associated  with 
local  tenderness  in  the  so-called  '*  hysterogenic  points."  The  most 
ianporlant  neuralgias  of  hysteria  are  those  of  the  viscera^  ovarialgia 
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(not  neoeMarily  in  tbe  ovary  itself)  and  gastralgja  Mng  the  most 
frequent.  F&infl  in  tbe  joints  and  mnscles  are  also  common.  The 
visceral  nenialgias,  and  those  associated  with  parietal  tenderness,  are 
nsnallj  persistent,  but  the  local  boring  pains,  and  those  in  the  joints 
and  musdes,  are  often  fugacious  and  migratoiy,  and  this  constitutes 
a  diagnostic  point  of  considerable  importance. 

Ekeumatie  Neuralgia, — In  a  loose  way,  all  neuralgias  produced  by 
cold  are  sometimes  styled  *'  rheumatic,"  but  the  mere  causal  relation 
scarcely  warrants  the  epithet.  Tbe  peculiar  afifection  termed  *^  mus- 
cular rheumatism"  is  also  sometimes  called  a  rheumatic  neuralgia, 
but  tlus  is  to  extend  the  use  of  the  term  in  a  manner  that  is  scarcely 
justified  or  needed.  Pain  tbat  occurs  only  on  movement  should 
never  be  called  neuralgia.  Acute  articular  rheumatism  is  rarely 
associated  with  true  neuralgia,  but  some  forms  of  spontaneous  pain 
are  frequently  produced  by  cold  in  those  who  present  what  is  termed 
the  **  rheumatic  diathesis,"  who  perspire  easily,  are  liable  to  catarrh* 
and  whose  urine  readily  becomes  loaded  with  litbates  after  a  chill. 
Such  pains  may  correspond  to  a  certain  nerre,  or  may  occupy  some 
part  of  a  limb,  without  any  definite  relation  to  nerves,  sometimes  with 
a  definite  relation  to  the  mnscles  or  fibrous  tracts,  and  are  often 
migratory.  Their  exact  pathology  is  uncertain.  Some  other  facts 
regarding  this  variety  bave  been  mentioned  on  p.  796. 

Chuiy  Neuralgia. — Tbe  subjects  of  gout  not  unfrequently  suffer 
from  nerve*pains,  apparently  idiopathic  in  character,  coming  and 
going,  and  sometimes  very  severe.  The  pain  may  disappear  when  an 
attack  of  acute  gout  is  developed.  The  fifth,  the  intercostal,  and  the 
sciatic  nerves  are  those  most  frequently  affected.  Severe  sciatica 
sometimes  occurs  in  the  gouty,  but  is  certainly  due  to  neuritis.  One 
visceral  neuralgia  is  also  sometimes  due  to  gout,  gsstralgia. 

Diabetic  Neuralgia, — Patients  with  diabetes  may  suffer  from  neu« 
ralgio  pains  that  have  no  special  characters,  but  Worms  has  called 
attention  to  the  symmetry  of  the  painti,  which  occupy  tbe  same  nerve 
on  both  sides,  as  a  characteristic  of  diabetic  neuralgia.  The  pain  has 
hitherto  been  observed  chiefly  in  the  third  division  of  the  fifth  nerves 
and  the  sciatics.  It  must  be  remembered,  however,  that  ordinary 
neuralgia  is  occasionally  symmetrical.  The  nerve-pains  met  with  in 
diabetes  are  often  severe  and  obstinate  until  the  cause  is  removed  by 
dietetic  treatment.  They  have  been  observed  to  increase  and  decrease 
with  the  amount  of  sugar  in  the  urine.  They  are  sometimes  the 
result  of  a  peripheral  neuritis. 

Afuemie  Neuralgia, — Ansemia  is  one  of  the  most  powerful  causes 
of  neuralgia  in  all  its  forms,  but  certain  varieties  are  more  frequent 
than  others  in  this  condition,  especially  in  young  women.  One  of 
these  is  situated  in  the  fifth  nerve,  either  in  the  first  division  or  in 
the  auriculo-temporal  branch.  It  is  generally  intermittent  and  is 
increased  by  movement,  while  it  is  lessened  by  the  recumbent  posture. 
Another^  still  more  frequent  and  more  continuous,  is  that  which  ia 
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felt  in  the  thorax,  in  the  fifth  and  sixth  interspaces  on  the  left  side, 
the  well-known  infra-mammarj  pain.  Qastralgia  is  also  common  apart 
from  ulcer.  Headaches  that  haye  no  true  neuralgic  character  are  also 
▼erj  common. 

Neuralgia  of  the  cerebro-spinal  nenres  sometimes  occurs  in  lecid- 
poisoning,  but  it  is  often  uncertain  whether  the  pain  is  the  expresnion 
of  functional  disturbance  or  is  due  to  neuritis.  The  knowledge  of 
this  cause,  however,  is  very  important.  It  has  been  thought  that  lead- 
colic  is  in  part  a  neuralgia ;  the  evidence  of  this  is  insufficient,  but 
there  may  be  severe  epigastric  pain. 

Malarial  neuralgia$  are  not  very  common  eyen  where  ague  is  fre- 
quent. They  present  nothing  characteristic  in  seat,  although  the 
supra-orbital  and  intercostal  forms  are  the  most  frequent ;  nor  is  there 
anything  special  in  the  character  of  the  pain.  Their  chief  feature  is 
regular  periodicity,  the  intervals  between  the  attacks  being  from  one 
to  four  days.  The  periodicity  is  less  characteristic  when  the  attacks 
are  diurnal  than  when  three  or  four  days  intervene.  Occasionally  the 
paroxysms  are  attended  with  slight  symptoms  of  an  ague  fit,  a  trifling 
cold  and  hot  stage  (Anstie).  These  must  not  be  confounded  with  the 
▼aso-motor  phenomena  met  with  in  cases  of  the  ordinary  form.  It  is 
Tery  doubtful  whether  the  neuralgia  is,  in  most  cases,  a  direct  effect  of 
the  malarial  poison,  in  the  sense  in  which  ague  is.  It  is  probably  an 
indirect  effect,  the  result  of  the  auflsmic  and  depressed  state  of  the 
nervous  system  induced  by  malarial  influences,  even  in  those  who  do 
not  suffer  from  intermittent  fever.  Neuralgia,  apparently  due  to 
malarial  causes,  does  not  always  yield  to  quinine,  even  when  given  in 
the  most  approved  manner.  It  is  probable  also  that  the  periodicity 
of  many  malarial  neuralgias  is  the  result  of  the  state  of  the  nervous 
■ystem  produced  by  the  poison,  and  it  does  not  prove  the  neuralgia 
to  be  truly  malarial.  In  some  cases  of  supra-orbital  neuralgia 
with  exact  periodicity,  coming  from  malarial  districts  (recorded  bj 
Seelignmller),  quinine  failed  entirely  while  other  treatment  was 
quickly  successful. 

Syphilitic  Neuralgia, — The  pains  of  syphilis  constitute  .a  prominent 
fjmptom  of  that  disease,  but,  for  the  mt>st  part,  have  no  correspond- 
ence with  nerve  distribution,  and  &in  therefore  be  scarcely  regarded 
as  neuralgic.  Symptomatic  neuraliric  pain  occurs  in  many  syphi- 
litic  affections  of  the  nervous  system  which  cause  irritation  of  the 
nerves  or  their  root«,  in  chronic  meningitis,  neuritis,  and  pressure 
from  growths.  One  of  the  most  severe  and  obstinate  cases  of  |)ain  in 
the  n*gion  of  the  fifth  nerve  I  have  seen,  was  due  to  chronic  syphilitic 
meningitis  at  the  origin  of  the  nerve.  In  such  cases  the  nature  of  the 
lesion  is  usually  clear  from  the  evidence  of  structural  damage  to  the 
nerve-fibres.  In  the  case  just  mentioned,  for  instance,  there  was 
ansethesia  and  |>araly8is  of  the  masse ter.  Whether  idiopathic  nen* 
lalgi*  results  from  the  influence  of  the  syphilitic  poison  is  uncertain. 
Foamier  believes  that  such  neuralgia  is  common  during  the  secondary 
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■tage,  but  yeiy  few  oonduiiTe  cases  have  been  recorded.  It  mutt  be 
remembered  Uiat  in  the  earlj  stage  of  neuritis,  Ac^  pain  maj  be  the 
onlj  symptom,  and,  on  the  other  hand,  the  anaamia  which  results  from 
syphilis  may  be  the  real  cause  of  the  neuralgia.  Anstie  believed  th&t 
syphilis  does  not  cause  true  neuralgia  although  it  may  recall  a 
neuralgia  which  had  long  ceased.  A  peculiarly  distressing  post-sternal 
pain,  apparently  neuralgic  in  character,  has  been  occasionally 
pbseryed  in  constitutional  syphilis  (Eccheverria,  Bussard). 

Degeneraiive  Newraigia. — ^In  advanced  life,  and  sometimes  before 
the  senile  period  is  reached,  neuralgia  is  occasionally  met  with,  of 
extreme  obstinacy,  and  associated  with  other  signs  of  degeneration  of 
the  central  nervous  system,  such  as  failure  of  memory  or  persistent 
mental  depression.  The  neuralgia  is  apparently  one  effect  of  the  de- 
generative tendency.  The  affection  has  all  the  characters  of  a  oentnJ 
neuralgia.  The  fifth  nerve  is  by  far  the  most  common  seati  but  the 
pain  sometimes  occurs  in  other  situations. 

DuMKOBsn. — The  diagnosis  of  neuralgia  rests  on  the  unilateral  titna- 
tion  of  the  pain,  on  its  correspondence  to  the  distribution  of  certain 
nerves,  its  intermitting  or  remitting  character  (».  e.  the  occurrence  of 
paroxysmal  exacerbations),  on  the  fact  that  the  patient  has  suffered 
from  similar  pains  dsewhere,  on  the  variations  in  the  seat  of  the 
pain,  and  on  the  absence  of  any  indications  of  actual  damage  to 
the  nerve-fibres.  The  variability  is  a  symptom  of  great  importance. 
If  the  pain  shifts  about,  now  in  one  spot  and  now  in  another,  it  is 
not  likely  to  be  due  to  an  organic  cause.  For  instance,  a  man  with 
fronto- occipital  neuralgia  had  foci  of  pain  in  the  forehead,  temple^ 
andocciputy  but  he  never  had  pain  at  the  same  time  at  more  than 
one  of  these  places.  The  last  of  the  above  indications,  however,  is 
the  most  important  element  in  the  distinction  of  neuralgia  from  the 
nmilar  pains  which  result  from  organic  disease  of  the  nerves  due  to 
external  pressure  or  neuritis.  It  is  in  the  case  of  the  fixed  neuralgias 
(as  distinguished  from  the  migratory  forms)  that  the  distinction  is  of 
chief  importance.  The  diagnosis  is  more  difficult  in  the  case  of  neuritis 
than  of  external  pressure  (tumour,  Aa),  because,  in  the  latter  case,  the 
cause  of  the  pressure  usuidly  produces  other  symptoms,  and  the  dfeot 
of  the  pressure  is  progressive,  so  that  gradually  increasing  signs  of 
a  structural  lesion  axe  added  to  the  pam.  But  from  neuritis  the 
distinction  may  be  much  less  easy.  The  difficulty  is  greater,  the 
slighter  the  degree  of  neuritis.  Severe  inflammation  causes  severs, 
constant  pain,  at  first  more  intense  at  its  seat  than  in  the  distribution 
of  the  nerve,  because  the  inflammation  is  most  intense  in  the  nerve- 
sheath,  and  the  sheath-nerves  suffer  first  In  severe  forms,  however, 
the  proper  fibres  of  the  nerve  are  soon  implicated  to  a  degree  that 
interferes  with  their  conducting  functions,  so  as  to  cause,  firsti 
hypernsthesia,  and  afterwards  areas  of  an8Mthesia»  while  if  the  nerve 
li  "  mixed,*'  the  muscles  supplied  become  weak,  flabby^  and  rapidly 
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waste,  with  changes  in  electrical  irritabilitj.  In  slight  cases,  on  the 
other  hand,  the  sheath  chiefly  suffers  ;  there  maj  be  no  interference 
with  conduction,  and  the  pain  resembles  neuralgia  more  closely, 
although,  as  a  rule,  it  is  more  continuous  than  in  true  neuralgia.  The 
diagnosis  is  also  difficult  when  the  seat  of  the  nearitis  is  such  as  to 
render  the  nenre  inaccessible  to  direct  examination.  If  it  can  be 
reached,  there  will  be  found,  from  the  first,  local  tenderness  of  the 
nenre.  In  idiopathic  neuralgia,  tenderness  of  the  trunk  in  the  intervals 
is  only  developed  after  the  neuralgia  has  existed  for  some  weeks. 
Moreover,  in  neuritis,  distinct  swelling  of  the  nerve  can  sometimes  be 
felt.  Local  tenderness  is  thus  chiefly  of  significance  in  the  early  stage  of 
the  affection,  or  when  it  occupies  a  considerable  area  of  the  nerve* 
tmnk,  and  is  not  confined  to  certain  points. 

If,  therefore,  the  pain  is  migratory,  if  it  is  completely  intermittent, 
especially  if  the  intermissions  are  of  long  duration,  if  the  attacks  are 
induced  by  psychical  influences,  the  suspicion  of  an  organic  Ojiuse  will 
scarcely  arise.  If,  on  the  other  hand,  there  is  continuous  pain,  rapidlj 
developing  to  a  considerable  degree,  organic  disease  should  be  sus- 
pected, and  the  suspicion  will  be  confirmed  if  there  is  evidence  of 
early  or  considerable  impairment  of  the  conducting  function  of  the 
fibres,  persistent  alteration  of  sensibility,  muscular  wasting  or  altered 
irritability,  or  trophic  changes  in  the  skin.  Great  care  is  necessary, 
however,  in  testing  the  muscles,  because  a  strong  electrical  stimulus 
may  greatly  increase  the  pain.  The  isolated  faradic  shocks  should  be 
employed  rather  than  the  current,  because  they  cause  much  less  pain« 
and  because  they  detect  most  readily  the  earliest  change  produced  by 
neuritis*  a  uhght  xnerease  of  irritability ;  an  altered  reaction  to  voUaism 
will  also  often  be  found.  Early  tenderness  of  the  nerve,  not  merely 
during,  but  between  the  paroxysms,  indicates  neuritis,  but  its  absence 
does  not  exclude  inflammation,  which  may  occupy  an  inaccessible  por- 
tion of  the  nerve.  If  the  symptoms  of  structural  damage  gradually 
increase  and  progress,  and  especially  if  they  involve  the  whole  region 
of  the  distribution  of  the  nerve,  compression  may  be  suspected,  and 
is  eonfirmed  by  the  discovery  of  any  other  symptoms  indicating 
organic  disease  in  the  vicinity  of  the  nerve-trunk,  such  as,  in  the  case 
of  the  fifth,  damage  to  other  nerves  which  arise  or  pass  near  it  It 
must  be  remembered  that  in  some  cases  the  differential  diagnosis  of 
■light  inaccessible  neuritis  from  neuralgia  may  be  very  difficult,  because^ 
on  the  one  hand,  the  irritation  of  neuritis  may  cause  neuralgic  changes 
in  Uie  nerve-centre,  and,  on  the  other,  a  primary  functional  neuralgia 
may  cause,  by  reflex  vaso-motor  dihturbance,  secondary  changes  in  the 
sheath,  so  that  in  each  case  a  mixed  affection,  partly  functional,  partly 
Off^Dic,  is  the  result ;  or,  in  current  terms,  a  neuralgia  which  is  at  first 
either  symptomatic  or  idiopathic  may  ultimately  be  both.  At  the 
same  time,  the  diseases  are  often  confounded  through  simple  ignorance 
or  misconception.  The  latter  cause,  as  wo  have  seen,  often  leads 
aeiatae  neuritis  to  be  regaixled  as  neuralgia;  and  the  former,  with 


820  NBUBALGIA. 

remarkable  constanej,  caases  brachial  nenritui,  seTere  and  ehaimcterw 

istic,  to  be  thought  a  mere  neuralgia. 

In  all  forms  the  circumstance  that  the  patient  has  preyiouslj  had 
attacks  of  neuralgia  in  other  situatious  is  a  Torj  important  help  in 
diagnosis.  It  does  not,  of  course,  prove  that  a  given  pain  is  of  func- 
tional origin,  but  it  is  proof  of  a  tendencj  to  such  pain,  which  maj 
justly  be  allowed  considerable  weight  in  the  absence  of  signs  of 
an  organic  lesion.  This  character  is  frequently  of  Tory  great  prac- 
tical yalne,  especially  in  cases  of  neuralgic  pain  of  unusual  seat. 
Another  similar  indication  is  furnished  when  the  neuralgia  replaces 
some  other  functional  affection,  as,  for  instance,  migraine  or  melan- 
cholia. 

Special  IHagno$i$. — There  are  certain  affections  with  which  the 
seyeral  yarieties  of  neuralgia  are  liable  to  be  confounded.  Almost 
any  form  of  neuralgia  may  be  simulated  by  the  pains  of  tabes, 
and  the  possibility  of  this  cause  should  always  be  thought  of, 
especially  in  the  case  of  migratory  pain.  In  some  situations  the 
risk  of  error  is  greater  than  in  others,  and  these  will  be  especially 
mentioned 

In  neuralgia  of  the  nerves  which  are  distributed  over  the  skull  (fifth 
and  great  occipital)  it  is  often  doubtful  whether  the  affection  should 
be  called  headache  or  neuralgia.  The  former  may  be  local,  e.g.  at  one 
temple,  as  in  migraine.  The  chief  distinction  is  the  correspondence 
to  the  course  of  the  nerves,  or  to  an  entire  nerve-region,  in  neuralgia^ 
which  is  absent  in  headache.  But  true  neuralgia  may  induce  a  diffuse 
head-pain  which  may  be  called  "neuralgic  headache."  The  fifth 
nerve  is  often  damaged  by  organic  intra-cranial  disease,  and  nerve- 
pain,  thus  produced,  is  sometimes  mistaken  for  simple  neuralgia. 
Besides  the  indications  already  described,  organic  disease  often  causes 
deeply  seated  headache  and  various  symptoms,  especially  in  the  func« 
tions  of  other  nerves,  optic  neuritis,  and  paralysis  or  convulsion  in  the 
limbs.  The  occurrence  of  herpes  in  the  course  of  a  supposed 
neuralgia  is  also  evidence  of  organic  change  in  the  nerve.  It  must 
not  be  forgotten  that  neuralgic  pains  are  sometimes  the  first  symptom 
of  morbid  growths  in  the  upper  jaw  and  parotid  region. 

The  dii^nosis  of  the  cervico-occipital  form  rarely  presents  any 
difficulty.  The  neuralgic  pain  usually  courses  along  the  nerve-trunks, 
but  it  must  be  remembered  that  occipital  neuralgia  is  occasionally 
bilateral.  In  caries  of  the  cervical  vertebrae,  pain  may  be  an  early 
symptom,  but  it  scarcely  ever  spreads  to  the  occiput,  and  the  early 
interference  with  movement  is  usually  characteristic. 

The  neuralgias  of  the  arm  have  to  be  distinguished  chiefly  fh)m 
neuritis  by  the  indications  already  mentioned.  The  diagnosis  is 
seldom  difficult,  because  neuritis  usually  causes  early  tenderness  in 
the  affected  nerve-trunks,  and,  later,  trophic  changes  in  the  muscles 
and  skin. 

A  more  difficult  problem  is  presented  by  the  trunk  neuralgias, 
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which  haTe  to  be  diBtingnished  from  disease  of  the  internal  Tiscera, 
and  from  organic  spinal  disease.  Unilateral  pain  is  a  frequent 
accompaniment  of  disease  of  the  organs  in  the  thorax  and  abdomen, 
and  it  is  bardlj  necessary  to  point  out  that,  in  everj  case,  a  careful 
examination  should  be  made  of  the  organs  adjacent  to  the  seat  of 
pain.  The  greatest  difficulty  arises  in  the  case  of  deeply  seated 
tumours  which  cause  pain  by  nerTc-compression,  especially  when,  as  is 
sometimes  the  case,  the  pains  are  "  reflected,"  and  do  not  precisely 
correspond  in  position  to  their  cause.  Aneurism  of  the  aorta,  for 
example,  often  gives  rise  to  such  pain,  especially  when  seated  in  the 
descending  part ;  pain  in  the  course  of  the  nerves  may  be  the  only 
symptom  until  sudden  death  occurs.  The  pain  is  usually  very 
severe,  and  often  burning  in  character,  and  has  not  the  same  fooi 
of  intensity  and  tender  points  as  ordinary  neuralgia.  In  severe 
unilateral  (and  even  bilateral)  pain,  pt^rsisteut  in  occurrence,  whether 
uniform  in  seat  or  not,  this  cause  should  always  be  suspected.  One 
of  the  most  severe  cases  of  neuralgic  pain  I  have  ever  seen — darting, 
stabbing,  burning,  migratory  pains  in  legs,  abdomen,  thorax,  and  left 
arm — was  due  to  an  undiscovered  abdominal  aneurism.  Aneurism  of 
the  ascending  part  of  the  arch  is  now  and  then  accompanied  by  pain 
pissing  to  the  arm,  apparently  of  reflex  character.  Intercosto-humeral 
neuralgia  may  simulate  angina  pectoris,  of  which,  indeed,  such 
neuralgia  may  be  said  to  form  part.  The  severity  of  the  paroxvsms 
of  angina,  and  the  other  distressing  sensations  which  accompany  the 
pain»  usually  render  the  nature  of  the  attacks  sufficiently  clear. 

The  parietal  pains  which  accompany  disease  of  the  spinal  oord 
rarely  have  the  acute  lancinating  character  of  neuralgia:  they  are 
■ensations  of  tightness  or  constriction,  and  the  obtrusive  symptoms  in 
the  legs  indicate  the  nature  of  the  disease.  To  this,  howcTer,  morbid 
gfrowths  in  the  membranes  offer  an  exception,  especially  in  the  early 
stage.  The  pains  may  be  very  severe  and  of  various  character,  but  they 
are  constant  in  seat,  are  increased  by  any  movement,  and,  before  long, 
indications  of  compression  of  the  cord  are  added  to  them.  The 
**  lightning  pains  '*  of  tabes  are  sometimes  felt  in  the  trunk,  and  have 
often  been  mistaken  for  neuralgia.  They  are  distinguished  by  their 
ebanging  seat  and  momentary  duration,  by  the  similar  pains  in  the 
legs,  and  especially  by  diminished  sensibility  over  extensive  areas. 
In  most  cases  there  are  some  pains  in  the  legs  and  the  knee  j^rk  is 
lost;  I  have  seen  one  case  in  which  the  changes  were  couflued  to 
the  dorsal  region  of  the  cord,  and  the  knee-jerk  was  normal ;  but  in 
this,  as  in  other  cases  of  the  kind,  the  light-reflex  of  the  iris  was  lost — 
a  symptom  of  great  indirect  diagnostic  importance.  More  constant 
in  seat  and  neuralgic  in  character  are  the  [uiins  of  pachymeningitis, 
which  are  caused  by  the  compression  of  the  nerve- roots  by  the 
thickened  membrane.  They  are  distinguished  from  neuralgia  by  the 
wide  extent  of  the  pains,  their  bilateral  situation,  by  the  presence  of 
of  anesthesia  due  to  still  greater  damage  to  the  nerves,  by 
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muscular  wastiog  in  tbe  limbs,  and  by  the  symptoms  of  compression 
of  the  cord. 

The  terrible  nerre-pain  which  is  sometimes  produced  bj  organio 
disease  of  the  bone  of  the  spioal  column  closely  resembles  neuralg^ 
in  its  fixity  of  site  and  nnilateral  situation,  but  is  distinguished  by  its 
peculiar  dependence  on  movement  of  the  trunk  (see  toI.  i,  p.  257). 
Leg  symptoms  are  usually  soon  associated  with  it.  The  lumbo-abdo- 
minal  neuralgia  may  be  confounded  with  renal  colio.  The  distinction 
rests  chiefly  on  the  nnnaiy  symptoms  that  accompany  the  latter. 

The  sharp  pains  of  tabes  are  more  frequently  felt  in  the  legs  than 
in  the  trunk,  and  there  also  are  often  mistaken  for  neuralgia,  but  the 
indications  already  mentioned  suffice  to  distinguish  them.  Occasion- 
ally such  pains  are  met  with  apart  from  other  symptoms  of  tabes,  and 
their  nature  is  difficult  to  determine.  If  they  are  the  sequel  of 
syphilis,  or  associated  with  loss  of  action  in  the  iris,  they  are  probably 
the  evidence  of  a  partial  tabetic  degeneration — a  tabetic  neuralgia. 
The  distinction  of  sciatic  neuralgia  from  neuritis  must  be  made  by  the 
indications  already  given  (see  also  "  Sciatica,"  vol.  i,  p.  106).  Of  still 
greater  practical  importance  is  the  distinction  of  omral  and  sciatio 
neuralgia  from  the  pains  due  to  pressure  on  the  lumbar  and  sacral 
plexus  by  tumours  in  the  pelvis  and  abdomen.  Such  pains  are  felt 
along  the  course  of  the  nerves,  and  are  almost  invariably  thought  at 
first  to  be  neuralgic  Pains  in  the  front  of  the  thigh  are  rare  except 
as  the  result  of  extension  of  neuritis  from  the  sciatio  nerve  to  the 
lumbar  plexus,  or  as  the  result  of  pressure.  In  each  case  there  is 
generally  muscular  wasting,  which  shows  organic  damage.  The  dia- 
gnosis between  neuralgia  in  the  front  of  the  thigh  and  pain  due  to  a 
lesion  of  the  nerves,  is  also  aided  by  tho  state  of  the  knee-jerk,  which 
is  generally  early  lost  in  organic  disease,  but  remains  intact  in  neu- 
ralgia. In  every  case  of  neuralgic  pain  in  this  situation,  the  abdomen 
should  be  carefully  examined,  and  whenever  pain  in  the  sciatic  is  of  a 
progressive  character,  and  apparently  dne  to  mischief  above  the 
accessible  part  of  the  nerve,  a  rectal  examination  should  be  made,  by 
which  the  source  of  pressure,  if  there  be  any,  will  often  be  felt.  It 
must  also  be  remembered  that  pain  felt  in  the  knee  may  be  a  reflex 
effect  of  the  irritation  of  the  branches  of  the  obturator  nerre  in  hip- 
joint  disease,  and  that  obscure  pains  in  the  groin  and  thighs  axe 
sometimes  the  result  of  disease  of  tbe  femur.* 

The  diagnosis  of  the  special  forms  of  neuralgia  is  less  difficult.  In 
the  reflex  or  sympatlietic  variety  the  causo  of  the  pain  will  usually  be 
discovered  if  it  is  remembered  that  it  may  be  outside  the  area  in 
which  pain  is  felt.  It  is  rarely  far  distant ;  often  in  another  branch 
of  the  same  nerve.  Pain  in  any  part  of  the  fifth  nerve,  for  instance, 
may  be  due  to  tbe  irritation  of  a  carious  tooth. 

It  is  possible  to  confound  epileptiform  neuralgia  with  the  form  of 

*  In  one  ease  of  interne  gtabbi ug  paint  in  the  groin,  cloeely  resembling  neoralgia, 
tbe  cauie  was  nltimately  found  to  be  necroiia  of  the  great  trocbanter. 
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tme  epilepsj  in  wliicb  the  aura  is  a  sudden  pain.  I  have  known,  for 
example,  slight  attacks  of  minor  epilepsj  to  be  preceded  bj  a  most 
■eTcre  momentaij  pain  in  one  fifth  nerTC.  The  occurrence  of  distinct 
Ums  of  consciousness,  and  still  more  of  convulsion,  sufficieutlj  indicates 
the  epileptic  nature  of  the  case.  A  painful  epileptic  aura  in  a  limb, 
followed  by  local  convulsion,  could  only  be  mistaken  for  neuralgia 
with  reflex  spasm  in  a  patient  who  had  never  had  a  severe  fit.  But 
the  course  of  such  an  aura  is  usually  centripetal  and  deliberate,  and 
the  spasm  has  also  a  deliberate  march. 

Pbooitosis. — ^The  prognosis  in  neuralgia  is  influenced  by  the  age 
of  the  patient,  by  the  duration  of  the  affection,  its  situation,  severity, 
and  cause.  It  is  far  better  when  the  disease  is  due  to  any  oonsti- 
tntional  condition  than  when  no  general  cause  can  be  discovered* 
■inoe,  as  a  rule,  the  constitutional  states  that  cause  neuralgia  are 
amenable  to  treatment,  at  any  rate  in  such  a  degree  as  to  influenoe 
the  pain.  In  hysteria,  however,  some  neuralgias  are  readily  removed ; 
others,  especially  when  there  is  no  ansomia,  are  most  obstinate.  The 
prognosis  is  better  when  there  is  no  hereditary  tendency  than  when 
this  is  marked.  We  do  not  yet  know  whether  the  prognosis  is  influ« 
€noed  by  the  fact  that  the  heredity  is  general  or  special.  The  more 
MTere  Uie  pain,  and  the  longer  the  disease  has  lasted,  the  more  diifl- 
eult  is  its  treatment.  When  a  patient  has  suffered  from  neuralgia  in 
Tarious  regions,  for  many  years,  the  ultimate  prognosis  is  less  faTor- 
able.  It  is  generally  believed  that  neuralgias  of  the  fifth  nerve  are 
BMwe  intractable  than  others.  During  the  decline  of  life,  most 
Tarieties,  especially  those  of  the  degenerative  form,  are  peculiarly 
obstinate,  and  in  old  age  they  sometimes  cannot  be  relieved  by  any 
treatment  whatever.  However  severe  the  pain  may  be,  neuralgia 
faiTolves  little  danger  to  life;  as  Buzzard  has  well  said,  ''the  disease 
does  not  seem,  of  itself,  to  shorten  the  duration  of  the  life  which  it 
flDs  with  suffering.**  Epileptiform  neuralgia  is,  of  all  kinds,  the 
most  obstinate ;  Trousseau,  in  his  large  experience,  never  knew  a  case 
to  be  cured.  When  neuralgia  has  once  ceased  it  is  extremely  prone 
to  recur ;  and  this  fact,  which  is  true  of  all  varieties;  must  be  remem* 
btrod  in  giring  an  opinion  regarding  the  future. 

TmBATMSHT. — ^The  treatment  of  neuralgia  consists,  first,  in  the 
islief  of  the  symptom,  pain  ;  and  secondly,  in  the  removal  of  its  causey 
^  «.  in  the  restoration  of  normal  conditions  of  function  in  the  sensory 
apparatus.  The  means  by  which  these  ends  are  to  be  secured  are 
threefold, — by  hygiene,  by  drugs,  given  internally  and  applied 
externally,  and  by  certain  surgical  operations  on  the  nerves.  It  is 
•rideut  that  the  treatment  to  be  adopted  must  be  infiueneed,  to  some 
Client,  by  the  nature  of  the  case.  When  there  is  distinct  evidence  of 
itisb  the  treatment  for  this,  already  describedt  must  be  adopted* 
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That  wliich  has  now  to  be  considered  is  the  treatment  of  the  *'  idio- 
pathic" form,  but  the  means  for  the  alleviation  of  all  yarieties  is 
nearly  the  same. 

Althongh  the  relief  of  pain  has  usually  to  be  the  first  actual  step  in 
treatment,  the  first  in  importance  is  the  remoyal  of  the  causes  of  the 
disease.  Any  discoverable  condition  on  which  the  neuralgia  may 
depend  must  be  treated.  The  detailed  measures  that  are  necessary 
need  not  here  be  indicated*  since  they  are  sufficiently  suggested  by  the 
enumeration  of  the  causes  and  causal  varieties  already  given. 
Especially  should  any  source  of  nerve  iriitation  be  removed,  whether 
in  the  region  of  the  painful  nerve  or  outside  it.  It  must  be  remem- 
bered, however,  that  it  is  not  certain  that  the  neuralgia  will  disappear 
on  the  removal  of  such  a  source  of  irritation.  This  is  often  true 
of  neuralgias  of  the  fifth  nerve  and  decayed  teeth.  The  almost 
universal  association  of  neuralgia  with  conditions  of  debility,  so 
strongly  insisted  on  by  the  late  Dr.  Anstie,  indicates  the  importance 
of  hygienic  measures  calculated  to  improve  the  general  health  ;  fresh 
air,  adequate  rest,  and  nutritious  food  in  full  quantity,  with  a  small 
quantity  of  alcohol  at  meab,  are  usually  directly  beneficial.  The  im- 
portance of  a  good  supply  of  animal  food  is  of  great  importance  for 
all  but  gouty  subjects.  I  have  known  severe  neuralgia  to  occur  first 
on  the  patient  commencing  a  purely  vegetable  diet,  to  disappear  when 
meat  was  taken,  and  recur  with  severity  at  each  of  four  successive 
attempts  to  return  to  vegetarianism.  Cod-liver  oil,  or  other  easily 
digested  fat,  may  often  be  added  with  advantage.  Iron,  when  there 
is  anssmia,  will  sometimes  alone  cure  the  disease,  and  even  when  there 
is  not  ansBmia  it  seems  occasionally  to  be  beneficial  Of  nervine 
tonics,  quinine  is  of  most  value  in  true  malarial  forms,  given  in  a  full 
dose  shortly  before  a  periodical  attack  is  due ;  but,  as  we  have  seen, 
it  is  not  always  successful.  In  smaller  doses  it  is  occasionally  useful 
in  other  forms,  although  not  so  frequently  as  might  be  expected  from 
its  marked  influence  on  the  nervous  system.  In  stupefying  doses  it 
may  lessen  the  pain  for  a  time,  but  does  not  often  produce  a  lasting 
effect  It  has  been  thought  to  be  most  useful  in  neuialgias  of  the 
first  division  of  the  fifth  nerve.  Nnz  yomica  or  strychnine  often  does 
more  good  than  quinine.  In  general  it  may  be  said  that  whenever 
the  nervous  system  is  feeble,  as  it  so  frequently  is  in  neuralgia,  nnz 
Tomioa  may  with  advantage  be  added  to  other  remedies  that  are  given. 
Zinc  (including  the  phosphide)  is  of  little  value.  Arsenic  is 
occasionally  useful,  especially  in  the  neuralgias  that  have  been  set  up 
by  malarial  poisoning,  and  in  the  degenerative  variety.  Free  phos- 
phorus (^  or  ^  grain)  has  been  strongly  recommended,  but  my 
experience  coincides  with  that  of  most  recent  writers  in  assigning  it 
a  very  low  position  in  the  list  of  remedies, — low  so  far  as  numerical 
success  is  concerned,  although  in  rare  cases  its  influence  is  very 
striking.  For  instance,  a  woman  aged  forty-three,  with  neuralgia  of 
the  fifth  nerve  of  thirteen  vears'  duration,  at  one  time  associated  with 
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brachial,  and  afterwards  with  cmral,  Deuralgia,  lost  the  pain  entirely 
during  three  months'  treatment  with  phosphorus,  although  wben  the 
treatment  was  commenced  about  twelve  severe  paroxysms  occurred 
everj  day.  Amwonio-sulphate  of  copper  has  Iteen  recommended  in 
eaites  of  neuralgia  of  the  filth  nerve.  It  maj  be  given  in  doses  of  -^ 
or  -j^i-  of  a  grain  after  food.  In  syphilitic  forms,  dei»endeut  on  actual 
nerve- lesious,  iodide  of  potassium  and  mercury  should  of  course  be 
given.  Iodide  of  potassium  is  now  and  then  useful  in  cases  of 
neuralgia  that  are  not  due  to  syphilis. 

Of  remedies  that  have  a  sedative  action  on  the  nervous  system, 
although  they  are  not  anodynes,  bromide  of  potassium  has  been 
most  used.  It  is  occasionally  of  service  in  cases  of  idiopathic  neu- 
ralgia, paroxysmal  in  occurrence,  although  it  appears  to  have  less 
influence  on  sensory  than  on  motor  nerve-cells.  Its  value  is  greatest 
in  irritable,  anxious  subjects.  Cbloride  of  ammouium  has  been 
recommended  in  intercostal  neuralgia.  In  the  rheumatic  forms 
salicylate  of  8oda  bas  been  oecasionally  found  useful,  especially  in 
&cial  neuralgia  and  sciatica,  but  in  the  cases  of  sciatic^a  which  depend 
on  neuritis  it  has  little  influence.  In  some  cases,  marked  relief  is 
afforded  by  antipyriue,  acetanilide  (autifebdn),  exalgin,  and  phena- 
oetin ;  they  are  somewhat  uncertain  in  their  influence,  whicb  is  some- 
times great  at  first  and  afterwards  slight. 

Nervine  stimulants,  given  at  the  beginning  of  an  attack,  occasionally 
cut  it  short,  especially  in  neuralgias  of  tlie  fifth  nerve.  Sulphuric 
ether,  valerian,  and  alcohol  have  been  employed  for  this  purpose. 
The  use  of  alcohol  is,  however,  fraught  with  great  danger  to  the 
habits  of  the  patient,  and  should  be  avoided  as  far  as  possible. 
Another  nervine  stimulant,  turpentine,  is  an  old  remedy  for  sciatica, 
and  has  been  occasionally  of  service  in  cases  of  ordinary  neuralgia. 
Kitroglycerine  sometimes  gives  relief  to  the  pain,  and,  as  a  rule, 
it  succeeds  whenever  alcohol  is  effective.  It  is  also  extremely  service- 
able  in  many  cases,  given  regularly  three  times  a  day,  in  doses  from 
whi  to  ^  of  a  grain,  es|)ecialiy  in  combination  with  nervine  tonics ; 
the  dilatation  of  the  arteries  seems  to  favour  the  access  of  the  tonio 
to  the  nerve-tissues. 

Anodynes  are  necessarily  very  important  agents  in  the  treatment 
of  the  ditteate.  It  is  the  pain  for  which  the  patient  seeks  help ;  the 
cause  of  the  pain  can  only  be  slowly  influenced,  and  in  the  mean- 
time the  pain  itself  has  to  be  relieved.  In  some  cases  relief  is  all 
that  can  be  afforded;  treatment  fails  to  prevent  the  recurrence  of 
pain,  and  all  that  can  be  done  is  to  lessen  its  intensity.  But  in  a 
hirge  number  of  cases  of  neuralgia,  anodynes  do  more  than  merely 
|>alliate ;  the  repeated  removal  of  the  pain  tt^mls  to  prevent  its  recur- 
rence. This  makes  it  probable  that  the  relief  affordtKi  is  not  merely 
by  an  action  of  the  drug  on  the  general  sonsonuni,  but  that  it  has 
an  influence  on  the  specific  disturbance  whioh  givt^s  rise  to  th<'  sensa- 
tion of  pain.    The  same  conclusiou  is  suggested  by  the  fact  that  the 
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most  acute  piun  maj  be  sometimes  relieyed  bjr  an  anodjne  whicli  liu 
no  apparent  influence  on  the  general  sensorj  functions  of  the  brain. 

No  drug  gives  relief  so  quicklj  and  so  surelj  as  opium  or  morphia. 
In  epileptiform  neuralgia  Trousseau  found  no  remedy  comparable  to 
opium,  which  h^  gave  in  doses  rapidlj  increased  up  to  800  grains  of 
opium  or  60  grains  of  sulphate  of  morphia  a  daj.  Morphia  beneath 
the  skin  reUeves  for  the  time  all  forms  of  neuralgia.  It  is  probable 
that,  in  most  cases,  it  is  better  to  inject  it  into  the  seat  of  pain,  because 
it  can  then  exert  some  influence  on  the  terminal  nerre-endings,  and, 
moreover,  the  injection  has  a  slight  counter-irritant  influence.  But  its 
ehief  action  is  on  the  nerre-oentres,  and  this  is  exerted  equallj  wherever 
the  injection  is  made ;  therefore,  if  for  some  reason,  local  injectioB 
is  undesirable,  anj  oonTenient  region  will  answer.  The  dose  should 
not  at  first  be  large,  ^»  i^  or  ^  of  a  grain,  according  to  the 
•ererity  of  the  pain.  It  is  unsafe  to  commence  with  a  larger  quantity ; 
death  has,  in  more  than  one  instance,  resulted  from  an  injection  of 
^  gr.  It  is  remarkable,  howeyer,  in  some  cases,  how  little  effect, 
bejond  the  relief  of  the  pain,  morphia  produces.  The  additdon  of 
atropine  (in  the  proportion  of  one-twentieth  of  the  morphi*  used) 
will  often  prevent  nai^ea.  Caution  should  be  used  to  prevent 
the  dangerous  '*  morphinism,**  most  cases  of  which  have  been  set  up 
bj  the  use  of  this  drug  for  the  relief  of  neuralgia.  The  hypodenniii 
syringe  should  never  be  placed  in  the  hands  of  the  patient.  In 
eoeaine,  moreover,  we  have  an  agent  that  can  often  replace  morphia. 
A  local  injection  of  from  half  a  grain  to  a  grain  often  gives  great 
relief  to  the  pain,  apparently  by  arresting  impressioiis  from  the  peri* 
phery,  but  die  first  ixyection  may  wisely  be  smaller,  -^  gt^  on 
account  of  individual  intolerance.  Sepeated  injections  often  promote 
recovery,  especially  when  the  pain  is  superficial  and  is  accompanied 
by  tenderness. 

Belladonna  may  be  g^ven  by  the  mouth  (| — }•  gr.  of  the  extract) 
or  atropine  by  the  skin  dig-  "A  GH^*)*  Occasionally  these  give 
marked  relief  to  the  pain,  and  when  this  is  the  caae  they  are  said  to 
produce  a  more  permanent  effect  than  morphia  (Hunter,  Anstie^ 
Yanlair)  The  unpleasant  dryness  of  the  throat  cannot  be  avoided. 
It  is  often  well  to  alternate  injections  of  atropine  with  those  of 
morphia  in  cases  in  which  there  is  danger  of  the  establishment  of 
the  morphia  habit,  and  cocaine  is  insufficient. 

Aconite  and  gelsemium  are  said  to  have  a  special  action  on  the 
fifth  nerve,  and  are  frequently  useful  in  trigeminal  neuralgias. 
Aconite  is  the  more  powerful  of  the  two,  but  often  causes  nausea  and 
unpleasant  symptoms.  In  slight  cases,  especially  those  which  depend 
on  dental  caries,  gelsemium  is  sometimes  useful ;  fifteen  minims  of 
the  tincture  may  be  frequently  repeated.  Aconitia  may  also  be  given 
in  doses  of  Yhf  ^  ihf  ^^  &  g>'<un,  but  it  is  a  somewhat  dangerous 
remedy  to  employ  hypodermically.  The  alkaloid  of  gelsemium  (gei^ 
semia)  is  convenient  for  subcutaneous  use)  the  dose  i>  A  to  ^ 
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of  a  gruiiu  Cimioifuga  is  often  verj  useful  for  neuralgia  associated 
with  rheumatism,  given  either  alone  or  combined  with  Indian  hemp. 
In  goutj  subjects,  lithia  may  be  combined  with  the  cimicifuga. 

Indian  hemp  is  of  value  in  certain  forms  of  neuralgia,  especiallj 
those  in  which  the  pains  are  sudden,  brief,  and  sharp,  without  the 
Tiolence  which  marks  true  epileptiform  neuralgia.  It  may  be  admin« 
istered  contiuuouslj  between  the  intervals ;  a  quarter  to  half  or  even 
one  g^in  three  times  a  day .  Piscidia  er j  thrina  has  been  recommended 
wheu  pain  ia  not  severe ;  in  moderate  doses  (5ss  of  the  liquid  extract) 
it  leaves  no  unpleasant  after-effects.  Chloral  has  little  influence  over 
pain,  but  croton-chloral  (butyl-chloral)  is  sometimes  useftil,  especially 
in  neuralgias  of  the  fifth.  It  is  usually  given  in  doses  of  five  graini» 
but,  as  Binger  and  others  have  shown,  the  dose  may  often  be  increased 
(up  to  twenty  grains)  with  advantage.  Combinations  of  nerve-tonics 
and  sedatives  are  generally  necessary,  but  as  the  sedative  has  to  be 
continuously  giveu,  its  dose  mu8t,  of  course,  be  moderate.  I  have 
f oondt  for  instance,  in  neuralgia  of  the  fifth,  the  combination  of  anenio^ 
quinine,  and  Indian  hemp  of  great  service. 

Neuralgic  pain  is  often  relieved  by  local  treatment,  which  is,  for  the 
most  part,  either  irritant  or  sedative  ;  and  some  remedies  combine  the 
two  effects.  Counter-irritation  seems  often  to  exert  an  inhibitory 
influence,  and  to  change  the  action  of  the  nerve-centre;  just  as 
a  blister  around  the  limb  will  stop  the  aura  of  epilepsy.  Either 
blisters,  or  sinapisms,  or  the  actual  cautery  may  be  employcKl.  Flying 
blisters  may  be  applied  over  the  tender  spots,  or  by  the  side  of  the 
■pine.  Chloroform  has  been  injected  beneath  the  sldn,  fifteen  or  thirty 
minims,  but,  although  it  may  give  some  relief,  it  may  also  cause  a 
troublesome  slough.  The  actual  cautery,  in  mild  form,  is  most 
effective  in  spinal  neuralgias.  The  local  injection  of  carbolic  acid 
or  of  osmio  acid  has  been  recommended  ;  they  have  been  employed 
chiefly  in  trigeminal  neuralgia  and  in  sciatica.*  One  or  two  drops  of 
a  I  per  cent,  solution  of  osmic  acid  (in  water  and  glycerine)  have  been 
injected  at  a  time.  It  is  said  to  give  immediate  relief  to  the  pain ; 
some  cases  are  reported  as  being  oured  after  about  a  doien  iujec* 
tions.  It  does  no  api)ear  to  be  entirely  free  from  danger ;  Jacoby 
observed  palsy  of  the  radial  nerve  to  follow  an  injection  into  the  arm, 
as  it  occasionally  follows  an  injection  of  ether. 

Acupuncture,  the  introduction  of  needles  into  the  painful  part,  is  a 
method  employed  in  China  and  Japan,  the  value  of  which  is  not  g^at. 
If ,  as  in  the  East,  the  needles  are  left  iu  for  some  hours  or  a  day,  they 
cause  much  pain.  Aqua| juncture  has  also  been  employed ;  it  consists 
in  the  iojectiiiu  of  pure  water  into  or  beneath  the  skin.  Originally  it 
was  introduced  into  the  skin,  or  between  the  true  bkin  and  the  epi- 
dermis, under  considerable  pressure,  so  as  to  force  the  water  to  sepa* 
rate  the  tissues  and  make  spaces  for  itself.     This  method  gives  much 

•  Meroct,  '  Unc«t,'  1885,  No.  2 ;  Jacobj,  <  Trans.  Am.  Neorolog.  Am./  188S» 
p.  11;  Schapira^  '  PMertburg.  mcd.  WocheuMhrift,'  1886. 
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pain  and  does  little  good,  but  tbe  injection  of  water  beneath  the  akin 
11  innocuous,  aud  occasionallj  relieves  a  slight  pain. 

Of  external  applications  that  are  at  once  irritant  and  sedatdye^ 
chloroform  is  the  most  important,  pure,  or  as  the  Linimentum  Chloro- 
formi  (B.  P.),  or  a  dilution  of  one  part  of  chloroform  with  six  of  Lin. 
Saponis.  Next  in  yalue  are  the  ointuients  of  veratria  and  aconitia. 
Thej  should  be  rubbed  in  until  tingling  is  produced,  followed  bj  numb- 
ness. The  milder  tincture  of  aconite  maj  also  be  painted  on  the  part 
two  or  three  times  a  day,  ayoiding  any  sores.  Camphor-chloral 
(camphor  and  chloral  rubbed  up  together  in  equal  parts,  so  as  to 
liquefy)  may  also  be  applied  on  lint  covered  with  oil-silk.  Both  this 
and  chloral  will  blister  if  left  on  too  long.  Menthol  is  also  a  useful 
application  to  the  skin  in  the  slighter  forms  of  neuralgia.  It  causes 
a  singular  sen  nation  of  tingling  and  coldness,  and  for  the  time  lessens 
the  pain.  It  may  be  employed  pure  in  the  solid  form,  or  rubbed  up 
with  chloral,  or  with  spirit  or  glycerine.  Preparations  of  opium 
(usually  oleate  of  morphia)  are  of  very  little  value  as  external  appli- 
cations. A  strong  ointment  of  cocaine  and  lanoline  (10  or  15  per  cent.) 
sometimes  does  good  by  numbing  the  skin,  but  it  should  not  be  used 
at  the  junction  of  a  mucous  membrane  and  the  skin,  or  when  the  skin 
is  irritated,  or  it  may  excite  a  troublesome  spreading  dermatitis. 
Belladonna  is  of  service  if  employed  sufficiently  strong ;  the  extract, 
diluted  with  one,  two,  or  three  parts  of  glycerine  or  vaseline,  may  be 
smeared  over  the  skin  two  or  three  times  a  day.  The  oleate  of  atropia 
(5  per  cent,  solution  in  oil)  may  be  used  in  the  same  way. 

Among  external  applications,  that  of  simple  cold  or  warmth  should 
be  mentioned.  Each  occasionally  gives  temporary  relief  if  applied 
continuously  to  the  seat  of  pain.  In  most  cases  heat  is  the  safer 
and  more  effectual.  Considerable  heat  is  often  little  felt  at  the  focus 
of  most  intense  pain.  If  there  is  the  least  suspicion  of  active  neuritis, 
heat  must  be  applied  to  the  distribution  of  the  nerve  with  extreme 
caution,  or  disastrous  consequences  may  ensue  (see  vol.  i,  p.  62).  A 
warm  douche  through  the  nose  bas  been  strongly  recommended  by 
BeeligmuUer  in  cases  of  supra-orbital  pain,  supposed  to  be  produced 
in  the  frontal  sinuses,  even  when  of  malarial  origin.  Ether  spray 
to  the  spine  has  also  been  recommended  in  various  forms  of  neuralgia. 
Cold  to  the  painful  part  is  rarely  useful,  except  in  the  case  of  neuralgia 
of  the  testis,  where  refrigeration  can  be  more  completely  effected  than 
elsewhere. 

Electricity,  properly  employed,  is  an  agent  of  occasional  yaloe  in 
the  treatment  of  neuralgia.  It  may  be  used  in  two  ways.  (1)  A  strong 
current,  ciiusiug,  for  the  time,  considerable  pain,  will  sometimes 
remove  the  neuralgia  at  once,  no  doubt  by  altering  the  form  of  central 
action,  just  as  does  a  counter-irritant.  The  effect  is  probably  only 
produced  in  cases  of  idiopathic  neuralgia  of  slight  degree.  In 
some  cases,  and  invariably  in  active  neuritis,  a  strong  application 
renders  the  pain  woibe,  and  the  risk  of  this  effect  must  be  borne  in 
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mind.  The  forms  in  which  it  is  most  likelj  to  be  snooesaf ul  are  recent 
cases  of  hysterical  neuralgia,  especiallj  when  the  paio  is  seated  in  the 
joints.  To  produce  this  energetic  effect  either  faradism  or  Yoltaism 
may  be  used.  (2)  A  weak  current  maj  be  used  for  its  sedatiye  action 
on  the  nerres.  Either  form  of  electridtj  maj  be  emplojed«  but 
the  action  of  the  two  is  essentially  different.  The  voltaic  current  is 
the  most  frequently  useful.  Authorities  are  divided  on  the  best  method 
of  applying  it,  but  the  majority  are  of  opinion  (and  with  this 
my  own  experience  agrees)  that  it  is  best  to  neglect  the  direction 
of  the  current,  and  to  place  the  positive  pole  near  the  seat  of  the  pain, 
and  the  negative  in  some  indifferent  situation.  If  there  is  reason  to 
believe  that  the  neuralgia  is  central,  the  positive  pole  may  be  placed, 
during  part  of  the  application,  as  near  as  may  be  to  the  central  termi- 
nation of  the  nerve,  and,  for  another  part  of  the  time,  on  the  seat  of 
the  pain.  The  strength  should  be  from  two  to  five  milliampires,  but 
if  the  battery  is  not  provided  with  a  galvanometer,  the  number  of  cells 
must  be  regulated  according  to  its  effect  on  the  sensory  nerves,  so  as  to 
cause  a  slight  tingling  or  burning  sensation,  not  actual  pain.  The 
number  of  cells  to  be  used  will  vary  in  different  parts,  chiefly  in  con* 
sequence  ef  the  varying  sensibility  and  resistance  of  the  skin.  The 
patient's  sensations  are,  indeeil,  often  the  best  guide.  For  the  face, 
three,  and  elsewhere  five,  cells  may  be  employed  to  begin  with,  and  the 
eorrent  gradually  increased  until  it  can  just  be  felt.  All  sudden  varia- 
tions in  strength  should  be  avoided.  A  well- wetted  sponge  should  be 
employed  as  the  electrode,  and  this  should  be  very  gently  and  gradu- 
ally applied,  and  very  gently  removed  when  the  strength  is  altered. 
If  the  fiuradic  current  is  employed  as  a  sedative,  it  must  be  extremely 
weak  (so  as  to  be  just  felt,  but  to  occasion  no  pain),  and  rapidly  inter- 
rupted. The  rapidly  recurring  slight  stimulation  of  the  nerves  pro- 
duces after  a  time  a  sedative  effect,  at  first  slightly  increasing,  but 
after  a  few  minutes  distinctly  relieving,  the  pain.  Its  action  is  analo- 
gous to,  and  quite  as  effectual  as,  the  mechanical  percussors  recently 
introduced. 

Tke  Surgical  Treahneni  of  Neuralgia. — Cases  of  neuralgia  are 
occasionally  met  with,  especially  in  the  region  of  the  fifth  nerve, 
and  in  persons  who  have  passed  middle  life,  in  which  every 
attempt  to  afford  even  relief,  fails  entirely.  In  such  cases  the  only 
measure  which  is  likely  to  be  successful  in  curing  the  disease  is  one 
tliat  interrupts  the  ]>assage  of  all  impulses  along  the  nerve,  from  the 
periphery  to  the  centre.  Such  impulses,  as  we  hiive  seen,  are  con- 
stantly traversing  the  nerve;  some  affect  consciousness  and  are  felt  as 
sensations ;  of  others  we  are  usually  not  conscious,  but  can  percf ive 
them  by  fixing  our  attention  on  the  part.  But  all  these  are  prol*ubly 
only  a  small  part  of  the  impulses  which  habitually  pass  up  to  the 
cella  in  whirh  the  fibres  end,  and  these  impulses  seem,  in  cases  of  cen* 
trml  neuralgia — the  common  variety  in  the  class  now  under  considera- 
lion— to  maintain  the  morbid  action  of  the  cells  when  this  has  been 
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once  set  up  and  fixed  in  them.  li  these  impulses  can  be  arrested, 
absolatelj  and  permanently,  tlie  disturbed  centre  is  afforded  perfect 
rest  from  all  peripheral  influences,  and  in  a  large  number  of  cases, 
with  such  rest  the  morbid  process  subsides.  Indeed,  it  often  ceases  at 
onoe ;  the  shock  to  the  cells,  inyolyed  in  the  operation  necessary  for  the 
arrest  of  conduction  along  the  nerTe,  seems  at  onoe  to  inhibit  the 
cells,  and  in  the  absence  of  the  prcTious  excitation  thej  do  not  again 
resume  their  normal  activity. 

The  influence  of  nerve- stretching  is  seldom  permanent  enongh  to 
produce  the  desired  result ;  even  diTision  of  the  nerve  is  uncertain  in 
its  effects,  apparently  because  union  may  take  place  between  the 
divided  extremities  which  are  left  in  juxtaposition.  The  only  proceed* 
ing  which  has  been  found  effectual  and  trustworthy  is  the  excision  of 
a  short  piece  of  the  trunk  of  the  nerve,  to  the  distribution  of  which 
the  pain  is  referred.  If  the  pain  is  referred  to  more  than  one  division 
of  the  nerve,  it  is  usually  sufficient  to  operate  upon  the  branch  first 
and  chiefly  affected.  But  a  recurrence  may  take  place,  and  the  nerve 
may  afterwards  have  to  be  resected  above  its  division.  It  was  at  one 
time  supposed  that  the  removal  of  Meckel's  ganglion  was  essential  in 
some  cases,*  but  this  has  not  been  confirmed  by  recent  experience.f 
The  various  procedures  devised  by  surgeons  to  attain  the  object  have 
been  similar  in  aim,  via.  the  exposure  of  the  nerve  at  a  point  as  near 
the  centre  as  is  thought  necessaiy.  On  account  of  the  tendency  for  the 
pain  to  affect  other  branches  of  the  nerve,  after  that  primarily  affected 
has  been  interrupted,  the  main  divisions  of  the  nerve,  at  one  or  the  other 
aideof  thef  oramina  through  which  they  pass  from  the  skull,  may  have  to 
be  divided.  Bose{  even  recommended  removal  of  the  Gksserian  ganglion 
and  has  carried  out  the  operation  in  several  cases ;  while  Horsley,§  who 
asserts  that  removal  of  the  Oasserian  ganglion  as  a  whole  ia  impossible 
on  account  of  its  close  connection  with  the  cavernous  sinus,  advocates 
division  of  the  nerve  between  the  pons  and  the  ganglion. 

Success  is  a  frequent  but  not  a  constant  result  of  the  operation  of 
neurectomy.  In  nineteen  cases  reported  by  Hor8ley,||  the  operation 
had  to  be  repeated  in  aix  on  account  of  recurrence  of  pain ;  one  patient 
died,  in  whom  he  had  aeparated  the  fifth  nerve  from  the  pons ;  one 
became  demented  after  re[)eated  operations,  which  failed  to  give  more 
than  temporary  relief.  In  the  others,  there  was  relief  up  to  the  time 
at  which  the  paper  was  written^  this  interval  varying  from  a  few 

*  See  a  paper  by  Dr.  Chavaeie,  of  Birminghani  (Royal  Medical  and  Cbimrgieal 
Society,  meetiog  of  February  20th,  1884,  and  discanion  thereon). 

t  Nenralgia  will  ■ometimet  diiappear  for  a  time  under  strong  mental  influenoa. 
Lefort,  for  instance,  mentione  that  a  most  obstinate  lingual  neuralgia  eeaeed  during 
the  siege  of  Paris,  and  returned  when  the  anxious  time  was  over. 

t  "  Lettsomian  Lectures,''  *  Brit.  Med.  Joum.,'  i,  1802. 

I  '  Brit.  Med.  Journ.,'  ii,  1891. 

I  Log.  cii.  In  theM  papers  will  be  found  described  the  details  of  the  various 
operationa. 
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Biooths  to  some  jean.  In  fire  oases  in  wbioh  Rose  operated  on  the 
Ganerian  ganglion,  complete  relief  persisted  up  till  the  time  of  the 
publication  of  the  result,  but  in  three  of  the  cases  that  time  was  less 
than  a  year.  The  same  is  true  of  a  case  in  whioh  Professor  Andrews, 
of  Chicago,  carried  out  the  same  operation. 

Although  operative  measures  in  the  treatment  of  trigeminal  neu- 
ralgia are  thus  uncertain  in  their  result,  eyen  when  carried  out  on  the 
main  trunk  and  still  more  upon  the  peripheral  branches,  the  measure 
has  resulted  in  complete  relief,  certainlj  or  probably  permanent,  in  a 
considerable  number  of  oases  in  which  other  measures  have  failed. 
With  wider  experience,  a  selection  of  cases  may  be  possible,  that 
will  much  increase  the  practical  value  of  the  operation. 

Nerre-stretching  is  an  operation  which  produces  some  of  the 
effects  of  neurotomy,  arresting  for  a  time  the  conducting  function, 
and  effecting  what  may  be  called  an  alterative  stimulation  of  Ihe 
nerre.  If  its  influeuce  is  less  lasting,  so  are  also  its  inconvenient 
effects,  and,  as  it  is  sometimes  successful,  it  may  often  wisely 
pvecede  division  of  the  nerre.  It  has  been  recommended  that  strong 
traction  should  be  made  on  the  central  end,  but  it  is  doubtful  whether 
this  has  much  influence,  and,  in  the  case  of  the  fifth  nerve,  it  is 
eomewhat  perilous.*  Beoent  literature  abounds  with  records  of  oases 
of  apparent  cure  from  nerve-stretching,  even  when  the  neuralgia 
■eemed  to  be  central.  For  instance,  a  severe  intercostal  neuralgia  of 
twenty  years'  duration  is  said  to  have  been  cured  by  stretching  the 
terminal  branches  of  two  or  three  of  the  nerves.f  Intensely  seveie 
neoralgia  of  the  third  division  of  the  filth — the  pain  being  in  the  ear, 
temple,  lower  jaw,  and  tongue, — of  five  years'  duration,  is  said  to  have 
been  cured  by  a  single  stretching  of  the  lingual  nerve  in  the  tongue.{ 
In  this  and  many  other  cases  the  pain  did  not  immediately  cease,  but 
gradually  subsided  in  the  oonrse  of  one  or  two  weeks.  In  some  rare 
eases,  in  which  the  sheath  of  an  accessible  nerve  can  be  felt  to  be 
greatly  thickened,  the  nerve  has  been  exposed,  the  sheath  opened 
earefully,  and  the  nerve  for  some  distance  separated  from  it.  This 
ppevation  has  been  suooessful  in  arresting  the  pain,  especially  in 
traumatic  eases.  § 

ligature  of  arteries  has  been  oonfined  to  that  of  the  carotid,  as  a 

laet  resort  in  oases  of  neuralgia  of  the  fifth  nerve.    All  that  can  be 

Mid  to  justify  so  serious  an  operation  is  that  it  has  sometimes,  but 

ymrj  rarely,  been  successf uL    Compression  of  the  carotid  occasionally 

*  There  it  evidence  that  too  vigtwoiit  etretching  of  the  leeond  diviiion  of  tbs 
ifUi  nerve  has  oaneed  deetmctive  inflammation  of  the  ejrebaU,  probably  by  tbs 
■echanbm  of  inflammation  of  the  OaMerian  gaaglioa  (IHeaiee  sad  Tlllanz»  8oa 
Gttn.  de  Parit,  March  9th,  1882). 

t  Noeebanm,  •  Aent.  Int-bV  1878,  No.  58. 
I  Le  Dentn,  •  L'Un.  mM.,'  1881.  vol.  U.  p.  786. 

I  Ab  inetance  is  reeorded  by  Le  Fort,  'Soc.  de  Chlr^'  Jnly  Mth,  188t,  fai  wkM 
Bedian  was  eniTOOBded  by  a  denee  eheatb  of  oonneotlre  Uetoe^  doe  to  inflamon* 
pffodnced  by  a  gonehot  wonnd. 
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cuts  short  an  fttteek  of  psm.  and  the  repetition  of  thia  tinatiineii^, 
oontioned  for  a  long  time,  has  even  produced  permanent  allemtioau 

An  attempt  to  estimate  the  true  position  of  the  surgical  treatment 
of  neuralgia  is  unfortunately  beset  with  almost  insurmountable  diffi* 
eulties,  due  to  the  fact  that  after  many  operations  the  pain  has  ceased, 
or  has  been  much  lessened,  for  a  time,  but  has  afterwards  returned, 
and  many  cases  have  been  published  before  sufficient  time  has  elapsed 
to  permit  an  opinion  to  be  formed  of  the  permanence  of  the  effect. 
Moreover,  the  numerous  cases  in  which  there  has  not  been  even  tem- 
porary relief  are  seldom  published.  In  some  instances,  operation  after 
operation  has  been  submitted  to  by  the  patient  under  the  urgent  com« 
pulsion  of  continued  suffering,  and  the  records  of  many  cases  illustrate 
Texy  strikingly  the  need  for  caution  in  drawing  any  inferenoa  from 
transient  relief  .^ 

ToOIRAIi  NBURALOXAai 

The  internal  Tisoera  of  the  thorax  and  abdomen  are  sometimes  tiis 
seat  of  neuralgic  pain.  Such  neuralg^  are  described  in  full  in  the 
works  that  deal  with  the  diseases  of  these  organs,  and  this  anange- 
ment  is  conTenient,  since  the  principles  of  diagnosis  InTolre  a  dif« 
ferential  discussion  of  the  symptoms  of  organic  disease  of  these 
organs  which  would  be  out  of  place  in  the  present  work  A  brief 
outline  of  the  general  facts  may,  however,  be  given  here. 

Most  of  the  organs  in  which  these  neuralgias  are  felt,  receive  their 
chief  nervous  supply  from  the  sympathetic  systenL    Littie  sensation 


*  The  foQowliig  osMi  art  lUnttTationt  of  this.  la  one  lostaaeab  a  naa,  at  the 
age  of  fortjT-fiTe,  bid  hia  first  attack  of  neunlgia  in  the  third  division  of  the 
fifth  nerre.  Fonr  teeth  were  extracted  from  the  lower  jaw  and  then  one  from  the 
upper,  and,  ae  the  p^  ceased  for  three  weeks,  the  case  was  published  aa  cared.  The 
pain  retnming,  reaection  of  the  alveolar  process  was  performed  i  the  pain  ceased  for 
five  months,  and  the  ease  was  again  published  as  cured.  After  a  relapse^  the  inferior 
alveolar  nerre  was  excised,  and  freedom  for  some  time  was  followed  by  a  retom,  for 
which  the  carotid  artery  was  tied,  but  the  eifeet  of  even  this  was  not  permanent 
(J.  C.  Hutchinson, '  Am.  Med.  News,'  1885,  p.  895).  The  same  author  relstee  a  csm 
of  neuralgia  of  the  fifth,  in  which  the  following  operations  were  performed  without 
success: — an  incision  through  the  skin  above  the  ear,  division  of  the  snpra-orUtal 
and  infra-orbitMl  nerves,  excision  of  half  an  inch  of  the  supm-orbital,  ligature  of  the 
carotid,  destruction  of  the  nerve  in  the  infra-orbital  canaL  In  a  ease,  reosided  by 
Schupper,  of  neuralgia  of  the  fifth  with  reflex  spasm  in  the  face,  the  first  procedure 
was  scarification  of  the  outer  and  inner  surfaces  of  the  upper  jaw ;  this  failing,  the 
surgeon  excised  the  infra-orbital  nerve }  this  likewise  failing,  he  excised  the  superior 
maxillary  nerve  in  the  spheno-maxillary  fossa;  there  being  no  relief,  be  removed  the 
perii^henl  segment  of  the  same  nerve  from  the  base  of  the  orbit  The  pain  then 
migrated  to  the  third  division  of  the  fifth  i  the  inferior  maxillaiy  nerve  was  thara* 
fore  excised.  An  interval  of  freedom  was  followed  by  a  return  of  the  pain,  and  the 
eommon  carotid  was  tied.  The  pain  continuing,  the  fadal  aerva  was  divided*  and 
on  account  of  severe  hsmorrhageb  the  external  oarotid  and  ttmpotal  artaiias 
tied,  and  the  patiant  is  M^d  at  last  to  hava  bean  'enred." 
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■.ttends  tbeir  normal  function.  Although  it  c&Doot  be  doubted  that 
afferent  impreBsions  are  constantly  ftaBBing  to  the  cerebrn-apiaaJ 
centres,  tbeu  fail  to  aSect  conBciousne^s  under  normal  circumfiUinceB. 
But  repoated  attention  may  vastly  increase  the  sensitiTeness  of  the 
p4froe])tive  centres  to  such  imiire«sions,  and  From  such  iiicreasi:  arises 
a  large  amount  of  the  discomfort  of  th^se  patients  who  are  ttnned 
"  h  y  pooh  oil  driacB  " — correctly,  in  so  Ear  as  the  or|;;iris  which  lie  below 
the  rib-cartilages  disturb  tbeir  consuious  life.  But  the  sensation  from 
the  viscera  may  also  amount  to  uctual  pain,  in  coosequtince  of  the 
afferent  impressions  being  abnormal,  owing  to  organic  disease  and 
varied  functional  disturbance.  Pain  may  also  be  felt  apart  from  either 
of  these  causes,  and  such  pain  ia  called  ''  risceral  neuralgia."  Orten 
we  canuot  tell  to  wbiit  extent  it  is  the  rt'sult  of  a  local  abnormal  con* 
dition  of  the  nerves  of  the  organs,  and  bow  far  it  is  central.  It  is 
probably  local  in  causation  to  a  larger  extent  than  in  the  case  of  tba 
cerebro-spinal  forms  of  neuralj^ia,  but  the  same  general  patbolugical 
laws  doubtteBS  underlie  tbe  two.  The  difBouUy  of  investt^^ltiou  de- 
peoda  not  only  on  the  fact  that  the  organs  are  concealed  from  direct 
eiami  nation,  but  also  un  the  circumstance  that  they  receive  tbeir  inner- 
Tation  from  two  Bour(;es,  from  the  sympatlietic,  and  from  tbecerebro- 
•pinal  oentre  by  the  pn  en  mo  gastric  and  spinal  brunches  ;  and  we  do  not 
know  what  share  these  sets  of  nerves  respectively  tske  in  the  produc- 
tion of  visueral  pain.  There  is,  moreover,  rt-ason  to  believe  that  not 
fittly  tbe  nerves  in  the  viscera  bat  also  the  nervous  plexuseR  outaida 
them  may  !«  the  seat  of  neuralgia.  The  difficulties  of  investigation 
are  greatly  incrva-^ed  by  the  fact  that  pain  may  be  tbe  only  symptiim 
of  organic  and  of  fnnctional  diseuae,  and  H  is  certain  that  many 
examples  of  the  formei*  have  been  included  among  the  visceral  neu- 
fmlgiaa  by  some  writers  on  the  subject. 

Host  forms  of  visceral  neuralgia  are  more  frequent  in  females  than 
in  males,  and  may  be  diapused  to  by  the  same  inherited  tendency  that 
produces  the  cerebro- spinal  forms.  The  general  causes  of  the  two  ara 
^ao,  for  tbe  most  part,  similar.  In  women,  annm.ia  and  hysteria  ara 
•specially  prominent.  They  may  also  result  from  causes  that  have  a 
local  action,  and  this  fact  adds  not  a  little  to  the  obscurity  of  their 
dtattnosis.  The  eaaential  symi'tom  is  pain,  which  varies  greatly  ia 
character,  sometimea  dull  and  diffuse,  sometimes  sharp,  oircum scribed, 
lancinating  or  burning.  Itasnally  pn-sentH paroxysmal  exaoerbalit^ns, 
and  is  sumetimos  actually  inlermittin;;.  I  have  known  paroxysms  of 
gaatric  pain  to  alternate  with  headache.  The  exacerl>aticiiis  may  be 
appartmtly  eponiani'otis,  or  may  be  pri>duoed  by  varioas  atimuli,  rsjie* 
eially  by  those  concerned  in  the  functional  activity  i>f  the  organ.  Wa 
ought  not,  however,  to  include  among  the  ncurali^iiui  (as  some  bava 
dooe)caaes  in  which  pain  is  conSned  to  periods  of  functional  activity. 
It  ■■  ilnulitful  whether,  in  snuh  cases,  tbe  affection  ia  erar  a  para 
aeuralgia. 

The  diagnosis  of  visenal  aeanlgiaa  ia  dtfGonli,  not  ooly  in  Iha 
roL.  It.  58 
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recognition  of  the  actual  cause  of  the  pain,  but  also  in  that  of  the 
organ  or  structure  from  which  it  proceeds.  The  first  and  chief  element, 
however,  is  the  exclusion  of  organic  disease,  by  everj  method  of  inTeiti- 
gation  that  can  be  made  available.  If  functional  disturbance  exifti, 
the  affection  can  only  be  regarded  as  neuralgic  when  the  pain  is  not 
related  to  the  disturbance  of  function  either  in  time  or  in  degree. 

The  treatment  of  visceral  neuralgias  must  be  based  on  the  sum 
general  principles  as  that  of  the  corebro- spinal  forms.  It  consiits  in 
the  removal  of  causes,  general  tonic  treatment,  abundant  rest,  ind 
the  use  of  sedatives.  The  mode  of  employment  of  the  latter  differs  fai 
each  case,  and  in  each»  also,  special  measures  are  necessary,  related  to 
the  function  of  the  organ  concerned* 

Special  Fobms. — Of  the  intra-thoracic  organs,  the  hmgs  do  not 
appear  to  be  the  seat  of  neuralgia,  although  the  pain  of  "  pleurodynift," 
already  described,  is  probably  due  to  an  affection  of  the  pleural  nerret. 
The  only  important  cardiac  affection  of  this  class  is  the  disease  known 
as  **  angina  pectoris."  Severe  nerve-pain  is  a  prominent  symptom  of 
the  disorder,  but  its  peculiar  and  special  characters  and  aasodatioot 
prevent  its  inclusion  among  the  forms  of  pure  neuralgia. 

The  most  important  visceral  neuralgias  are  those  of  the  abdominil 
organs.  They  are  usually  local  and  well  defined,  but  oocasioDallj 
abdominal  neuralgic  pain  varies  in  its  seat,  and  is  felt  now  on  one 
side,  now  on  another.  That  of  the  stomach  (gcuiralgia,  gtuirodfm) 
is  one  of  the  best-marked  forms.  It  is  frequent  in  ansmia  sod 
hysteria,  and  a  special  form  constitutes  the  gastric  crises  of  atuy. 
The  pain  is  felt  at  the  epigastric  region,  and,  like  most  gastric  pain% 
passes  through  to  the  back.  Pressure  does  not  usually  increase  it; 
often,  indeed,  it  relieves  the  more  intense  suffering.  There  is  geoenllT 
a  constant  dull  pain,  with  more  acute  exacerbations.  It  maj  be  moit 
intense  when  the  stomach  is  empty,  and  may  be  relieved  by  food; 
it  is  then  possibly  due  to  the  morbid  action  of  the  nerves  or  oeotM 
from  which,  in  health,  the  sensation  of  hunger  arises.  Or  the  pais 
may  be  increased  by  food,  and  in  such  cases  food  is  often  vomited  ai 
soon  as  it  is  taken.  Appetite  may  be  absent,  lessened,  increased,  or 
perverted.  The  relation  of  the  condition  of  appetite  to  the  effect  of 
food  in  relieving  or  increasing  the  pain  deserves  further  study. 

The  stomach  is  readily  influenced  by  sedatives,  and  their  adminis' 
tration  by  the  mouth  forms  an  important  part  of  the  treatment.  Otbtf 
agents  are  sometimes  useful.  In  the  form  that  is  relieved  by  food, 
oxide  of  silver  is  often  of  great  service.  When  there  is  anmnia,  tltf 
combination  of  subcarbonate  of  bismuth  and  saocharated  carbonateof 
iron,  given  before  food,  is  frequently  effective.  No  sedative,  howefff. 
is  on  the  whole  so  useful  as  cocaine,  of  which  half  a  gimin  may  b* 
given  when  the  pain  comes  on.  By  repeatedly  relieving  the  pain  is 
this  manner,  the  disease  is  often  cured,  apparently  by  the  rest  tkm 
given  to  the  nerves  of  the  mucous  membrane. 
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The  frequency  of  intestinal  neuralgia  (enieralgia)  has  probably  been 
exaggerated.  We  are  not  justified  in  regarding  as  enteralg^  either 
Tague  abdominal  pains,  which  are  not  increased  hj  peristaltic  action, 
or  pain  that  occurs  onlj  when  the  intestines  are  in  energetic  action, 
or  in  which  there  is  conspicuous  disturbance  of  the  mucous  membrane. 
If  these  are  excluded,  the  cases  of  enteralgia  become  extremely  rare^ 
and  the  history  of  the  affection  has  yet  to  be  worked  out.  There 
is,  howeyer,  one  part  of  the  intestine  which  is  undoubtedly  the 
seat  of  neuralgic  pain, — the  lower  part  of  the  rectum.  This  form 
occurs  in  both  sexes  as  a  deeply  seated  pain  above  the  anus  and 
coccyx,  more  or  less  constant,  but  with  severe  exacerbations,  appa- 
rently  due  to  spasm.  It  is  usually  effectually  relieved  by  supposi^ 
tories.  In  some  cases,  indeed,  it  is  probably  a  primary  spasm,  and  I 
have  known  it  to  be  produced  in  a  child  by  the  use  of  senna  as  an 
aperient. 

Of  neuralgia  of  the  liver,  hepaialgia^  much  the  same  may  be  said  as 
of  enteralgia.  Deep-seated  pain  is  occasionally  felt  in  the  position  of 
the  organ,  sometimes  diffuse  and  dull,  sometimes  sharp  and  lanci- 
nating, but  the  cases  in  which  we  can  be  sure  that  it  is  truly  neuralgic 
are  extremely  few.  In  some  cases,  such  pain  may  be  due  to  disturbed 
function  of  the  organ.  Disturbance  of  function  has  been  regarded  by 
some  writers  as  a  consequence  of  neuralgia.  It  cannot  be  denied  that 
severe  nerve-pain  may  cause  such  refiex  derangement  of  function,  just 
as  it  causes  vaso-motor  disturbance  in  other  situations.  But  the 
frequency  with  which  pain  is  the  first  evidence  of  disease  outside  the 
nervous  system,  which  afterwards  causes  other  symptoms,  renders  it 
necessary  to  exercise  great  caution  in  regarding  such  cases  as  primarily 
neuralgia 

The  existence  of  neuralgia  of  the  spleen  is  not  well  established,  but 
occasionally,  especially  in  cases  of  hysteria,  there  is  deeply  seated  pain 
and  tenderness  in  the  position  of  the  organ,  apparently  situated  in  it  or 
in  the  nerve-plexuses  in  its  vicinity. 

The  kidney,  and  apparently  the  ureter,  may  be,  in  rare  cases,  the  seat 
of  the  neundgic  crises  of  tabes,  analogous  to  the  more  frequent  gastric 
crises;  but  the  occurrence  of  primary  nephralgia  is  a  still  more  rare 
event,  and  can  hardly  be  regarded  as  proved.  Many  cases  of  sup- 
posed renal  neuralgia  have  certainly  been  due  to  the  passage  of  a 
calculus.  I  have,  however,  met  with  one  case  in  which  paroxysms  of 
pain  in  the  renal  region  had  occurred  at  times  during  forty  years 
without  any  indication  of  a  calculus,  and  it  seemed  on  the  whole 
probable  that  the  pain  was  of  nervous  origin. 

Neuralgic  pain  which  cannot  be  referred  to  any  organ  is  sometimes 
felt  within  the  abdomen.  Such  pain  is  diffuse,  varies  in  intensity,  is 
not  increased  by  pressure,  and  is  not  related  in  time  to  the  functional 
activity  of  the  organs,  or  in  degree  to  their  disturl^auce.  It  is 
generally  central  in  position,  but  may  be  felt  above  or  below  the 
umbilicus,  apparently  seated  in  the  bympathetic  nerves,  although 
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without  such  a  zelation  to  their  plexuses  as  to  permit  definite 
localisation. 

The  female  geuerative  organs  are  frequent  seats  of  pain  and  tender* 
ness.  Tenderness  in  the  region  of  the  ovaries  is  extremely  eomman  in 
hysteria  and  conditions  of  nervous  weakness;  sometimes  there  it 
mucli  spontaneous  pain  in  this  situation,  deeply  seated,  and  aching  or 
burning  in  character.  This  pain  may  exist  when  no  eyidenoe  of 
organic  change  in  the  ovary  can  be  detected,  and  appears  then  to  be 
a  pure  neuralgia;  but  in  most  cases  the  tenderness  is  extensife, 
and  exists  in  the  vicinity  of  the  ovary  as  well  as  in  the  organ  itself,  lo 
that  it  is  probably  due,  at  least  in  part,  to  the  abundant  nerve-plexneei 
with  which  the  ovary  is  surrounded.  The  uterus  is  also  the  seat  of 
spontaneous  pain  and  of  tenderness,  apart  from  organic  disease  or  of 
displacement.  These  symptoms  may  occur  in  the  young  and  also  in 
later  life,  even  when  the  involution  of  the  organ  is  complete.  They 
are  often  associated  with  neuralgic  pains  elsewhere — in  the  ovariei, 
and  especially  in  the  spine,  including  the  sacrum.  By  some  writas  the 
pains  of  menstruation,  when  no  organic  cause  for  them  can  bedisooferedi 
are  regarded  as  neuralgic. 

Of  the  male  organs  of  generation,  that  which  is  most  frequently  the 
seat  of  neuralgic  pain  is  the  testicle,  but  even  here  such  pain  is  eon- 
paratively  rare.  It  is  important  to  remember,  however,  that  inflam- 
mations of  the  urinary  passages  are  not  uncommon  causes  of  neurslgii 
seated  in  the  adjacent  spinal  nerves. 


MIGEAINE:    PAEOXYSMAL  HBADACHB. 

Migraine  is  an  affection  characterised  by  paroxysmal  nervous  db- 
turbance,  of  which  headache  is  the  most  constant  element.  Tbt  pein 
is  seldom  absent  and  may  exist  alone,  but  it  is  commonly  acoompsnial 
by  nausea  and  vomiting,  and  it  is  often  preceded  by  some  sensoiT 
disturbance,  especially  by  some  disorder  of  the  sense  of  sight  The 
symptoms  are  frequently  one-sided,  and  from  this  character  of  the 
headache  the  name  is  derived,  the  Latin  *'  hemicrania  '*  (still  oltes 
employed)  furnishing  the  French  migraine,  the  G^erman  migTao,  sod 
the  English  megrim.*  The  French  word  is  that  most  frequent^ 
employed,  and  is,  on  the  whole,  the  most  convenient.  On  aoeomit  of 
the  associations  of  the  pain,  it  has  received  the  popular  names  of 
^  blind  headache,"  •*  sick  headache,"  and  **  bilious  headache,"  the 
latter  being  derived  partly  from  the  fact  that  bile  is  often  vomited, 

*  The  Snglish  word  has  been  developed  by  ^e  ftdloidng  etape,  goini^  bMkimiiii 
megrim,  megrene,  emigranea;  Low  Latiis  hemlgmMaf  Lstli^ 
craniam  i  Qreek,  tmigpavtov  (Skeat). 
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partly  from  the  old  hcmifiral  pathology  which  regarded  the  Vile  ae  one 
of  the  chief  morbific  fluids  of  the  body.  The  disease  is  often  associated 
with  high  intellectual  ability,  and  many  distinguished  scientifio  men 
have  suffered  from  it,  and  have  supplied  more  careful  observations  of 
the  subjective  symptoms  than  we  possess  of  any  other  malady. 
Amongst  the  sufferers  may  be  mentioned  the  celebrated  Dr.  Fothergill, 
Karmontel,  Haller,  WoUastou,  Du  Bois  Beymoud,  Sir  Charles 
Wheatstone,  Sir  John  Herschell,  Sir  George  Airy,  and  his  son.  Dr. 
Hubert  Airy.* 

Etioloot. — Females  suffer  from  migraine  more  frequently  than 
males,  but  their  preponderance  is  not  great,  and  has  been  much 
exaggerated  by  some  writers.  The  affection  usually  commences  in 
the  first  half  of  life.  One  third  of  the  cases  begin  in  later  childhood 
between  five  and  ten  ;  about  two  fifths  between  ten  and  twenty,  and 
most  of  the  others  between  twenty  and  thirty.  The  maximum  periods 
are  late  childhood,  puberty,  and  early  adult  life.  Now  and  then 
the  disease  commences  after  thirty ;  I  have  met  with  one  well-marked 
case  which  began  at  sixty.  In  the  ratio  between  the  sexes,  and  the 
large  number  of  cases  which  commence  at  the  time  of  puberty,  the 
disease  resembles  another  paroxysmal  neurosis,  epilepsy,  and  we  shall 
see  that  there  are  other  points  of  resemblance  between  the  two  diseases. 
Migraine  is  strongly  hereditary ;  in  more  than  half  the  cases  inherit- 
ance can  be  traced,  and  it  is  usually  direct,  t.  s.  other  members  of  the 
family  (very  often  a  parent)  suffer  from  paroxysmal  headache.  Now 
and  then  the  inheritance  is  indirect;  relatives  suffer,  not  from 
migraine,  but  from  some  other  neuroses,  especially  pure  neuralgia  and 
epilepsy.  For  instance,  a  woman  aged  forty-six  had  suffered  for 
many  years  from  migraine  (paroxysmal  headaches  with  dimness  of 
sight  and  Tomiting).  One  of  her  children  was  epileptic,  and  her 
mother  had  been  epileptic  and  insane.  I  once  had  under  treatment 
a  brother  for  migraine,  and  his  sister  for  epilepsy.  One  patientTs 
brother  suffered  from  paroxysmal  headache,  her  father  from  severe 
neuralgia,  and  her  father's  brother  was  insane.  Occasionally,  mi- 
graine seems  due  to  the  inheritance  of  the  gouty  diathesis :  a  father 
may  suffer  from  gout,  and  his  son  from  migraine.  A  similar  trans* 
formation  may  occur  in  the  course  of  the  disease ;  migraine,  com* 
meneing  in  early  life,  may  cease  when  distinct  gout  is  developed. 
Trousseau  has  emphasised  (but  also  exaggerated)  this  relation  by 
saying  that  **  migraine  and  gout  are  sisters." 

When  migraine  begins  early,  no  immediate  cause  can  usually  be 
traced  ;  but  when  the  disease  begins  later,  its  occurrence,  or  in  cases 
that  Itegin  earlier  its  exacerbation,  is  related  to  influences  that  depress 
and  weaken  the  nervous  system,  either  directly  or  through  the  general 

*  Or.  H.  Airy  hat  givea  a  very  interesting  aoooant  of  hit  (K>alar  t^mplomt  in  0*9 
'  Philoeopliical  Trantactiont '  for  1870.    The  bett  tyttematic  acooant  of  the  dit(»   • 
it  tbst  of  Dr,  Kdward  LiTting  ('  Megrim,  Sick  il(»dache.  mid  tome  allied  Ditordei 
LoodoB,  1873). 
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health.  Sach  oansei  ave  excesaiTe  bmn-work  (especiAily  oombixied 
with  anxietj  and  loss  of  rest),  over-latigae  of  all  ldnds«  work  in  hot 
and  crowded  rooms^  ansdmia,  over-lactation,  and  the  Uke.  I  hate  seen 
one  case  that  appeared  to  date  from,  attacks  of  agae,  which  the  patient 
had  had  in  earlj  life. 

STMPTOifs. — ^The  essential  featnxe  of  migraine  is  paroxysmal  head^ 
ache,  bnt  a  large  number  of  the  patients  present  also  other  sensory 
symptoms  in  association  with  the  headache,  and,  in  rare  cases,  these 
sensory  symptoms  occnr  alone,  without  headache.  These  associated 
synipioms  are  so  peculiar  and  striking,  that  undue  importance  has 
been  given  to  them  as  the  characteristics  of  the  disease.  They 
are  often  inconstant;  even  the  same  patient  may  haye  some  head- 
aches  with,  and  others  without,  these  accompaniments,  or  may  haye 
simple  headaches  at  one  period  of  his  life  and  the  more  complex  series 
of  symptoms  at  another  period.  The  simple  headaches  have  the  same 
characters,  and  occur  under  the  same  causal  conditions  of  heredity, 
Ac.,  as  those  in  which  there  are  in  addition  other  sensory  symptoms. 

The  characteristic  feature  of  the  symptoms  is  their  paroxysmal 
eharacter.  During  the  intervals  most  patients  are  free  from  any 
symptoms  of  nerve  derangement,  although  a  few  suffer  from  slighter 
headaches  of  a  different  character,  occasional  or  continuous.  The 
precise  elements  that  make  up  the  paroxysmsl  seixure  vary  in 
different  cases,  and  often  even  in  the  same  iodividual.  Headache, 
as  already  stated,  is  the  most  constant,  and  is  very  seldom  absent ; 
next  in  frequency  are  nausea  and  vomiting,  then  some  disturbance  of 
vision,  affection  of  speech,  disturbed  sensation  in  the  limbs,  and  vaso- 
motor derangement,  while  the  least  common  are  motor  symptoms  in 
the  limbs.  The  frequency  of  vaso-motor  derangement  will  be 
variously  estimated,  however,  according  to  the  phenomena  included  in 
the  term,  and  if  a  simple  change  in  frequency  or  tension  of  the  pulse, 
or  in  the  colour  of  the  face,  is  included,  this  disturbance  becomes  one 
of  the  most  frequent  features  of  the  attacks. 

But  the  above  order  of  frequency  is  not  that  in  which  the  symptoms 
occur  during  an  attack.  The  various  sensory  accompaniments  of  the 
headache  usually  occur  first,  then  comes  the  pain,  and  after  the  pain 
has  lasted  for  a  time,  nausea  occurs,  followed  by  vomiting,  and  this 
often  ends  the  attack.  Yaso-motor  disturbance  may  be  present  in  some 
form  throughout  an  attack,  or  may  come  on  only  towards  the  close. 
When  sensory  disturbance  is  absent,  the  pain  is  the  first  symptom. 

Various  infi  uences  will  i  nduce  a  paroxysm.  Fatigue  and  excitement 
are  the  most  common.  Digestive  disturbance  is  a  potent  cause,  and 
sometimes  a  particular  article  of  diet  will  always  induce  an  attack, 
but  most  of  the  sufferers  who  are  thus  susceptible  learn  by  experience 
the  dietetic  errois  that  are  efficient,  and  carefully  avoid  them ;  hence, 
as  an  actual  fact,  it  ^-  '^'^^  ^'^rv  common  for  attacks  to  be  thus  induced. 
Frequently,  after  ^  'rva^  MMan  the  attacks  has  neariv 
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elapsed,  a  sligbt  error  in  diet  is  siifBoient,  althougb,  soon  after  the 
patient  has  had  an  attack,  eren  actoal  indigestion  has  no  effect.  The 
influence  of  stomach  derangement  is  also  exaggerated  on  account 
of  a  misconception  of  the  significance  of  the  vomiting  that  so  often 
occurs.  The  bile  that  comes  up  is  thought  to  be  a  proof  of  **  bilious- 
ness,** when  its  rejection  is  merely  the  result  of  the  repeated  yomiting. 
In  some  patients  exposure  to  cold  will  bring  on  a  paroxysm.  Another 
occasional  excitant  is  a  visual  impression,  such  as  watching  moving 
objects  or  seeing  some  peculiar  kind  of  motion*  Orer-use  of  the 
•yes  may  also  bring  on  an  attack.  In  some  patients  a  brig  tit 
light,  or  a  sudden  change  of  light,  has  the  same  effect,  and  so  has  a 
loud  noise  or  a  peculiar  odour.  Indeed,  it  seems  as  if  a  peculiar  haViit 
may  become  established,  so  that  a  certain  sensory  impression  will 
always  induce  a  paroxysm. 

Premonitory  symptoms  are  present  in  some  cases,  but  are  less 
frequent  when  there  are  accessory  symptoms  than  in  the  attacks  that 
consist  of  pain  only.  The  day  before  an  attack  the  patient  may  com* 
plain  of  heaviness  in  the  head,  or  of  slight  pain,  or  of  somnolence. 
When  attacks  consist  of  simple  headache,  the  patient  often  wakes  up 
with  it.  When  sensory  symptoms  occur  first,  these  often  begin  quite 
suddenly.  The  patient,  for  instance,  may  feel  perfectly  well,  when  he 
is  suddenly  conscious  of  some  disturbance  of  vision,  of  a  bright  spot, 
for  instance,  on  one  side  of  the  field  of  vision,  which  slowly  enlarges 
and  spreads,  becoming  darker  in  the  centre  as  it  extends,  and 
ehanging  its  round  outline  into  an  angular  form.  Or  he  may  sud- 
denly be  conscious  of  dimness  of  sight  towards  one  side,  which 
ioereases  in  extent  and  intensity  until  one  half  of  each  field  is  blind. 
Or  the  first  symptom  may  be  tingling  in  one  hand,  which  spreads 
np  the  arm.  Such  sensory  disturbance  lasts  for  ten,  twenty,  or  thirty 
minutes,  and  then  passes  away,  and  as  it  subsides,  headache  comes 
on;  it  is  usually  of  great  intensity,  commences  at  one  spot,  and  slowly 
spreads.  After  a  few  hours  the  patient  feels  sick,  and  the  nausea 
slowly  increases  and  at  last  ends  in  vomiting;  then  the  sufferer 
goes  to  sleep  for  an  hour  or  two  or  for  the  night,  and  wakes  up  well. 
These  various  symptoms  are  generally  unilateral  in  distribution. 
The  pain  is  sometimes  bilateral,  but  it  is  then  greater  on  one  side 
than  on  the  other.    The  symptoms  may  now  be  considered  in  detail. 

Visual  disturbance  occurs  in  at  least  half  the  cases,  and  is  the 
earliest  symptom  of  an  attack.  It  may  consist  in  partial  loss  of 
tight,  or  spectral  appearances,  or  both.  The  unilateral  character  of 
Tisual  symptoms  is  always  manifested  as  affection  of  the  correspond* 
ing  halves  of  both  fields  of  vision. 

Loss  of  sight  is  always  imperfect.  There  may  be  sudden  freneral 
dimness  of  vision,  or  there  may  be  a  lateral  limitation  of  the  field, 
extending  from  one  side  and  not  reaching  the  centre,  or  commencing 
first  on  one  and  afterwards  on  the  other  bide,  durinij:  the  same  attack. 
T^e  resulting  hemianopia  may  be  complete.     In  other  cases,  the  first 
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diange  in  yidon  is  a  spot  of  dimness  of  sight,  lateral  or  oentnl  ia 
position,  which  gradnaJlj  increases  in  siae  and  extends  towards  tin 
periphery ;  when  lateral  in  position  it  nsnallj  does  not  pass  bejosd 
the  middle  line,  so  that  from  this  also  hemianopia  results.     YtKj 
rarely  the  spot  is  situated  in  the  upper  or  lower  parts  of  the  field,  sad 
may  cause  a  form  of  transverse  hemianopia.     The  degree  of  1<m 
varies;  it  is  often  described  as  a  ''cloud,"  but  the  darkness  msy 
be  noticeable  only  when  a  bright  light  is  looked  at.     As  the  daik 
spot  increases  in  size  it  often  clears  in  the  centre.    When  spectnl 
appearances  occur,  they  may  commence  as  a  bright  spot,  gradusllj 
expanding,  or  they  may  develop  out  of  this  area  of  dimness.     Is 
the  latter  case,  as  the  dark  spot  increases  it  becomes  luminoos  al 
the  periphery  and  expands,  so  as  at  first  to  form  a  circle ;  but,  if 
lateral,  it  may  break  at  the  middle  line  into  a  crescent.    In  some 
cases  it  spreads  over  almost  the  whole  field  of  vision.      When  s 
luminous  spot  is  the  first  change  and  this  expands,  it  may  becons 
dim  in  the  centre.    Yery  commonly  the  outer  edge  assumes  a  sigag 
shape  with  prominent  and  re-entrant  angles,  like  the  ground  plsa  of 
a  fortification,  and  hence  called  *'  fortification  spectrum."     At  osi 
part  it  becomes  fainter  and  ceases,  so  that  there  is  a  break  in  tbs 
outline.     The  outer  boundary  is  the  most  brilliant,  and  is  oftei 
limited  by  colour;  inside,  the  luminosity  extends  for  a  little  dit- 
tance,  gradually  becoming  fainter.    Yery  frequently  within  the  brigbi 
outline,  however  it  arises,  there  seem  to  be  luminous  particles  ia 
rapid  irregular  movement.    The  spectrum  increases  with  the  blind 
area,  gradually  becomes  indistinct,  and  disappears  at  the  peripbeij 
of  the  field.      These  visual  phenomena  always  affect  the  field  of 
vision  of  both  eyes,  although  the  patient  often  imagines  that  tlio 
phenomena  observed  on  one  side  are  seen  with  one  eye  only.    Thef 
may  present  considerable  variation  in  the  same  case.      Thus  est 
patient  described  sometimes  hemianopia,  sometimes  coloured  lights 
sometimes  merely  a  sensation  as  of  moving  water  before  the  ejsa 
Many  patients  experience  only  slight  and  vague  ooular  symptoaii 
such  as  sparks  or  mere  flashes  of  light.    Yery  rarely  there  is  doabli 
▼ision. 

Disturbance  in  the  function  of  the  other  special  senses  is  eiosa^ 
ingly  rare,  but  a  few  oases  are  on  record  in  which  pheuoineoa  hsis 
been  observed  in  hearing  and  taste  similar  to  those  in  vision*  Tbsi 
there  has  been  one-sided  deafness  followed  by  a  noise  in  the  ear,  or 
loss  of  taste  followed  by  a  subjective  sensation.  Transient  tiuiitsi 
is  occasionally  observed  in  the  subjects  of  migraine,  without  connsctifli 
with  the  attacks. 

Other  sensory  symptoms  are  felt  in  the  limbs,  face,  throat,  ton^ 
and  adjacent  parts,  but  these  are  far  less  frequent  than  is  the  vissil 
disturbance.  In  the  limbs,  the  sensation  is  felt  chiefly  in  the  arm,  tsi; 
seldom  in  the  leg.  It  may  occur  alone  as  the  first  stage  of  the  sttsA 
but  is  more  often  associated  with  the  visual  phenomena,  snoeeadiqf 
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the  latter  but  cominencing  before  tbe  affection  of  aigbt  has  quite 
ce«s«d.  In  ohanoter,  tbe  disturbance  of  cutaoeouB  Bpneibilit;  U  Teiy 
•imilar  to  tbitt  of  vision,  allowance  being  made  for  tbe  difference  in 
the  cbari«ter  of  tbe  fuactjon.  There  is  tbe  same  combination  of 
■ausory  irritation  and  sensor;  loas.  TingUnginlheskin,  or  "pins  and 
needlea,"  is  felt  iu  some  part  of  the  bund,  aa  tbe  fingers,  or  in  the  wrilt, 
■ad  aa  it  spreads  it  is  succeeded  by  numbness  and  defect  of  sHoaibilitj, 
•ometimes  amounting  to  actual  antestbesia.  Id  other  cas'S  ths 
numbuess  occurs  first,  and  is  succeeded  hj  tingling.  The  aenaoiy 
disturbance  in  its  double  form  may  pass  up  tbe  limb  from  tbtt 
eztr«mit;,  and  the  li-g  maj  be  aSecled  after  th<-  arm,  just  as  in  the 
•enaor;  aura  of  epilepsy.  Sometimes,  instead  of  &  gradual  citenston, 
the  tingliDg  passes  from  one  part  to  another  at  a  distance.  It  ia 
generallj  cflaGned  to  one  side,  but  eonietimes  is  felt  first  in  one  arm 
and  then  in  tbe  other.  A  sensation  ia  the  lijjs  and  tongue  is  jireneraUy 
Moondorj  in  time  to  that  in  tbe  limbs;  it  mrely  txistx  alooe.  It  mayfa« 
felt  in  the  cfaeek,  Upa,  tongue,  or  fauces,  on  one  side  or  on  both  ;  the 
side  is  usually  the  same  as  that  of  tbe  limbs,  but  tbe  sensatiou  may  be 
bilateral  in  the  lips  and  throat,  and  uoilitteral  ia  tbe  limbs.  The 
duration  of  these  sensations  is  generally  about  ten  or  fifteen  minutes. 
OccasionnUy  slight  motor  weakness  accompauiea  the  tingling,  just  as  it 
may  do  in  the  sensory  discbarge  »f  epilepsy.  For  instance,  theattack 
ill  one  patient  com  iiiencod  by  dimness  of  sight,  and  this  was  followed  by 
tingling  in  the  fingers  of  the  left  hand  ;  the  sensation  passed  up  tbe 
arm  to  the  shoulder,  and  was  followed  by  weakness  of  the  limb  for 
about  t«n  mioates;  then  hendache  came  on  in  the  right  occipital 
region,  and  lusted  for  twelvie  honrs. 

Hutor  Bim|jtomH  in  the  Lmbs,  withorafter  the  sensory  distnrbunce. 
■re  usually  confined  to  such  tran.'uent  weakness  as  occurred  in  the 
ease  jast  mentioned.  If  any  motor  s[>aHm  is  present,  the  rase  usually 
diverges  very  much  from  the  trpe,  and  sometimes  is  of  su<-b  a  charactAr 
■a  to  render  it  doubtful  whether  it  should  be  classed  with  miyraine  or 
not.  In  one  patient  each  uttack  of  headache  was  preceded  by  sudden 
tingling  in  the  calf,  followed  by  painful  cramp  in  the  calf  muscles, 
lasting  ■  few  minutes  only.  Tbe  same  patient,  however,  bad  at 
Otlier  times  attacks  in  which  her  face  suddenly  became  crimson,  ebur^) 
paini  occurred  in  the  bead,  and  seeweJ  to  pass  down  the  side  to  the 
1^,  which  was  then  "drawn  up"  in  spasm  for  a  few  minutes. 

Difficulty  in  speech,  transient  aphasia,  is  another  occasional  sym- 
ptom of  the  commencing  attack.  If  there  are  sensory  iiymptoms, 
theee  are  almost  always  right-sided,  and  am  situated,  in  most  cases, 
in  the  riglit  arm.  If  there  is  visual  diaturliance,  this  abo  ia  in 
tbe  right  hulf  of  the  Geld,  but  I  have  only  once  met  with  aphasia 
in  luaociation  with  an  affection  of  night  alone.  The  rule  of  the 
lighUsiddl  association  probably  does  not  hold  good  of  left  handed 
paraoQs.  and  it  is  not  quite  absolute  iu  other  oasas.  I  have  met  with 
«IM  caae.  in  a  right-handed  mun.  in  whom  the  attack  began  with  lefU 
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nded  hemianopia,  followed  bj  tingling  in  the  left  foot,  which  piOBod 
up  the  leg  and  side  to  the  mouth  and  tongue,  and  then  the  speeeh 
was  deranged,  the  words  of  a  sentence  '*  coining  out  in  wrong  order.** 
The  common  character  of  the  defect  is  that  there  is  a  difficnltj  in 
finding  the  right  word,  or  a  use  of  wrong  words  in  both  speaking  and 
writing,  or  veiy  rarely  a  total  inability  to  speak.  The  latter  sug- 
gests  motor  aphasia  (see  p.  114),  but  the  more  common  form  has  the 
character  of  the  sensory  variety.  In  one  case  the  affection  of  speech 
was  clearly  of  this  character;  the  patient  was,  for  a  few  minntes^ 
completely  "  word-deaf ;"  when  spoken  to,  she  heard  the  sonnd  per- 
fectly, but  oould  not  tell  what  was  said.  A  few  similar  cases  are  oa 
record.* 

Slight  mental  change  occurs  in  some  patients  during  the  attack. 
Emotional  depression,  restlessness,  or  confusion  of  ideas  are  the  most 
common ;  sometimes  there  is  transient  loss  of  memory.  Brief  stupor, 
without  complete  unconsciousness,  sometimes  occurs  soon  after  the 
onset  of  an  attack,  without  interrupting  the  progress  of  the  sensory 
disturbance.  Among  other  peculiar  conditions  that  hare  been 
described  is  a  sensation  of  "  double  consciousness  "  or  a  Tivid  reooUec^ 
tion  of  eyents  long  past.  The  mental  change  may  be  the  earliest 
symptom,  or  it  may  succeed  the  affection  of  sights  or  occur  when  the 
sensation  in  the  limbs  ascends  to  the  head. 

Giddiness  is  not  a  frequent  symptom  of  the  attacks  themselyes. 
It  is  usually  a  vague  sense  of  defectiye  equilibrium,  rarely  amounting 
to  definite  vertigo.  It  varies  in  time^  being  occasionally  early,  but 
more  often  succeeding  the  sensory  disturbance,  and  it  often  accom- 
panies the  headache.  Any  one  of  this  series  of  symptoms  may 
precede  the  headache,  or  all  may  be  absent.  Even  when  many  <^ 
them  occur,  their  duration  is  short,  varying  from  fifteen  to  thirty 
minutes,  before  they  give  place  to  the  pain  in  the  head. 

The  headache  is  not  only  the  most  constant  symptom,  it  is  also 
the  most  distressing.  It  is  not,  however,  so  alarming  to  the  patient 
as  the  sensory  symptoms  are,  especially  in  those  who  are  unaccustomed 
to  them,  and  in  whom  they  occur  at  long  intervals,  or,  for  the  first 
time,  in  adult  life.  The  pain  has  generally  recurred  during  many 
years,  and  the  sufferer  knows  what  to  expect  and  how  best  to  endure 
it.  It  varies  much,  in  degree,  but  is  very  seldom  trifling.  Often  it 
has  a  characteristic  course,  uniform  in  the  same  patient;  it  begins 
gradually,  slowly  increases  to  a  considerable  degree  of  intensity,  at)d 
after  a  variable  time  it  subsides,  sometimes  slowly,  sometimes  rapidly. 
It  is  usually  an  acute  pain  at  the  onset,  and  may  remain  so  throughout, 
or  may  assume  a  duller  character  as  it  spreads.  Movement,  noise, 
and  light  usually  increase  its  intensity.  Sudden  stooping  also  makes 
it  worsf),  but  the  patient  is,  nevertheless,  most  comfortable  in  the 

*  It  is  probable,  and  in  harmony  with  the  other  symptoms,  that  the  primaiy  dit- 
tnrbtnce  of  speech  is  "  sensory  aphasia,"  and  thst  when  there  is  *'  motor  aphasifeK** 
this  is  analogous  to  the  weakness  of  the  arm  that  accompanies  the  sensory  disehasfs. 
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nomubent  posture,  aod  Bufii^ms  more  when  he  attempti  to  sit  up  or  to 
4t*tid.  In  moat  cases  the  headache  begins  on  one  side,  and  in  manj 
't  is  conSned  to  OQe  Bide;  in  others  it  becomes  general,  so  that  th» 
name,  while  foundeJ  on  a  common  characteristic,  hag  no  uitiverMkl 
■ignificaDce.  When  the  pain  begins  at  one  spot  il  m..iil  fnquontly 
ii  in  the  temple,  and  is  confiued  at  firsl  to  a  small  area  that  can  be 
eorered  by  ihe  tip  of  the  finger.  In  other  cases  it  begins  iu  a  >nmll 
spot  on  the  forehead,  or  in  the  forehead  and  eyeball,  seldom  iu  anj 
limited  area  at  other  parts  of  the  head.  When  thus  limited  at  first, 
it  seems  generally  superficial,  but  often  has  a  boring  character,  aa 
if  some  instrument  were  being  forced  iuto  the  skull.  After  a  tims 
the  pain  maj  spread  through  a  considerable  part  of  one  side  of 
the  head,  and  not  unfreqiieutly  tbrough  both  sides.  Sometime! 
it  begins  at  the  back  of  the  bead,  in  the  occipital  region  on  one  side, 
uid  may  tbeu  extend  forward  to  the  temple.  It  occasionally  com* 
menOM  in  the  middle  of  the  bead,  and  spreads  down  one  side.  From 
the  back  or  side  of  the  heaJ.  the  p:>iii  may  pass  down  the  side  of  tin 
neck  and  even  into  the  arm,  Occasiouitlly  it  spreaiis  from  one  aide  to 
th«  other,  and  may  then  cease  on  tbe  side  first  affected.  In  one  io- 
•ianoe  in  which  it  bad  this  coarse,  it  Qltimately  ceased  on  the  second 
side,  and  recommenced,  in  slight  degree,  on  the  side  first  affected 
before  finally  passing  away.  Even  wbcn  the  pain  is  limited  io  area 
and  superficial  in  character,  there  is  seldom  any  local  tendei  nt-ss,  bat 
now  and  then  exlensiTe  pain  orer  tlie  head  may  be  accompanied  bj 
some  general  tenderness  of  tbe  hairy  scalp,  which  continues  for  a  time 
after  the  headache  haa  ceased.  When  tbe  pain  is  unilateral  and  fell 
orer  a  considerable  area,  it  is  generally  on  the  side  opposite  to  tbtt 
peripheral  symptoms.  It  usually  cumes  on  as  the  sentory  disturbancs 
ia  declining,  and  always  lusts  for  lieTeral  boara,  often  for  tbe  rest  at  ■ 
the  day.  It  is  not  alwaya  constant  either  in  character  or  seat,  bnt  1 
when  inconstant  in  seat  tbe  patient  has  certain  kindi  of  headache 
which  inainlain  their  characters,  although  sometimes  one.  sometimea 
another  comes  on.  Inotber  cuses,  at  a  certain  period  o(  life,  there  is  a 
change  in  the  seat  and  character  of  the  pain.  Thus  in  one  case  the 
pain  for  many  years  was  0Ck.-i[iit;i1,  but  afterwards  it  was  always 
Umiti'd  to  one  froutjil  region, 

Naniea  accompanii^s  tbe  headache  iu  a  targe  number  of  cases,  bnt 
often  doi-e  not  commence  until  the  pain  bas  reached  its  height.  It  ii 
atlrndcd  with  a  total  inability  to  lake  food,  and  food  that  is  taken  ia 
not  digested,  apparently  from  a  derangement  of  the  gastric  secretions. 
Tbe  nausea  often  results  in  vomiting,  but  retching  is  still  more  fre- 
qaent.  Neither  occurs, as  a  rule,  until  after  the  paiu  in  the  head  haa 
reacbrd  its  climax,  und  often  not  until  tbe  ps^  is  subsiding,  and  then 
H  may  terminate  the  seiinra,  even  when  nothing  is  ejected.  It 
ia  eomtnon  for  the  hcadaclie  to  commence  in  the  morning,  for  nausea 
ta  come  on  in  the  course  of  the  day,  and  vomiting  in  tlie  evening. 
I  fionetimcs  the  vomiting  begins  earlier ;  iu  one  case,  in  which  the  viBu;il 
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diBtnrbance  was  unusoaUy  pidouged*  laatang  two  hoan,  tbe  ▼omitiiig 
commenced  before  it  had  ceased  and  before  the  headacbe*  If  it  ocean 
while  the  headache  is  severe,  the  vomiting  does  not  influence  the  pain. 
When  there  is  no  headache  there  is  no  vomiting.  The  condition  is 
acompanied  with  great  prostration,  and  the  patient  is  very  much  like 
Olio  suflering  from  sea- sickness. 

The  most  common  vaso-motor  symptom  is  pallor  of  the  &oe  at  the 
onset  of  an  attack,  and  often  throughout  its  course.  The  extremitiea 
also  are  usually  cold.  The  face  is  not  only  pale,  but  has  a  **  pinched  ** 
or  "  drawn  "  expression.  The  accessible  arteries  may  be  sometimes 
felt  to  be  contracted.  In  some  cases  this  aspect  continues  throughout 
the  attack ;  in  others  the  pallor  gives  place  to  flushing  as  the  pain, 
in  the  head  develops,  and  there  may  even  be  general  perspiration* 
Barely  the  face  is  flushed  from  the  first.  Still  more  rarely  there  is  a 
conspicuous  difference  in  the  aspect  of  the  two  sides  of  the  face ;  there 
may  be  pallor  only  on  one  side,  and  in  addition  the  eye  may  be 
letracted,  the  conjunctiva  injected,  and  the  pupil  small;  as  the 
pardxvsm  goes  off  this  condition  may  be  exchanged  for  one  of  hyper- 
sdmia,  the  face  becoming  warm,  the  ear  red,  and  the  pupil  resuming 
its  normal  size  (Du  Bois  Beymond,  Morselli).  The  latter  must  be 
referred  to  diminished  action  and  the  former  to  increased  action  of 
the  sympathetic  fibres,  although  in  over-action  the  retraction  of  the  eye 
and  redness  of  the  conjunctiva  are  exceptional.  Unilateral  sweating 
has  also  been  observed.  At  the  end  of  an  attack,  in  which  the 
final  dilatation  of  vessels  has  been  marked,  puffiness  of  the  scalp  hat 
been  observed  in  rare  cases,  and  even  ecchvmoses  at  the  seat  of  the 
most  intense  pain.  It  must,  however,  be  remembered  that  such 
unilatt^ral  sympathetic  sym|>toms  are  not  only  exceptional,  but  ex* 
tremely  rare.  In  a  woman,  aged  fifty,  liable  to  right-sided  migraine 
from  youth,  the  right  temporal  artery  was  harder  and  more  rigid 
than  the  left,  and  the  right  cornea  presented  an  arcus  senilis  twice  at 
broad  as  that  on  the  other  side  (De  Giovanni).  (Edenui  of  the  optic 
disc  has  been  said  to  occur  during  the  paroxysm  (Mollendorff),  bui 
as  a  rule  both  during  the  attack  and  in  the  intervals  the  appearance 
of  the  discs  is  perfectly  normal.  Occasionally,  retardation  of  the 
pulse  occurs  during  the  paroxysms.  In  one  of  my  patients  the  pulse 
always  fell  to  about  56,  and  a  retardation  to  40  has  been  observed. 

The  termination  of  the  paroxysm  is  sometimes  attended  not  only 
by  vomitiag,  but  also  by  some  secretion,  copious  diuresis  or  perspira- 
tion. The  pain  passes  away  gradually,  very  seldom  quickly.  The 
most  frequent  termination  is  by  sleep.  During  the  height  of  the 
attack,  the  patient  may  be  drowsy  and  doze,  but  this  brings  no  relief; 
as  the  pain  is  subsiding,  however,  he  goes  to  sleep,  sometimes  for  a 
short  time  only,  and  wakes  up  free  from  pain.  The  duration  of  the 
headache  is  always  several  hours;  often  it  commences  in  the  early 
morning  and  lasts  the  entire  day;  in  severe  oases  it  may  last  for 
several  days. 
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rarietiet. — Tbe  cases  in  wliich  the  collatent  diBturbftnce  is  absent, 
uid  tbe  attacks  cooBiBt  only  of  pain  and  aicbness,  are  verj  cumioon.  The 
pain  has  the  sAme  cljaractera  as  in  tbe  cases  with  other  sensory  sym- 
ptoms, and  may  be  ttib'nded  by  the  same  Taso-motor  dlgturbance.  In 
one  patient,  forinataoce,  the  pain  began  in  one  eye  and  tht- supra-orbital 
region,  and  commenced  alteroately  on  each  side ;  from  the  place  of 
commeacemetit  it  eitended  oTcr  the  whole  head,  and  iuto  the  throat. 
It  is  »ef7  common  for  two  kinds  of  hejidacbe  to  occur,  and  tor  one  only 
to  be  accomjianied  by  other  sensory  svinptoma.  Sometimes  one  ia 
attended  with  vomiting,  and  the  other  ia  not.  One  patient,  for 
instance,  aometimes  had  altai'ks  of  pain  in  tbe  fordieail  and  tempieB, 
knd  at  other  times  p^in  at  t!)'_-  top  and  back  of  the  head,  and  only  th« 
latttT  wer«  attended  by  aicbneas. 

Migraine  in  adulis  im  not  commonly  attended  by  any  alteration  is 
the  tem[>eralare  of  the  body,  but  in  children  there  may  be  cunaidenble 
pyKxia,  which  impressosaspeciiUandsometimee  mialending  character 
oa  the  aLtack.  Thus,  a  child  at  the  age  of  two  became  liable  to 
•ttocks  which  logled  only  a  few  hours,  and  recurred  at  tntervaU  oC 
two  or  three  monlba.  In  each  there  was  severe  one-sided  pain  in  the 
hood;  the  temperature  rose  to  102°  or  103°;  sickness  came  on,  the 
child  went  to  sleep,  and  woke  up  welL 

The  aensoiy  sym|itomB  of  migraine,  aa  we  have  seen,  aometimes 
Acenr  without  headache,  or,  more  frequently,  with  faeadacbe  that  ia  to 
^ght  OS  to  ctiuse  the  patient  no  distress,  and  to  lead  him  to  place  no 
weight  aponit  in  his  description  of  the  symptoms.  Those  cases  are  of 
great  importonce.because  their  nature  ia  often  miaunderatood.  In  one 
«Me,  wiih  chatM:teristic  visual  diEturbance  (an  eipanding  luminoaa 
■pot  and  hemianupla),  the  only  discomfort  was  that  »  oongh  or  deep 
lupitation  caused  niomentary  pain  over  the  eyebrows  during  two  or 
tbree  days  after  an  attack.  A  more  common  history  is  that  some 
attacks  are  complete,  consisting  of  sensory  disturbance  and  headucbe, 
while  in  others  the  former  occurs  alinie.  In  rare  cases  the  sensory  dia- 
(nrbance  or  apbuaia  generally  occura  by  itself.  Leadache  being  seldom 
or  never  associat«d.  Lastly,  some  sufferers  from  migraine  often  have 
■ligbter  and  Taiiable  sensory  diHttirbance,  evidently  of  the  same  nature, 
although  not  of  the  same  form,  as  that  which  precedes  tbe  headaches. 
One  [>aticnt,  for  instance,  with  characteristic  headaches  precfded  by 
bttnisnupia.  complained  of  bright  stars  before  tbe  eyes  whencfer  she 
had  looked  at  a  brilliant  light,  and  sometimes  one  of  these  stars, 
brighter  than  the  rest,  wotild  start  from  the  right  lower  corner  of  thft 
taid  of  vision,  and  pass  across  the  field,  geiierally  quickly,  in  a  second, 
•snetimeB  more  slowly,  and  when  it  readied  the  left  side  would 
break  up  and  leave  a  blue  light  in  which  luminous  points  were  moving. 
Theoe  aennations  were  not  succeeded  by  headache,  although  the  ptiln 
always  followed  the  heniiouopia.  Aphasia  does  not  often  occur  without 
baodoche ;  such  attacks  may  be  very  puzzling  unless  their  natur«  ia  aus- 
ptted-    I  have  once  known  ocular  ipeotra  to  develop  after  the  heodaeba 
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had  commenced,  and  also  tingling  in  the  limhe  of  one  aid..,  bom  the 
hand  to  tbe  elbow,  and  foot  to  the  knee,  to  follow  characteristic  attacka 
of  pun.    Yerj  larely  Tomiting  may  precede  the  headacha 

I  have  met  with  one  cnrioaa  case  in  which  yisnal  diaturbanoe, 
exactly  each  aa  precedea  attacka  of  migrainei  oocnned  frequently 
during  many  yean  aa  an  iaolated  symptom ;  at  no  time  waa  there  any 
pain.  Tbe  patient  waa  a  man  of  sixty,  the  subject  of  chronic  bron* 
chitis  and  some  loss  of  memory,  but  witb  no  other  indications  of  nerre 
disease.  The  Tisual  spectrum  was  generally  a  brightly  coloured 
sigzag ;  sometimes  it  bad  the  shape  of  a  broken  OTal,  but  more  often 
a  long  comet-like  form,  commencing  on  one  side  of  the  field  of  Tision 
and  extending  downwards.  Barely  there  was  a  luminous  disc,  which 
would  ascend,  break  into  a  four-leaved  object,  and  then  disappear. 
A  noteworthy  feature  of  the  illusion  waa  that  the  angular  spectrum 
was  sometimes  related  to  the  image  of  some  seen  object.  Thus,  on 
one  occasion*  a  plate,  which  was  before  the  patient  as  he  sat  at  table, 
appeared  surrounded  by  the  coloured  angular  spectrum.*  A  similat 
relation  baa  been  described  to  me  in  other  cases ;  a  zigaag  spectrum 
would  fix  itaelf  for  a  short  time  around  some  object  at  which  the 
person  was  looking.  A  more  general  phenomenon  of  the  aame  class  ia 
the  greater  brightness  of  the  subjective  sensation  when  the  eyes  are 
open  than  when  they  are  closed — the  morbid  activity  is  intensified  by 
the  impulses  from  the  optic  nervea. 

Sensory  disturbance  in  the  limbs  does  not  often  occur  without  head* 
ache,  but  occaaionally  the  headache  is  slight.  Sometimes  an  attack 
is  apparently  render^  abortive  in  conaequenoe  of  aome  drug  that 
ia  taJcen,  auch  aa  bromide, — aa  in  the  following  case,  which  deserves 
description  on  account  of  the  illustration  it  affords  of  the  deliberate 
march  of  the  sensory  disturbance.  A  gentleman,  the  subject  of 
migraine,  waa  working  with  the  microscope  one  afternoon,  when  his 
eight  became  dim  ao  that  he  could  only  just  read  large  print,  and 
continued  so  in  spite  of  a  drachm  of  bromide.  After  two  hours, 
tingling  suddenly  commenced  in  the  left  thumb,  and  spread  to  the 
fingers,  and  then  was  felt  in  the  middle  of  both  lips,  in  the  tip  of 
the  nose,  and  beneath  the  tip  of  the  tongue.  Then  it  was  tdt  in  the 
left  arm  near  the  axilla,  and  in  the  left  side  of  the  fauces  and  of  the 
face  over  the  lower  jaw.  A  few  minutes  later  it  involved  the  fauces 
on  both  sides  and  the  palate,  and  caused  an  unpleasant  aense  of  con* 
striction.  It  then  ceaaed  and  headache  came  on.  Another  attack 
bogan  in  the  same  manner,  but  after  being  felt  in  the  fingers  and  lipa 
and  tongue,  it  became  intense  at  the  wrist,  and  ceased  in  the  lipa ;  the 
sensation  passed  up  the  ulnar  side  of  the  forearm  and  then  ceased,  but 
afterwards  recurred  in  the  cheek  and  side  of  the  throat. 

The  variations  in  the  character  and  aeat  of  the  pain  which  have  been 
already  mentioned  are  aometimea  such  as  to  mskke  the  case  deviate 

*  Tbe  patient  wm  a  mechanical  dmughtaman,  and  he  bad  a  mail  book  f uU  of 
drawing!  of  tbe  appearancet  that  be  taw. 
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definitely  from  the  tjpe.  This  is  eepedallj  marked  in  cases  in  which 
the  pain  presents,  in  its  extreme  deTelopment,  an  approximation  to 
neuralgia.  It  may,  for  iDstance,  spread  from  the  head  down  the 
oerrical  spine*  or  the  sides  of  the  neck  to  the  shoulders.  In  one 
patient,  in  whom  the  pain  (preceded  by  the  usual  visual  symptoms)  was 
chiefly  over  the  posterior  half  of  the  head  on  the  left  side,  one  severe 
attack  was  followed  by  an  eruption  of  herpes  over  the  left  half  of  the 
occipital  bone,  which  had  definite  neuralgia  for  its  sequel.  Both 
before  and  after  this,  the  commencing  subsidence  of  the  pain  in  each 
attack  was  commonly  attended  by  the  occurrence  of  small  slightly 
raised  ^  lumps  "  in  the  skin  of  the  same  region,  about  the  size  of  a  pea, 
I  have  met  with  tenderness  of  the  scalp  after  the  pain,  in  other  casea, 
in  which  it  began  in  one  temporal  region,  after  hemianopia. 

Oaur§&, — The  interval  between  the  attacks  varies  in  different  oases  { 
it  is  usually  between  a  fortnight  and  two  months.  It  is  generally 
about  three  or  four  wei'ka,  but  the  periodicity  is  not  often  exact.  In 
a  case  mentioned  by  Trousseau,  however,  the  attacks  occurred  each 
fortnight  almost  to  an  hour.  In  women  they  often  occur  about  the 
menstrual  period,  generally  after  the  catamenia  have  ceased.  The 
intervals  are,  on  an  average,  shorter  in  the  cases  in  which  there  is  only 
pain  than  in  those  in  which  there  are  associated  sensory  symptoms ; 
and  when  these  symptoms  occur  alone,  without  headache,  the  intervals 
generally  amount  to  several  months.  The  intervals  are  doubtless 
lendered  more  irregular  than  they  otherwise  would  be  by  the  infiuence 
of  exciting  causes,  effective  when  the  usual  period  has  nearly  elapsed. 
In  the  intervals  there  are  often  no  symptoms,  or  there  may  be  slight 
headache  ef  a  different  character,  or  definite  neuralgia,  or  some  other 
functional  disturbance. 

It  is  not  uncommon,  as  already  mentioned,  for  some  change  in  the 
character  of  the  disease  to  occur  at  a  certain  period.  Sensory 
disturbance  may  cease,  or,  if  previously  present,  may  come  on.  Thus 
one  patient  had  hemianopia  with  the  attacks  of  migpraine  until  the  a^ 
of  tdtjf  when  the  visual  disturbance  ceased,  and  the  headaches 
oeeurred  alone.  Occasionally,  some  morbid  influence,  chronic  ill* 
health,  acute  disease,  anxie^,  or  injury,  may  induce  an  increase  in  the 
intensity  of  the  affection  or  a  change  in  its  character.  Thus  one 
patient^  whose  mother  was  the  subject  of  migraine,  suffered  from 
simple  "sick  headaches*'  since  childhood.  At  twenty-five  he  had  a 
■light  concussion  of  the  head,  falling  against  a  walL  Heiuianopia 
came  on  in  a  few  minutes,  followed  by  headache  more  severe  than  the 
patient  had  had  before,  and  from  that  time  each  attack  was  preceded 
by  the  same  visual  symptom. 

Migraine  does  not  itself  involve  any  danger  to  life.  We  have  seen, 
however,  that  the  vascular  disturl»ance  may  lead  in  time  to  local  vas- 
cular degeneration,  and  this  affords  an  explanation  of  the  obsor\'«^ 
fact  that  sufferers  from  migpraine  occasionally  suffer  from  vascular 
Insions  of  the  brain  comparatively  early  in  the  degenerative  period  of 
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;  but  this  sequel  is  noe.  It  msj,  lioweTer,  oeonr  in  the  part  of 
ihe  brain  that  has  been  the  seat  of  the  periodical  functional  derange- 
ment. Hemianopia  habitually  preceded  the  headaches  in  a  womsa 
who,  after  reaching  the  degenerative  period,  found  one  day  that  the 
hemianopia  persisted  after  tbe  pain.  It  was  permanent^  and  dne^  as 
was  subsequently  ascertained,  to  a  lesion  in  the  opposite  euneus.* 
Li  some  cases,  after  many  attacks  attended  by  intellectual  impairment, 
■ome  failure  of  mental  power  has  been  obsenred  in  the  intervals. 

CompUeaiumB  amd  A$$ociaHon§, — ^Vertigo  is  occasionally  met  within 
the  subjects  of  migraine,  not  only  as  part  of  an  attack,  but  also  as  an 
oocasional  symptom  at  other  times.  Some  of  those  who  present  it 
are  in  tbe  second  half  of  life,  and  the  associated  symptoms  show  thai 
the  vertigo  is  of  the  labyiinthine  variety.  Thus  one  patient,  forty* 
seven  years  of  age  and  gouty,  who  had  been  liable  for  many  years  to 
migraine,  had  an  attack  of  vertigo  with  brief  tinnitus  and  sickness ; 
the  watch  was  almost  inaudible  through  the  bone  on  each  side,  and 
no  note  of  (}alton*8  whistle  could  be  heard  through  the  air.  In  him 
tinnitus  was  inconstant,  but  heard  occasionally  on  each  side.  It  is 
probable  that,  in  such  cases,  the  central  tendency  to  functional 
derangement  renders  tbe  patient  peculiarly  susceptible  to  the  influ- 
«ice  of  labyrinthine  changes.  I  luive  several  other  examples  of  the 
mme  combination.  In  other  cases,  again,  sudden  attacks  of  vertigo 
oecur  without  any  indication  of  aural  changes,  and  sometimes  seem 
to  be  the  result  simply  of  the  central  instability.  Thus  one  patient 
was  liable,  in  the  intervals  between  the  attacks  of  migraine,  to  sudden 
sensations  of  unsteadiness,  vaguely  referred  to  the  legs,  without  any 
aural  symptoms.  Another  patient  had  sudden  attacks,  in  which  there 
was  a  tendency  to  fall  backwards,  accompanied  by  sickness.  At  other 
times  she  had  paroxysmal  headaches  without  sickness. 

The  relationship  of  migraine  to  other  diseases  is  of  great  import- 
ance. That  to  gout  has  been  already  mentioned  in  the  account  of  the 
causal  relations  of  the  disease.  An  alternation  is  often  observed 
with  some  other  form  of  neurosis,  or  at  least  a  transition  from 
one  to  the  other.  Migraine  occasionally  ceases,  and  is  replaced  by 
simple  neuralgia.  Many  other  instances  of  such  transition  have  been 
oollected  by  Liveing,  as,  for  instance,  to  gastralgia,  laxyngeal  spasm^ 
anginal  seisures,  and  paroxysmal  insanity.  In  one  case  acute  nmnia 
came  on. 

The  most  important,  and  one  of  the  most  frequent,  of  these  associa- 
tions is  the  relation  of  migraine  to  epilepsy.  The  connection  of  the 
diseases  is  of  special  interest  because  tbe  sensory  disturbance  of  the 
two  has  so  many  common  features.  I  have  met  with  many  cases  in 
which  these  maladies  occurred  in  the  same  individual,  a  few  of  which 
have  been  mentioned  in  the  chapter  on  "  Epilepsy."  In  some  instances 
migraine  had  existed  for  many  years,  and  the  patient  afterwards 
beoune  epileptic,  the  migraine  usually  ceasing  or  becoming  much 
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■lighter  wben  the  epilepsy  developed ;  l)T]t  one  epileptic  began  to 
■ntFer  from  minmine  when  hi*  fits  ceaae'l.  A  recnrrencfl  of  prerions 
inif^ine  on  the  eeanation  of  epilepsy  occurred  in  anme  csnea.  In  a 
few  cases  both  malarties  co-existed  in  considerable  intensity.  In 
almost  all  the  individuals  nho  Lad  suffered  from  the  two  diBcaneH.  the 
atlacka  of  migraine  were  attended  by  well-marted  sengory  disturbance 
in  addition  to  the  headache  and  romiting,  and  in  one  or  two,  abortive 
Httacks  of  sensory  disturbance  occasionally  occurred.  In  several  coiies, 
moreoTer.  the  epileptic  attacks  began  by  a  local  aura  in  the  limbs,  a 
rare  feature  in  idiopathic  epilepsy.  In  one  instance  of  this,  (he  first 
conTnlsife  attack  occurred  after  a  fright.  I  have  met  with  cases,  ia 
which  epilepsy  gncceeded  migraine  and  the  epileptic  fits  seemed,  as  it 
were,  to  grow  out  of  the  attacks  of  migraine,  being  preceded  by  sneh 
Mnsory  symptoms  as  had  occurred  before  the  attacks  of  headache. 
Thai  a  young  man,  whose  sister  was  epileptic,  l>egan  to  suffer  from 
attacks  in  which  he  s»w  glimmering  !i>;htB  in  the  right  side  of  the 
field  of  riaion,  lasting  about  twenty  uiinules,  and  followed  by  head- 
ache, sometimes  for  half  an  hour,  sometimes  for  the  rest  of  the  day, 
aooompanied  by  nausea  but  no  vomicing.  He  had  such  an  attack 
erery  (ew  months;  one  day  a  similar  h^-bt  appeared,  brigliter  than 
luunt.  and  after  it  had  lasted  for  twenty  minutes  be  lost  con- 
■dousnesB  in  a  convulsive  attack,  which,  from  the  intensity  of  the 
mbconjunctiTal  ecchymoses,  must  have  been  severe.  In  rare  cases  of 
epilepsy,  again,  a  visual  aura  may  consist  of  fortification  spectra  with 
colours,  and  even,  as  I  have  known,  with  heuiianopia.  In  one  such  case 
tbe  visual  disturbs iici-  Vusted  ten  minutes,  occurring  sometimes  alone, 
■omelimes  with  transient  loss  of  consciousness,  sometimes  with  a 
flooTulsive  attack.  Again,  a  woman  had  suffered  from  epileptic  fits 
for  two  years,  and  also,  since  youth,  from  attacks  of  severe  headache, 
iMting  all  day  ;  in  the  course  of  the  head&ihe  she  would  have  attacks 
whioh  began  with  a  sensatioD  at  the  epigastrium,  pugsing  up  to  the 
boad  I  it  sevmed  to  spread  over  the  bead,  and  then  the  sight  becams 
dim,  and  this  was  followed  by  complete  word. deaf ness  and  aphasia ; 
after  about  ten  minutes  these  symptoms  suddenly  ceased.  Many  of 
her  epileptic  fits  were  jireceded  by  tbe  same  sausatioa  starting  from 
the  epigastrium  and  going  to  th«  head. 

FaTHOboOT. — No  anatomical  changes  are  known  to  underlie  the 
phenomena  of  mit;raine,  and  from  tbe  character  of  the  symptoois,  and 
tiM  analogies  of  the  diHeose,  it  is  unlikely  that  any  will  be  discovered. 
Benoe  the  nature  of  the  malaily  is  a  matter  of  inference,  and  bypo- 
tlirwa  an:  suScieotly  abundant  and  precise. 

Two  chief  theories  have  been  held  r^^rding  the  origin  of  the 
•tttdu.  One  is  based  upon  the  alteration  in  the  atate  of  tlie  vessela 
that  is  so  conspicuous  in  the  aspect  of  the  patient.  The  pallor  of  tbo 
surface  must  be  due  to  contraction  of  the  arteries,  the  flushing  ot 
the  skin  ta  their  dilalation,  and  it  is  assumed  that  a  corresponding 
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eonditioo  of  the  Tessels  of  the  brain  is  tbe  caase  of  the  demngemenC 
of  function.  The  suggestion  that  spasm  of  tbe  cerebral  arteries  is  the 
canse  of  the  symptoms  was  first  made  by  Wbjtt»  and  the  eTidenoe  in 
favour  of  this  opinion,  afforded  by  tbe  state  of  the  accessible  Tessels. 
was  pointed  ont  by  Du  Bois  Beymond.  MoUendorf  urged  that 
Tascnlar  dilatation,  rather  than  spasm,  caused  the  symptoms,  and  the 
&ct  that  tbe  condition  Taries  in  different  cases  has  led  to  the  theofy, 
eztensiTely  held  in  GkrmaDy  (by  Euleoburg  and  most  other  writers), 
that  there  are  the  two  Tarieties  of  the  disease  already  mentioned,  the 
*' sympatbetico-tonic  *'  and  the  "  sympathetioo-paraljrtic  *'  form,  aa 
they  are  sometimes  termed.  Dr.  Latham,  of  Cambridge,  who  arriTed 
independently  at  the  conclusion  that  the  attadn  depend  on  ywk>- 
motor  derangement,  has  suggested  that  the  early  symptoms  of  Ae 
paroxysm  are  due  to  spasm,  and  the  headache  to  dilatation  of  the 
▼essels.  According  to  these  theories,  the  malady  is  essentiBlly  one  of 
the  sympathetic  nenres. 

According  to  the  other,  and  altematiye  explanation  of  the  diseaMb 
the  primary  derangement  is  of  tbe  nerre-cells  of  the  brain.  Their 
f UBOtion  from  time  to  time  is  disturbed  in  a  peculiar  manner,  and  the 
visible  Taso-motor  disturbance  is  of  secondary  origin.  The  periodical 
derangement  of  function  has  been  called,  by  a  somewhat  inapt 
metaphor,  a  "  nerye>-storm."  This  theory  has  been  put  forwaird  and 
ably  adyocated  by  Lireing. 

The  sensory  symptoms  must  depend  on  deranged  action  of  the 
sensory  centres  in  some  part  of  the  brain.  They  indicate  a  oombin*. 
tion  of  arrest  of  action  and  of  oyer-aotion  in  the  nezre-cells  oonoemed. 
In  the  language  of  modem  pathology,  there  is  a  combination  of 
inhibition  and  discbarge ;  the  loss  of  eight,  for  instance,  must  be  due 
to  inhibitory  arrest  of  action,  the  Tisnal  spectrum  to  disehaige.  We 
haTe  already  seen  (p.  789)  that  the  same  combination  occurs  in  some 
attacks  of  epilepsy.  The  peculiarities  in  the  diaturbanee  of  migraine 
are  its  special  and  often  uniform  features,  deliberate  course,  and  its 
limitation  to  sensory  structures.  To  explain  them  on  the  Taso-motor 
hypothesis,  we  must  assume,  first,  an  initial  spasm  of  the  arteries  in  a 
■mall  region  of  the  brain;  secondly,  that  the  eontraotion  alwaye 
begins  at  the  same  place;  and  thirdly,  that  it  can  giye  rise  to  a 
definite,  uniform,  and  yery  peculiar  disturbance  of  function.  There 
is  no  eyidence  of  the  truth  of  any  one  of  these  assumptions.  Aa  was 
pointed  out  in  the  discussion  of  the  pathology  of  epilepsy,  we  ate 
not  justified  in  assuming  that  the  state  of  the  surface  ressela  and 
aooesssible  arteries  is  an  indication  of  the  condition  of  those  ot 
internal  oi^gans.  If  it  were,  inasmuch  as  the  reccgnisable  rasa- 
motor  spasm  is  bilateral  in  almost  all  cases,  even  iHaen  the  sensory 
disturbance  is  unilateral,  we  must  assume  a  general  eontraotion  of 
the  Tessels  of  the  brain.  A  general  eontraotion  could  only  cauae  a 
local  disturbance  of  function  by  virtue  of  a  local  change  in  the  funo- 
tional  tendency  of  the  nerye*cells.     But  if  such  local  change  is 
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kdni)tt«d,  the  need  for  the  vaao-motor  mechnnism  disappears.  Laatlj, 
that  raao-motor  spasm  can  cauie  a  deliberate,  uniform,  and  peculiar 
"  dlMharKe,"  ia  not  only  unproTed,  but  in  the  bif^hest  decree  impro- 
bable.  In  short,  the  diffii^uUiea  in  aeceptiug  the  Toso-molor  eiplan^ 
tion  of  the  sensorj  gvmptoms  are  so  great  that  it  could  only  be 
admitted  08  a  tenable  hjpotheaia  if  tbere  were  no  other  eiplanation 
of  the  coincidence  of  the  two  phenomena.  But  we  know  that  the 
vascular  system  is  io  a  special  way  under  the  influence  of  the  c^Tvbral 
centres.  An  emotional  bliieh  and  Ihe  pallor  of  fear  are  conapiciiout 
examples  of  tliis  fact.  It  is  at  teust  as  easy  to  cottceive  that  th» 
▼ascnlar  chauges  are  the  result  of  the  disturbance  in  tlie  nerre- 
elements,  as  it  is  to  regard  them  as  its  cause.  The  vaso  motor 
nerru  are  peculiarly  sensitive  to  sensory  inipressiona  th^t  are 
felt  M  pain.  No  symptoms  at  all  resembling  those  of  migraine 
hare  been  observed  when  the  sympathetic  is  distinctly  diseased  or 
deranged.  We  liave  proof,  in  the  symptonis,  of  the  deranged  action 
of  seoBory  cells ;  we  know  that  cells  are  susceptible  of  primary  dia- 
turbance  of  function,  and  there  ia  at  present  nothing  to  justify  us  in 
goin^  beyond  this  derangemeut  in  our  search  for  the  primary  mi>rbid 
praoesB.  The  peculiar  character  of  the  visual  impressions  affords 
■troog  reason  for  regarding  it  as  the  result  of  a  lendeticy  to  func- 
tioBal  derangement  in  the  cells  themselves.  This  opinion  is  supported 
by  the  fact  that  it  may  occur  as  an  isolated  symptom,  and  that  it  may 
be  related  to  an  actual  visual  impression,  as  is  shown  by  the  facts 
mentioned  on  p.  846.  Such  an  occurrence  can  have  been  due  only  to 
ft  primary  functional  disturbance  of  the  cells  themselTet,  and  that 
which  we  feel  sure  eiists  in  one  case,  prulubly  exists  in  all. 

What  part  of  the  brain  is  concerned  in  the  production  of  the  initial 
^mptoms  f  Lobs  of  speecli  must  be  due  to  disturbed  function  of  the 
eortex.  The  sensory  symptom  In  the  limbs  ia  like  that  which,  in 
far  more  rapid  evolutiun,  precedes  convulsions  from  cortical  disease, 
and  this  source  is  therefore  probable.  The  hemianopia  also  is  best 
explained  by  the  assumption  of  deranged  function  in  the  occipitallobe, 
aspedaUy  since  right  hemianopia  may  correspond  to  almost  simol- 
taneooa  aphasia,  and  the  opinion  is  supported  by  the  fact  mentioned 
above,  that  hemianopia  was  fixed  by  a  lesion  in  the  cuneua 

The  cause  of  the  headache  is  obscure.  We  know  very  little  of  the 
mechanism  of  this  symptom  in  any  condition.  But  when  the  pain  ia 
opposite  in  aide  to  the  sensory  symptoms,  we  are  obliged  to  assume 
that  ite  Beat  ia  the  cerebral  hemisphere  that  is  deranged;  and  the 
•ame  coneluBion  ia  BUgg^■>ted  when  the  pain  begins  on  the  aide  of  the 
•«B«oT7  disturbance,  at  some  spot  which  has  no  definite  relation  to 
nerre  distribution,  as  the  Tery  common  initial  seat,  a  small  area  in  the 
temple.'  This  ia  beat  understood  by  assuming  a  derangement  of  the 
■ensory  centree  of  the  hemispliere  which  would  receive  imiTreasiooi 
from  tfaia  part.  It  ia  difficult  to  separate  such  pain  from  the  sjm* 
ptotDs  that  preceded  it ;  the  aspect  of  the  (tatient  is  unchanged  during 
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its  development.  Flushing,  beat,  throbbing,  come  on  sabsequentW, 
often  as  the  pain  spreads  in  area.  How  far  its  increase  in  extent  and 
changes  in  character  are  due  to  a  yaso-motor  mechanism  permitting 
arterial  distension,  we  cannot  saj.  Sach  a  state  may  be  secondaij  to 
OTer-action  of  the  sensory  centres,  and  may  induce  the  spread  of  the 
disturbance.  We  must  not  ascribe  too  much  significance  to  throbbing, 
or  to  the  increase  in  the  pain  bj  the  causes  of  yascular  distension ;  theae 
may  be  due  merely  to  the  over-sensitiveness  of  the  central  structurei. 

There  is  evidence,  in  many  cases,  of  deranged  fanction  of  lower 
sensory  centres,  those  directly  connected  with  the  peripheral  fibres. 
These  are  apparently  the  common  seat  of  the  disturbance  in  neur- 
algia, and  we  have  seen  that  cases  of  migraine  which  begin  witk 
distinct  cerebral  symptoms  may  be  followed  by  pain»  more  or  hm 
definitely  neuralgic  in  character— even  tenderness  of  the  ddHi 
vaso-motor  disturbance,  and  (altliough  exceptionally)  an  emptiva 
state,  or  actual  herpes  zoster.  But  it  is  possible  that  the  lower 
centres  may  be  affected  secondarily  to  the  higher.  We  mnst  not 
assume  that  influences  cannot  traverse  nerve-fibres  in  the  direction 
opposite  to  that  in  which  these  habitually  conduct,  for  we  have  aa 
instance  of  this  in  the  propagation  of  trophic  influences  down  the 
peripheral  sensory  nerves.  But  only  when  such  symptoms  exist*  or 
pain  corresponds  in  area  to  nerve  distribution,  are  we  justified  in 
assuming  that  the  sensory  centres  in  the  pons  and  medulla  are  ipe> 
cially  disturbed.  Some  other  considerations  regarding  headache  ire 
discussed  in  the  next  chapter.  When  all  has  been  said  that  cu  be, 
mystery  still  envelops  the  mechanism  of  migraine. 

The  nausea  and  vomiting  throw  no  distinct  light  on  the  procoMei 
of  the  attack.  We  have  seen,  in  many  affections,  how  wide-spread  ii 
the  central  representation  of  the  pneumogastric,  and  that  vomiting 
may  result  from  organic  disease  in  any  part  of  the  brain.  In  mignune 
it  seems  as  though  the  nervous  discharge  of  the  act  of  Tomiting 
afforded  some  relief  to  a  morbid  state  of  the  nerve-cells,  baft  oolf 
when  the  disturbance  has  nearly  run  its  course  and  is  ready  to  auboda 

The  hypothesis  that  the  derangement  is  primarily  one  of  nen^ 
cells  of  the  brain  enables  us  better  to  understand  the  relatioo  (o 
other  neuroses,  and  especially  that  to  epilepsy,  which  is  oceaaioiiaHf 
so  distinct.  In  epilepsy,  as  we  have  seen,  we  most  assume  a  dit- 
turbance  of  function,  in  some  cases  so  similar  in  character  thai  ve 
cannot  doubt  the  identity  of  its  seat  with  that  of  migraine.  Bat  tk 
process  in  the  two  differs  in  its  course,  associations,  and  other featore^ 
and  these  imply  an  essential  difference  in  its  minuter  cliane(ef& 
These  relations,  however,  make  it  intelligible  that  the  two  ihonld 
occur  in  the  same  subject,  and  that  intermediate  forms  of  iumd» 
torbance  should  sometimes  be  met  with. 

DiAOHOSis. — From  other  forms  of  headache^  that  of  typical  aignBM 
is  distinguished  by  its  sensory  aecompanimenta,  and»  if  thesiait 
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ftbnent,  by  iti  paroiysmil  character.  BeTerity,  definite  conne,  and  in 
mauy  uaai^s,  as  its  name  suggests,  the  unilateral  distributioQ  of  tJia 
pain.  But  it  is  impi>rtant  to  remember  that  no  line  of  distinction  can 
be  dr&wn  between  simple  paroxysmal  lieadaches  and  migraine.  Every 
intermediate  form  ii  met  with,  and  "sick  headache"  espedally 
is  always  migraine.  Id  malarial  headaclies,  the  iutermissiona  are 
shorter  and  the  cause  is  generally  traceable.  The  pain  of  chronic  brain 
diseasa  is  more  or  less  constant ;  it  may  preseot  remissions  and  eyen 
ictermisaions,  but  not  the  longer  intervals  of  migraine.  The  sensory 
distarbance  in  the  limbs,  and  tLe  afFection  of  speech,  may  excite  a 
■iis[(icioD  of  acute  brain  dtseaae,  but  it  is  only  in  a  fir^t  utiack  of 
nignune  that  the  qaestioQ  nill  arise,  and  even  then  the  brief  duration 
et  line  aymptoms,  and  the  peculiar  Features  of  the  visual  disturbance, 
■affioiestly  indicate  the  nature  of  the  attack.  When  these  occur  with- 
out headache,  a  mistake  is  common.  Such  patients  are  often  thought 
to  haTe  grave  orgauic  disease.  But  a  knowledge  of  ihe  occaiiioiial 
isolation  of  the  a-'nsory  symptams,  the  history  of  preceding  attacks, 
kU'l  of  some  pain,  which  can  usually  be  obtained,  almost  always 
•Babies  a  correct  opinion  to  be  formed. 

Another  difficulty  is  presented  by  the  diagnosis  from  minor  epilepsy, 
in  whinh  the  visual  aura  may  closely  resemble  that  of  migraine.  In 
most  oasea  of  epilepsy  with  a  visual  aura,  this  is  brief,  lasting  only  a 
t&w  seconds,  while  the  visual  diaturhance  in  migraine  lasts  twenty 
aiinat«s  to  h^  an  hour.  Tbe  fortification-spectrum  is  strongly  sag* 
gettive  of  migraine  rather  than  epilepsy,  although  not  quite  concln- 
nvsi  The  occurrence  of  a  convulsion,  of  coursp,  decides  the  qnestion. 
bat  where  the  patient's  account  is  all  we  have  to  guide  tis,  wa 
must  muke  our  diagnosis  from  the  geueral  features  of  the  case, not  for- 
getting  that  the  one  disease  may  uiiquest  iouably  pass  into  the  otliur, 
■sd  that  some  attacks  seem  to  be  of  intermediate  nature. 

A  diagnostic  difficulty  of  another  kind  arises  in  cases  in  which  the 
nbjecta  of  migraine  become  affeited  with  some  otber  malady,  and  the 
srmptoms  of  tbe  former  continue,  and  complicate  the  latter.  Thus 
OD*t  patient  was  attacked  with  Bright's  disease  ;  he  had  retinal  changes 
aud  optic  neuritis,  and  the  intensity  of  the  headache  led  to  a  diagnosis 
of  intra-cranial  tumour.  But  the  pain  was  purfly  paroxysmal, and  of 
tbe  same  character  as  that  to  which  he  hnd  been  long  liable.  Th« 
(pinion  that  there  was  no  organic  cerebral  disease  was  oonfirmvd  after 
dtsth.  In  another  ca^e,  a  sulijeot  of  migraine  bonams  affectAd  with 
general  paralysis  of  the  insane,  and  the  sensory  disturbance  that  had 
pivc4^1vd  the  attacks  of  heaJiiehe  occurred  alone,  and  complicated  th* 
paroxysmal  ■ywptoius  of  the  cerebral  disease. 

Pmoonosia— The  prospect  of  recovery  from  migraine,  that  is  of  the 
eutirf  c>-«tation  of  the  attacks,  is  never  coDoideraUe,  but  in  moat  cases 
a  diminution  in  the  friquency  and  severity  uf  tbe  attacks,  often 
g  them  l«  •  txiTiai  and  undisturbiog  d^ree,  may  beanliciitated 
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from  perseyermg  treatment.  The  prognosis  is  best  when  the  maladj  m 
of  short  duration,  and  there  is  some  removable  condition  in  the  generil 
health  or  mode  of  life  which  has  distinctly  contributed  to  the  prodne- 
tion  of  the  malady.  The  longer  the  disease  has  lasted  the  less  is  tbs 
prospect  of  a  care,  bnt  neither  this  nor  hereditary  tendency  has  an  m- 
favorable  influence  on  the  prognosis  equal  to  that  of  conditions  whiA 
we  cannot  yet  discern,  and  which  may  render  one  of  two  aj^i^tly 
similar  cases  quite  intractable,  while  the  other  yields  at  once  and  per- 
manently. In  the  second  half  of  life  the  tendency  to  oessstion  m 
greater,  provided  the  malady  has  not  recently  developed.  Tlie  prog- 
nosis is  better  when  the  face  is  at  first  pale  and  pinched  than  when  il 
is  at  first  flushed.  It  is  better  when  there  is  a  family  histoiy  of  gDil 
than  when  other  neuroses  can  be  traced- 

Tbbatmeitt. — If  any  error  in  mode  of  life»  or  deCeet  in  gso[nl 
health  can  be  traced,  the  removal  of  these  is  the  first  and  most  esssntisl 
step  in  treatment.  The  details  vary  in  every  case,  but  the  mosi  fit* 
quent  conditions  that  need  attention  have  been  already  indicalsd  ii 
the  account  of  the  causes  of  the  disease.  Of  especial  importanes  sis 
increased  rest,  regularity  in  meals,  attention  to  diet;  whatever ii 
known  to  induce  a  paroxysm  should  be  carefully  avoided.  Hi4 
crowded  rooms  are  especially  injurious.  If  inherited  gout  is  prdbsUib 
the  regimen  suitable  for  this  should  be  adopted. 

The  special  treatment  consists,  first,  in  the  continuous  administaiNi 
of  drugs  during  the  intervals,  with  the  object  of  rendering  the  afttsds 
less  frequent  and  less  severe ;  and  secondly,  the  amelioration  of  Um 
attacks  themselves.  As  a  rule,  the  measures  that  do  good 
employed  during  the  intervals  have  no  influence  on  the  attacka 

There  is  much  variation  in  the  effect  of  the  intermediate 
ment.     As  already  mentioned,  the  measures  that  do  great  good  ii 
one  case  will  fail  in  another,  apparently  quite  similar.     The  jnfh"*^ 
of  bromide  in  epilepsy  naturally  leads  us  to  turn  first  to  this  si 
likely  to  be  of  service  in  a  malady  that  has  so  many  featmss  is 
common  with  that  disease.    In  some  cases  it  is  of  servie%  M 
less  often  than  might  be  expected.    It  is  most  likely  to  be  etfiesdiM 
in  the  cases  in  which  there  is  no  change  in  the  colour  of  the  fM6^«rii 
which  the  face  is  flushed  throughout  an  attack.    Eigot  majslK 
then,  be  usefully  combined  with  it.    In  the  majoxity  of  nssrs.  hs*^ 
ever,  and  especially  in  those  in  which  there  is  oonspieaoos  pslkr  ii 
the  early  stage,  the  drug  that  has  most  inflaence  is  nitro-glyeHW 
Given  regularly  during  the  intervals,  just  as  bromide  is  gifsi  fv 
epilepsy,  it  has  a  striking  effect  in  many  patients,  rendering  ataekifv 
slighter  and  far  less  frequent,  and  often,  after  a  time»  stopping  tkia 
altogether.    It  should  be  given  twice  or  three  times  a  day,  sfterlooi 
If  taken  when  the  stomach  is  empty,  it  passes  rapidly  into  the  blooiail 
may  cause  brief  cephalic  discomfort,  which  though  not  dbjeetioaslik 
in  itself,  sometimes  deters  the  patient  from  continuing  the 
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To  avoid  oauaing  alarm,  it  is  therefore  also  desirable  to  begin  with  a 
■null  dose,  y|^  y^.  or  ewea  tJh  of  a  grain.  The  most  coaveDieut 
mode  of  admitiistratioD  is  in  thi-  1  |«r  cent,  solution  in  alcohol,  now 
tenued  Tinct.  Trinitrini  (B.  P.  Sup.)  ;  it  osn  be  given  in  conibina- 
tion  wit.h  tisuturea  or  acids,  but  is  decomposed  b;  alkalies.  A  verjr 
oceful  coDtbiQatiuQ  le  witb  tincture  of  uui  vomica,  tincture  of  gelse- 
mium,  and  dilute  ptiosphoricacid,  or  with  oilrateof  Hthiaund  iheaoid 
■jrup  of  lemona.  Sometiuiei  more  benefit  ix  derived  from  the  conibi* 
nation  of  this  with  bromide,  when  a  little  bj'drobromicaoid  should  bs 
added  instead  of  the  phosphoric  acid.  If  there  is  much  djapeptia, 
it  wmj  be  given  witb  hirtlrocbloric  acid,  and  some  liquid  preparation  of 
pepsine.  The  triaaitrateof  bianiutb  may  also  be  given  with  it.  Ih»T« 
found  such  rombiaalions  of  the  liquid  preparation  of  nitro-gljcerine 
with  other  drugs  far  mora  naefut  than  the  administration  of  nitro- 
glfoeriiie  in  lableta.  It  is  not  well  to  coutiuue  it  duiing  an  attaok  ; 
»t  the  very  onset  a  dose  maj  be  taken,  but  if  this  is  not  effective 
the  medicine  should  be  omitted  till  the  attack  ia  over ;  it  seldom 
givea  relief  to  the  symptoms,  and  oocasiouallv  makea  them  wore«. 
It  is  poaaible  that  the  drug  acta  chie&v  by  periodically  fiuahitig 
the  nerve-centres  witb  arterial  blood,  and  so  improving  the  nutri- 
tion and  the  fiiuction  of  the  nerve-cells.  A  purgative  at  the  onset 
will  ocCBsiooall;  cut  an  attack  short  in  aome  patients,  but  more  often 
UCuIs. 

During  the  attack,  absolute  rest  isesaentiuLand  ia  indeed  impressed 
«lt  the  patient  b;  the  distress  occasiout-d  bv  activity.  The  reciimbeot 
pOSMre  is  geuemlly  that  in  which  the  sufferer  ia  most  comCortabU. 
All  strong  sensory  impreasions  aliould  be  avoided.  Although  a  iom 
of  aloobol  or  of  tiitro-glycerine  will  occasionally  cut  short  a  commeuciog 
attack,  when  the  headache  is  developed,  it  is  usually  iucreased  by  drugs 
that  dilate  the  vessels  or  excite  the  heart.  Belief  is  afforded  to  the 
pain  by  a  full  dose  (thirty,  forty,  or  sixtv  gr.iins)  of  bromide,  and  its 
effect  is  increased  hy  the  addition  of  five  or  ten  minima  of  tincture  of 
Indian  hemp ;  this  may  be  repeated  every  two  or  three  boon.  Bat 
nioro  oft«u  relief  ia  obtained  from  aotipyrin.  acetanilJde,  eialgio,  or 
pfaeoacetin.  Unfortunately  their  influence  is  apt,  after  a  time,  to 
unin  i  a  change  from  one  to  another  aometimes  renews  the  benefit. 
Twenty  grains  of  chloral,  or  fifteen  of  butyl  hydrate  (oro ton-chloral) 
tunally  makes  the  patient  drowsy  and  etisier  for  a  time,  but  after  an 
hour  or  two  the  pain  returns  in  its  former  severity,  and  the  duration 
of  the  attack  does  not  seum  to  be  lessened.  The  same  is  true  of  most 
other  sedativps.  A  hypodermic  injection  of  morphia  often  acts  no 
better  than  other  sedatives,  but  occiisionally  it  does  give  great  relief,  and 
may  terminate  an  attack  tbat  baa  already  nearly  run  ita  course.  When 
tbrn-  is  much  meiital  depreaaion  during  the  attack,  valerian  and  aasa- 
fotida  have  been  fouud  useful  by  Latham.  Dniga  that  cnuae  con- 
tractioa  of  the  art*  riea  are  alinust  powerleaa ;  all  that  a  full  dose  of 
mpttin  does  is  to  lessen  the  throbbing  intensification  of    the   pain 
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had  commenced,  and  also  tingling  in  tlie  limba  of  one  aid^^  from  the 
hand  to  the  elbow,  and  foot  to  the  knee,  to  follow  characteristic  attacks 
of  pain.    Very  rarelj  Tomiting  may  precede  the  headache. 

I  hare  met  with  one  curious  case  in  which  Tisoal  disturbance, 
exactlj  snch  as  precedes  attacks  of  migraine,  occurred  frequently 
during  maoy  years  as  an  isolated  symptom ;  at  no  time  was  there  any 
pain.  The  patient  was  a  man  of  sixty,  the  subject  of  chronic  bron- 
chitis and  some  loss  of  memory,  but  with  no  other  indications  of  nerre 
disease.  The  yisual  spectrum  was  generally  a  brightly  coloured 
sigzag ;  sometimes  it  had  the  shape  of  a  broken  oval,  but  more  often 
a  long  comet-like  form,  commencing  on  one  side  of  the  field  of  vision 
and  extending  downwards.  Barely  there  was  a  luminous  disc,  which 
would  ascend,  break  into  a  four-Ieayed  object,  and  then  disappear. 
A  noteworthy  feature  of  the  illusion  was  that  the  angular  spectrum 
was  sometimes  related  to  the  image  of  some  seen  object.  Thus,  on 
one  occasion,  a  plate,  which  was  before  the  patient  as  he  sat  at  table, 
appeared  surrounded  by  the  coloured  angular  spectrum.*  A  similat 
relation  has  been  described  to  me  in  other  cases ;  a  zigzag  spectrum 
would  fix  itself  for  a  short  time  around  some  object  at  which  the 
person  was  looking.  A  more  general  phenomenon  of  the  same  class  is 
the  greater  brightness  of  the  subjectiTO  sensation  when  the  eyes  are 
open  than  when  they  are  closed— the  morbid  actirity  is  intensified  by 
the  impulses  from  the  optic  nerres. 

Sensory  disturbance  in  the  limbs  does  not  often  occur  without  head- 
ache, but  occasionally  the  headache  is  slight.  Sometimes  an  attack 
is  apparently  rendered  abortire  in  consequence  of  some  drug  that 
is  tsJicen,  such  as  bromide, — as  in  the  following  case,  which  deserves 
description  on  account  of  the  illustration  it  affords  of  the  deliberate 
march  of  the  sensory  disturbance.  A  gentleman,  the  subject  of 
migraine,  was  working  with  the  microscope  one  afternoon,  when  his 
sight  became  dim  so  that  he  could  only  just  read  large  print,  and 
continued  so  in  spite  of  a  drachm  of  bromide.  After  two  hours, 
tingling  suddenly  commenced  in  the  left  thumb,  and  spread  to  the 
fingers,  and  then  was  felt  in  the  middle  of  both  lips,  in  the  tip  of 
the  nose,  and  beneath  the  tip  of  the  tongue.  Then  it  was  felt  in  the 
left  arm  near  the  axilla,  and  in  the  left  side  of  the  fauces  and  of  the 
face  over  the  lower  jaw.  A  few  minutes  later  it  involved  the  &uces 
on  both  sides  and  the  palate,  and  caused  an  unpleasant  sense  of  con« 
striction.  It  then  ceased  and  headache  came  on.  Another  attack 
bogan  in  the  same  manner,  but  after  being  felt  in  the  fingers  and  lips 
and  tongue,  it  became  intense  at  the  wrist,  and  ceased  in  the  lips ;  the 
sensation  passed  up  the  ulnar  side  of  the  forearm  and  then  ceased,  but 
afterwards  recurred  in  the  cheek  and  side  of  the  throat. 

The  variations  in  the  character  and  seat  of  the  pain  which  have  been 
already  mentioned  are  sometimes  such  as  to  make  the  case  deviate 

*  The  patient  wm  a  mechanical  drHaghteman,  and  he  had  a  amaU  book  full  of 
drawings  of  the  appearances  that  he  law. 
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We  know  &lmoBt  nothing  of  the  ttructures  in  which  the  [latn  at 
he&dache  is  Mt  or  the  mecImniBm  of  its  production  (see  p.  97).  The 
■ubject  is  one  on  which  it  is  ensj  to  theoriae,  but  there  are  no  facti 
that  gife  to  any  bypotiiesis  a  considerable  di-^free  of  probability. 
One  coDclaaion  is,  however,  sug^'ested  by  the  symptouiB, — that  the 
■est  of  the  pain  vuries  in  diffi-reut  cases.  Outside  the  akull  an 
serveB  that  frequently  give  riae  to  pain,  but  all  pain  that  corresponds 
to  the  course  or  distribution  of  n^rre  trunks  must  be  regarded  as  nen- 
Tnlgic,  and  not  as  headache.  Some  diffuse  headaches  seem  superficial 
in  character,  but  they  may  still  be  due  to  processes,  not  in  the  norrea, 
or  the  grey  matter  in  which  the  nerves  directly  end  (which  ia 
supposed  to  be  deranged  in  nenralgia),  but  in  higlier  ceutres  of  the 
oerebml  hemispheres  throu^jh  which  superficial  pain  ia  perceived. 
This  is  especially  probable  when  the  pain  is  local,  but  does  not  corre- 
spond to  a  nerve  area,  resembling  in  thia  some  forms  of  migraine. 
This  feature  is,  however,  more  fi'equent  in  occasional  eiaoerbations 
than  ID  the  continuous  pain.  More  frequently  headache  seems  to  be 
deeply  seated,  and  the  pain  is  referred  to  structures  within  the  cra- 
aittta.  Of  such  slmcturea  the  membiaues,  when  inflamed,  are  the 
Kftt  of  intense  pain,  which  is  proliably  really  produced  in  them, 
because  other  organic  disease,  sueh  as  a  tumour,  whieh  is  setited  at 
the  stirfftce  of  the  bmin  aod  involves  the  membranes,  may  also  uiiuse 
intense  pain  corresponding  in  locality  to  the  disease.  Whether  pain  is 
produced  directly  by  morbid  stat«D  of  the  cerebral  tissue  we  cannot 
avf.  We  are  certainly  nut  justified,  however,  in  denying  the  possi- 
bility of  tbisBeat  of  paio  (seep.  97).  It  may  be  caused  by  organic  pio- 
Cflsses  which  do  not  involve  the  surface.  Aft*r  necrotic  softening  in 
the  central  ganglia,  headache  is  common  on  the  side  opposite  to  the 
hemiplegia,  and  the  diffuse  pain  of  "  hemicranis"  may  be  on  the  side 
opposite  to  that  of  the  sensory  symptoms. 

When  pain  is  felt,  in  whatever  part  the  nerve- processes  occur 
that  cause  it,  tbe  coaxciousDcss  of  pain  is  related  to  the  activity  of 
eerlain  oerve-celis  of  the  cortex  of  the  brain.  In  pain  that  ia  pro- 
duced in  the  limhs,  for  instance,  the  cortical  eella  cuncemed  are  those 
that  are  related  to,  and  reoeife  impressions  from,  the  fibres  by  which 
tbe  sensory  impulses  pass  from  tbe  periphery.  A  similar  relation 
mast  exist  in  the  case  uf  sensory  impressions  from  the  head  itself— 
from  the  structures  coTering  the  head,  from  the  bone,  and  probably 
from  the  membnuies.  Tbe  [min  of  meningitis,  for  instance,  if  due  to 
the  irritation  of  the  meningeal  nerves,  must  be  perceived  by  means  of 
the  activity  of  those  celb  in  the  cortex  that  receive  the  impressions 
from  the  membranes.  Whether  there  is  a  similar  representation,  in 
th«  cortical  cells,  of  the  tissue  of  the  brain  itself,  we  do  nut  know. 
Sympathetic  nerve-fibres  accompany  the  arteries  in  the  cerebral  sub- 
suuoe;  there  is  reason  to  believe  that  the  functional  state  of  the 
i^rtex  influences  the  state  of  its  arteries  (as  io  the  case  in  all  other 
ts),  and  this  muat  mean  a  relation  of  the  cells  of  the  coitez  to 
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fife;  but  ibis  sequel  is  xue.  It  intj«  boweyer,  occur  in  the  part  of 
the  brain  that  has  been  the  seat  of  the  periodical  functional  derange* 
mentt  Hemianopia  habitually  preceded  the  headaches  in  a  woman 
who,  after  reaching  the  degeneratiye  period,  found  one  day  that  the 
hemianopia  persisted  after  tbe  pain.  It  was  pemianent»  and  dne,  as 
was  subsequently  ascertained^  to  a  lesion  in  the  opposite  cuneus.* 
In  some  cases,  after  many  attacks  attended  by  intellectual  impairment, 
some  failure  of  mental  power  has  been  observed  in  the  intervals. 

CompUcaiiaiu  trnd  AM$oeiaUon§. — ^Vertigo  is  occasionally  met  within 
the  subjects  of  migraine,  not  only  as  part  of  an  attack,  but  also  as  an 
oocasional  symptom  at  other  times.  Some  of  those  who  present  it 
ai«  in  the  second  half  of  life,  and  the  associated  symptoms  show  that 
the  vertigo  is  of  the  labyiinthine  vanety.  Thus  one  patient,  forty* 
seven  years  of  age  and  gouty,  who  had  been  liable  for  many  years  to 
migraine,  had  an  attack  of  vertigo  with  brief  tinnitus  and  sickness ; 
the  watch  was  almost  inaudible  through  the  bone  on  each  side,  and 
no  note  of  Galton's  whistle  could  be  heard  through  the  air.  In  him 
tinnitus  was  inconstant,  but  heard  occasionally  on  each  side.  It  is 
probable  that,  in  such  cases,  the  central  tendency  to  functional 
derangement  renders  the  patient  peculiarly  susceptible  to  the  influ- 
ttice  of  labyrinthine  changes.  I  have  several  other  examples  of  the 
nme  combination.  In  other  cases,  again,  sudden  attacks  of  vertigo 
oocur  without  any  indication  of  aural  changes,  and  sometimes  seem 
to  be  the  result  simply  of  the  central  instability.  Thus  one  patient 
was  liable,  in  the  intervals  between  the  attacks  of  migraine,  to  sudden 
sensations  of  unsteadiness,  vaguely  referred  to  the  legs,  without  any 
auxal  symptoms.  Another  patient  had  sudden  attacks,  in  which  there 
was  a  tendency  to  fall  backwards,  accompanied  by  sickness.  At  other 
times  she  had  paroxysmal  headaches  without  sickness. 

The  relationship  of  migraine  to  other  diseases  is  of  great  import* 
ance.  That  to  gout  has  been  already  mentioned  in  the  account  of  the 
causal  relations  of  the  disease.  An  alternation  is  often  observed 
with  some  other  form  of  neurosis,  or  at  least  a  transition  from 
one  to  the  other.  Migraine  occasionally  ceases,  and  is  replaced  by 
simple  neuralgia.  Many  other  instances  of  such  transition  have  been 
ooUeoted  by  Liveing,  as,  for  instance,  to  gastraJgia,  laryngeal  spasm, 
anginal  seizures,  and  paroxysmal  insanity.  In  one  case  acute  mania 
came  on. 

The  most  important,  and  one  of  the  most  frequent,  of  these  associa- 
tions is  the  relation  of  migraine  to  epilepsy.  The  connection  of  the 
diseases  is  of  special  interest  because  the  sensory  disturbance  of  the 
two  has  so  many  common  features.  I  have  met  with  many  cases  in 
which  these  maladies  occurred  in  the  same  individual,  a  few  of  which 
have  been  mentionedin  the  chapter  on  "  Epilepsy."  In  some  instances 
migraine  had  existed  for  many  years,  and  the  patient  afterwards 
beoune  epileptic,  the  migraine  usually  ceasing  or  becoming  mndi 

•  Noyst,  *  Joam.  Nerv.  Ment.  0b.,'  1880. 
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of  nnj  Butinfootory  expl&nation.  It  is  oocMJonKlIj  a  feature  of  th« 
pniQ  of  oi^Dio  disease,  such  as  a  tamour,  situated  awaj  from  the 
frontnl  n^ioD.  Diffuse  paio  is  not  oft^Q  referred  to  this  region  alooe 
Id  primikry  simjile  heailaches,  although  pain  io  other  parts  of  tbe  fifth 
aerre,  as  that  of  denial  irritatioa.  mar  spread  up  to  this  regioo. 
In  simple  headacb'>,  the  pain  ma.j  seem  to  pBtis  through  the  head  from 
the  back  to  the  front,  or  vice  vend,  or  maj  be  referred  to  the  supra- 
orbital regions  or  the  temples. 

Va-kiktixs. — Tonemic  headache  may  be  the  effect  of  mther  acute  or  ' 
obronic  blood-atftles.  Of  the  acuti>  form,  the  tjpical  example  is  that  of 
ttnet,  in  which  the  pain  is  generalW  fronlal,  rarely  occipital  or  genetml, 
and  scarcely  ever  vertical  or  one-sided.  In  sliglit  cases  it  may  hare  a 
neuralgic  cbaracter  for  a  short  time,  and  may  be  felt  in  one  part  o( 
the  head,  as  tlie  temple,  but  thia  form  is  usually  transient.  The 
p*in  is  commonly  dull  in  character,  but  often  very  severe,  and  in 
rendered  worse  by  stooping  or  by  whatever  causes  mechanical  oange«- 
tion  of  the  bead.  The  deep-seated  character  of  the  pain  surest! 
tliftt  it  is  referred  to  some  in tra-cranial  structure.  Thereis  noevidenoa 
that  it  depends  on  any  TascuUr  state;  the  increase  by  meuhaaical 
eongvstion  is  a  common  feature  of  almost  all  severe  headaches. 

Hany  poisonous  substances  cause  bea<lache  as  one  of  their  tone 
•Sects,  especially  when  the  dose  is  small,  or  as  an  after-effect  of  larg« 
doses.  8ome  of  these  poisons,  such  as  nitrite  of  amy!  and  nitro- 
glycerine, dilate  the  vessels,  and  the  pain  may  be  in  part  or  alt^igether 
tbe  effect  of  the  active  congestion  produced ;  but  it  is  also  possible 
tbat  the  pain  is  sometimes  the  direct  effect  of  the  agent  on  the 
serve  elements.  The  inhalation  of  a  small  quantity  of  ether,  as, 
tot  instance,  when  tbe  air  of  a  room  is  charged  with  it  in  moderate 
dagree,  generally  causes  headache,  which  a««ms  to  be  the  direct 
eflNt  of  tbe  ether,  since  it  is  not  attended  by  any  sign  of  vasoular 
distension. 

Chn)iiio  toimmic  states  often  cause  very  severe  headache,  which 
nay  be  quite  intractable  unless  its  cause  is  discovered  tn  tbe 
morbid  blood-state  that  is  caused  liy  kidney  <1isease,  for  instance, 
there  is  ofti^n  intense  beadaebe,  usually  fn>ntal  and  cimtinuons,  but 
witb  occasional  exacerbations.  It  is  somt^times  increased  by  alcohol 
io  a  ipedal  mauner,  but  this  is  a  feature  also  of  some  other  forms. 
Tbe  severity  of  the  pain  has  many  times  giveu  rise  to  an  erroneous 
diagnosis  of  cerebral  tumour  in  cases  in  which  there  is  albuminnric 
optic  neuritis.  Hcailadie  also  results  from  diabetes,  from  ohronie 
»lcoboliam,  lead  poisoning,  and  from  similar  toiiemic  states. 

Congestive  heiidache  is  often  produced  by  mechanical  hindrance  to 
the  return  of  blood  from  the  head.  It  is  generally  fiontal,  but  some- 
times general.  A  tight  collar,  for  instance,  or  rest  with  the  neck  so 
bent  as  to  compresii  th<*  veins,  frequently  causes  slight  headache  of 
this  ehumcter.     The  rej'eated    mechanical   cnngvslion    produced   by 
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cough  is  another  frequent  cause,  and  xnaj  eren  occasion  the  patient 
more  distress  than  the  cough  itself.  Mechanical  congestion  not  onlj 
distends  the  veins,  but  causes  over-filling  of  the  capillaries,  and  increaiet 
the  amount  of  venous  blood  in  the  brain.  Thns  there  are  seferal 
factors  at  work  to  which  the  pain  maj  be  due.  Active  congestioii  of 
every  kind  also  gives  rise  to  pain  very  similar  to  that  produced  hj 
passive  bjpersBmia,  but  more  distinctly  throbbing  in  character.  The 
action  of  poisons  that  dilate  the  vessels  has  been  already  mentioned. 

Gastric  disturbance  is  another  exceedingly  common  cause.  The 
pain  is  most  frequently  occipital  or  vertical ;  now  and  then  it  is  frontal 
Sometimes  there  is  slight  pain  of  a  superficial  character ;  the  sefora 
neuralgic  headaches  associated  with  vomiting  cannot,  as  we  have  seeiit 
be  ascribed  to  gastric  influences.  We  do  not  know  by  what  mechanism 
stomach  disorder  causes  headache — whether  it  is  by  some  influence  on 
the  cerebral  vessels,  or  whether  by  absorption  of  some  toxic  material 
from  the  stomach  or  bowel, — some  morbid  secretion,  or  product  of  the 
imperfect  digestion  of  food,  or  altered  bile.  A  purgative  often 
relieves  the  pain,  and  old  theories  regarded  the  bile  as  an  influential 
agent  in  the  production  uf  this  and  other  symptoms  ;  but  when  there 
is  much  bile  circulatitig  in  the  blood,  as  in  jaundice,  headache  if 
usually  trifling  or  absent. 

The  term  "neuralgic  headache"  may  be  applied  to  the  forms m 
which  the  pain  seems  to  be  superficial,  in  part  or  altogether,  and  is 
limited  in  area,  but  does  not  correspond  to  the  course  or  distributioB 
of  the  superficial  nerve ;  such  pain  is  one  of  the  most  commoo 
yarieties  of  headache.  The  subjects  of  neuralgia  often  suffer  from 
continuous  or  occasional  pain  in  the  head,  which  may  be  felt  in  any 
part,  sometimes  general,  but  more  often  local,  and  not  distinctly 
paroxysmal.  It  may  seem  to  arise  by  an  extension  of  the  pain  of  tnie 
nerve  origin  in  an  adjacent  region.  Such  local  headaches  are  commoo 
in  hysteria.  Many  forms,  such  as  the  sensation  of  a  nail  beii^ 
driven  into  the  vertex,  are  intermediate  between  neuralgia  and  head- 
ache. A  common  cause  of  supra-orbital  pain  is  the  use  of  the  ejai 
when  there  is  hypermetropia.  The  strain  on  the  ciliary  masde  seenu 
to  be  the  immediate  excitant ;  the  pain  goes  off  when  the  use  of  the 
eyes  for  near  objects  is  discontinued. 

AnsBmic  headache  is  met  with  both  in  the  common  form  of  *^n«M»«i 

in  which  there  is  chiefly  a  deficiency  of  hssmoglobin  (as  in  chlorotii)» 

and  also  in  cases  in  which  much  blood  has  been  lost.     The  pain  k 

frontal  or  general;  in  chlorosis  it  is  sometimes  peculiarly  intense al 

the  back  of  the  eyes,  and  is  accompanied  by  a  sensation  as  if  tiw 

eyes  were  being  dragged  back  into  the  head.*    Neuralgic  headac^ 

*  The  fact  that  optic  neuritis  may  result  from  anaBmia  is  of  f^reat  interMft  ia  cafr 
nection  with  the  occurrence  of  hettdache,  since  it  shows  that  the  distarbsDoe  of  tk 
nerve-elements  may  be  more  than  functional,  and  suggests  that  their  nutrition  mtj 
be  impaired  in  cases  of  apparently  iunctional  disturbance.  It  is  noteworthy  thai  ii 
Bri^ht's  disease,  when  optic  neuritis  preponderates  over  retinal  changes, 
is  otteu  especially  severe. 
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And  tine  nenralgiaa  of  all  kindi  are  also  common  uader  the  s&m« 
conditions. 

Brain-work  and  brain  eih&ngtion  are  other  common  causes :  souie- 
tim<^s  there  ha«  been  an  amoont  of  brain-work  that  is  iibsoluli'lj 
^xceaaive;  in  other  cases  the  amount  has  not  beeu  large,  but  ia 
excemve  on  account  of  the  deficient  nerve- at  length  of  the  iiidiTiduaL 
Pud  from  this  cause  is  oft«a  genera!,  BometimeB  local,  and  then 
generally  felt  in  the  forehead.  Occaaionallj'  a  very  intense  farm 
of  headache  results,  espeoially  where  there  ba«  been  an  ucut<^'  breat> 
down  from  orerwork.  It  may  even  be  so  severe  as  to  c&use  a 
suspicion  of  meningitia. 

In  various  conditions  of  ncrrous  weakness — "  ueurastbonia."  as  it 
is  DOW  termed — headache  ia  common,  and  ma;  have  almost  any  siiit 
orcbaracter.  Manj  cases  in  young  girls  are  of  this  character,  and 
are  oft«n  associated  with  symjitoms  of  hysteria;  the  beadacue  ia 
then  called  hvalericat,  btit  it  ia  doubtful  whether  there  is  aiij  closer 
aaaociatiou  wirh  that  disease  than  the  btateof  defective  nerve-str'-n^tb 
wbioh  underlies  both  conditions.  Indeed,  by  those  who  adopt  the 
prevalent  cnstom  of  using  the  term  "  neurasthenia"  in  its  widest 
application,  almost  every  form  of  heaJaclie,  except  the  toxtemic,  maj 
be  ascribed  to  this  cause.  Severe  continuous  headAche  is  sometime* 
met  with  in  the  early  stage  of  coiisiitutioual  syphilis,  but  chiefly  in 
those  who  have  recently  uiidt-T^one  a  loug  course  of  tnatment  for  the 
disease.  This  aldo  has  been  regarded  as  a  manifestation  of  "  neuras- 
thenia syphilitica."  Many  of  the  Bli;,-bter  continuous  headaches 
■asociated  with  nervous  weakness  are  largely  maintained  by  attention, 
M  is  the  cast)  in  even  greater  degree  witti  the  cephalic  sensations  pre* 
■eatlj  to  be  described. 

DiAQiTOstB. — The  diagnosis  of  the  form  and  nature  of  headach* 
consists  first  in  the  search  for  any  geneml  condition  on  which  it  may 
depend.  It  is  im|ioi'tant  to  note  the  time  at  which  the  i<ain  comes  <>n, 
its  relation  to  food,  to  mental  work,  and  to  other  influenoea  that  may 
poasiblj  be  concerned  in  its  causation.  The  general  state  of  tiie 
patient  must  also  be  carefully  investigalod,  and  the  effect  of  rarioua 
inSoences  in  augmenting  or  reducing  the  pain.  An»mic  headaoh<-a,  for 
ioBtanoe,  are  often  relieved  by  the  rei^umbent  posture ;  those  of  coa> 
geative  or  toxmnic  origin  are  egpe<;iatly  increased  by  st-joping  or  effort 
or  mt^chanical  congestion,  but  notalways  by  simple  recumbency,  whiih, 
jMrhaps  through  the  rest  it  involves,  ofti-n  lessens  tlie  pain,  and  does  so 
ftlw  in  cues  of  neuralgic  oaiure.  The  sent  of  the  pain  is  often  aiigges* 
live,  but  too  much  weight  must  out  be  placed  on  this  indication,  «ini-e 
many  variations  are  met  with.  The  pain  produced  by  acute  blood- 
■latea,  such  aa  fever,  is  guut^rally  fronlaJ  and  deeply  seated,  and  is 
inoreaaed  by  cougb  and  movement.  The  forehead  is  also  a  frequent 
MM  of  neoralgic  headaches  ;  these  are,  however,  geneially  superficiul 
in  ebuacter,  and  are  often  felt  jnrt  over  tbe   eyebrows.     Fain  oC 


862  HBAOAOHB. 

gsiatrie  origin  is  also  sometimes  frontaL  Pain  in  one  or  both  temples 
is  generally  paroxysmal  and  allied  to  migraine;  so  are  all  one-sided 
headaches.  Oooipital  pain,  deeply  seated,  felt  constantly  or  daily,  is 
more  often  due  to  disturbance  of  the  stomach  than  to  any  other  eaasa 
Vertical  headache  is  seldom  dne  to  blood-states;  occasionally  it  also  is 
of  gastric  origin,  but  when  yexy  limited  it  is  usually  allied  to  neuralgia. 
General  headache  may  be  of  almost  any  nature ;  it  is  often  due  to 
toxasmic  oonditions,  aaamia,  and  conditions  of  nervous  weakness. 
It  must  be  remembered  that  blood-states  which,  on  aeoount  of  their 
slight  degree  or  other  causes^  do  not  produce  considerable  headaohob 
sometimes  cause  slight  local  pains. 

Trbatmbnt. — ^The  moat  important  element  in  the  treatment  of 
headache  is  the  discovery  and  removal,  as  far  as  possible,  of  the 
state  of  the  blood  or  nervous  system  on  which  it  ultimately  or  imme* 
diately  depends.  The  measures  necessary  for  this  object  must  vaty 
with  each  variety  of  headache,  and  cannot  here  be  even  enumerated. 
Attempts  to  relieve  the  headache  by  direct  treatment  usually  fail 
unless  the  cause  is  disooyered  and  removed.  Careful  inquiry  may 
be  needed  to  discover  its  real  origin.  Thus  a  patient  came  for  treat- 
ment for  headache,  in  whom  it  was  caused  soldy  by  cough,  the  result 
of  phthisis.  It  is  important  that  in  all  cases  except  those  in  which 
there  is  evidence  of  anssmia,  the  patient  should  sleep  with  the  head 
well  raised,  and  with  the  shoulders  raised  as  well  as  the  head,  so  that 
there  is  no  oompression  of  the  cervical  veins  by  flexion  of  the  neck. 
Host  forms  of  headache,  except  those  due  to  an»mia  or  simple  weak* 
ness,  are  relieved  by  aperients,  which  probably  act  partly  by  lesion- 
ing  the  amount  of  blood  in  the  cephalic  yessels,  and  partly  by  im- 
proving the  state  of  the  blood.  Diuretics  are  useful  in  many  toxemic 
headaches.  The  treatment  of  the  superficial  and  rery  limited 
varieties  is  similar  to  that  of  migraine.  Indeed,  most  of  the  advice 
glyen  respecting  the  treatment  of  the  headache  of  migraine  is  appli- 
cable also  to  its  more  simple  form. 

Headache  of  every  kind  is  often  relioTsd,  although  seldom  removed* 
by  external  applications  that  sting  the  skin.  Chloroform,  or  any 
stimulating  liniment,  will  answer  the  purpose,  provided  evaporation  is 
prevented  by  an  impermeable  tissue.  Bisulphide  of  carbon  has  been 
reoommended  for  the  purpose,  but  it  does  not  seem  to  have  any  special 
value.  Mustard  plasters  to  the  back  of  the  head  or  neck  are  useful 
when  the  pain  is  occipital,  and  often  induoe  beneficial  sleep.  Slight 
pain  about  the  forehead  may  be  removed  by  the  application  of  menthol, 
which  is  especially  useful  when  such  pain  is  just  enough  to  prevent 
sleep. 

Sedatives  are  very  uncertain  in  their  influenoe.  Opium  and  morphia 
are  seldom  useful,  and  often  do  more  harm  than  good,  partly  in  con- 
sequence of  the  indirect  effect  of  the  constipation  that  is  produced, 
Ot'laemium  and  Indian  hemp  frequently  lessen  the  pain ;  the  former 
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^efl?  ID  superGci&l  forms  about  the  front  of  the  head  connected  with 
Di-iiralgia,  the  latter  not  ontj  in  neuralgic,  but  in  ansmic,  and  alao 
other  ill-de&ned  forms  of  headache.  Bromide  of  potassium  amy  ha 
l^ven  in  addition  to  the  Indian  hemp  if  there  is  TestleBsnoaa,  irrita- 
bilitv,  or  inBomnia,  but  has  not  alone  much  infiueare  on  the  pain. 
ButjUflhloral  is  occaeionally  serviceable.  Antipvrin.  acetanilide,  and 
phenacetin often  give  great  relief,  es^.^cially  to  paroiyama]  exacerbationa 
of  pain,  but  are  apt,  »ooii  to  loae  their  power.  By  varying  thim, 
however,  their  influence  may  ofteu  be  maintained.  It  must  be 
remembered,  however,  thnt  these  piilli&ttTe  measures  ought  to  be 
rcganlcd  only  as  adjuncts  to  the  causal  treatment. 


Hum  Pbbbsukb  aud  othkb  Cbphalic  SRKBATiOst. 


It  ia  common  for  patients  to  xuffer  from  various  luure  or  lesa  dia- 
tr«uing  sensations  in  the  head,  which  have  not  thecharacter  of  actual 
pain.  These  sensations  are  much  more  frequent  in  men  tbau  iu  women. 
Tbey  occur  chiefly  during  the  first  half  of  adult  life,  between  twenty 
•ad  forty,  hut  are  sometimes  cotnplaiued  of  by  ladn  of  sixteen  or 
eighteen,  and  occasionlly  by  persona  in  the  second  half  of  life,  at  fifty 
or  aiity.  In  lute  life  they  are  relatively  more  common  in  females, 
ooaiag  on  sometimes  after  the  cessation  of  the  menses, at  the  "  climao. 
teiic  penod."  They  are  sometimes  associated  with  a  gouty  state  of  the 
sjatem.  finin-workers  are  chiefly  liable  to  these  sonsations ;  thaj 
■re  seldom  met  with  among  those  who  earn  their  living  by  maaakl 
labour,  and  hence  are  rarely  oomplained  of  hy  hospital  patients. 
Many  of  the  sufferers  are  the  subjects  of  pronounced  hy)iochon<lria>ia, 
vho  attend  to  ifaeir  sensations,  and  often  complain  of  other  kinds  of 
narve  disturbance.  Excessive  brain-work  may  be  the  distinct  exciting 
cauae  of  the  symptoms  1  in  other  cases  thej  succeed  a  deSnite  bead- 
aobe,  of  short  or  long  duration,  severe  or  slight.  I  bavo  known  the 
aenaation  to  follow  a  blow  on  the  top  of  the  b^ad.  It  is  indeed 
probable  that,  in  a  largo  number  of  caseti,  they  are  set  nji  by  some  real 
•enaatiOD,  aometimea  of  pain,  aometimaa  of  other  character.  A  dia- 
M  of  constriction  over  the  whole  scal[<  succeeded,  in  ona 

se.  the  application  of  an  ioecap  for  a  few  days,  on  account  of  dell- 
rimn  during  influBua. 

Tile  aenaationa  vary  in  diBcretit  cases,  but  by  far  the  most  frequent 
it  a  aanse  of  pressure,  sometimes  trifling,  aometimea  as  if  a  heavy  weight 
VMC  on  the  h>'ad,  and  occasionally  as  if  the  top  of  the  akuU  were  being 
driven  iu.  Many  (>atiente  describe  the  aensations  in  language  that  !• 
elcarly  riuggonited,  so  that  it  may  not  be  easy  to  ascertain  the  actual 
intenaity  ot  the  aenaation,  but  it  is  certainly  often  very  distreasing. 
It  Bsaj  be  called  "headache"  or  "pain,"  bat  however  inteuae  it  ia, 
inquiry  showa  that  tbn  sensation  haa  not  the  character  of  actual  pain, 
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either  acute  or  dnIL  Its  common  seat  is  the  vertex  and  top  of  the  head, 
bat  it  is  sometimes  felt  at  the  back  of  the  head,  less  commonly  in  the 
forehead.  One  patient  described  the  sensation  as  a  feeling  as  if  there 
were  an  iron  band  round  the  back  of  the  head.  Sometimes  it  is 
lateral,  in  the  parietal  region  or  the  temples,  "  as  if  the  sides  of  the 
head  were  being  driven  in."  Much  less  common  is  the  opposite 
sensation,  a  feeling  of  expansion,  as  if  the  bone  of  the  s^uU  were 
being  pushed  out  or  up.  A  sensation  of  heat  or  burning,  not  amount- 
ing  to  pain,  is  sometimes  described.  A  vague  sense  of  fulness  is  not 
imcommon,  and  it  is  sometimes  accompanied  bj  a  sense  of  throbbing ; 
in  other  cases,  again,  the  feeling  is  said  to  be  as  if  the  skull  were  empty. 
Various  other  sensations  are  occasionally  described,  which  the  patient, 
in  default  of  adequate  terms,  describes  by  some  simile  beyond  the 
nmge  of  ordinary  experience,  such  as  "^a  feeling  as  if  the  brains 
were  being  stirred  up  with  a  stick,"  or  ''as  if  red-hot  coals  had 
been  placed  on  the  brain,"  or  ''  as  if  the  head  were  being  alternately 
opened  and  shut."  Occasionally  a  superficial  sensation,  of  tingling, 
ereeping,  Ac.,  is  complained  of  in  some  part  of  the  head,  on  one  side 
or  both. 

The  sensation  is  often  uniform  in  the  same  case,  and  may  continue 
unchanged  for  many  years.  Less  commonlj  the  patient  has  first  one 
sensation  and  then  another.  The  sense  of  pressure  may  seem,  when 
most  intense,  to  give  rise  to  dull,  actual  pain.  The  discomfort  in 
eommonly  increased  by  brain-work,  and  often  by  any  unpleasant 
emotion,  while  it  may  be  unnoticed  when  the  mind  is  occupied  by 
some  agreeable  subject  It  is  often  only  observed  when  the  patimt 
is  indoors,  being  unfelt  when  he  is  out  in  the  open  air. 

The  chief  agency  in  the  production  of  these  sensations  is  certainly 
the  mental  state  of  the  patient.  There  is  probably  at  the  outset  some 
aotual  sensory  impression,  often  some  headache,  and  the  attention  is 
oonstantiy  directed  to  the  part,  with  the  result  that  the  patient 
perceives  sensations  which,  under  normal  circumstances,  would  be 
unperceivcd.  Nerve-impulses,  in  health  unnoticed,  must  be  con- 
tinually passing  from  all  parts  to  the  centres,  and  they  may  be  readily 
perceived  if  attention  is  directed  to  them.  A  person  imagines  that  he 
is  unconscious  of  his  body  and  limbs,  but  let  him  direct  his  attention 
to  any  part,  and  in  a  few  moments  he  will  be  conscious  of  a  distinot 
sensation  in  it,  and  with  especial  readiness  of  sensations  in  the  head* 
If  the  reader  will  direct  his  attention  to  the  vertex,  he  will  probably 
soon  be  able  to  detect  a  distinct  sense  of  pressure  there,  esp^ially  it 
he  is  fatigued  or  has  been  engaged  in  mental  work.  It  is  easy  to 
understand  that  such  a  sensation  may  be  increased  by  constant  atten* 
tion  to  an  unpleasant  and  even  distressing  degree,  especially  if  some 
real  sensation  originally  **  drew  "  the  attention  to  the  part,  and  if  the 
individual  is  in  feeble  health,  or  of  a  nervous  temperament.  The 
physical  side  of  **  attention  "  is  a  lowering  of  resistance  in  nerve-cells, 
so  that  they  are  more  rapidly  roused  to  activity,  and  their  activity  is 
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greater  than  normal.  Tbus  the  uUimato  result  may  be  the  same  as  \l 
the  afferent  nerre-im pukes  were  increased  in  enei^y,  and  a  BensatioD 
U  (•roduced  by  nerve- processes  that  should  be  unperceiYed.  The  con- 
dition maj  be  described  as  a  "  receptive  djEsnthesia." 

Bikrel;,  when  the  sensation  is  at  the  worst,  there  is  slight  tendernew 
of  the  Bcal|).  Although  the  sensations  are  nsuallj  conetant,  in  excep- 
tional caaes  they  iire  pnroiTBm;il,  and  thou  muy  be  accompanied  by 
•ome  general  nerTous  excilemeat  and  irisoiniiia.  It  is  com  mo  u  for  the 
patient  to  say  that  sleep  does  not  refresh  him.  There  is  oci-aBionally 
al«o  a  little  mental  confusion.  An  inability  to  concentrate  ihe  mind 
OO  a  particular  subject,  with  a  little  consequent  failure  of  memory,  ia 
otl«n  described,  but  b  merely  the  result  of  the  engrossing  Bcnsation 
vbich  obtrudes  itself  on  the  mind  and  preveuta  attention.  The  sen> 
sationa  are  sometimes  distinctly  increased  by  stimulants.  Very  rarely 
there  is  sli^'ht  flushing  in  the  face  during  paroxyainol  ■ensations, 
bat  this  ia  not  common. 

Some  of  thcDe  sufferers  complain  at  times  of  other  elightfnnctional 
nsrve  disturbance.  An  actual  headache  may  altemuie  with  the 
■euae  of  pressure,  ftc.  In  other  cases  there  are  occasional  sensations 
of  giddiness,  almost  always  va);iie  and  slight,  Kud  perliaps  sometiiaes 
scarcely  real,  since  the  patient  looks  out  for  them.  Often  it  is  merely 
k  aensatian  of  the  "  legs  giving  way." 

The  trenlment  of  this  condition  ia  a  matter  of  very  great  difficulty. 
Sedative  drains  liave  little  infliit-nce  upon  it,  unless  they  are  given  in 
Urje  iloaes,  and  then  their  eSi-ct  is  transient.  This  fact  ia  in  harmony 
with  what  has  been  said  of  the  probable  pathology  of  the  affection. 
As  long  as  the  influence  of  attention  is  at  work,  the  patitnt's  distress 
eonlinues.  and  the  mental  cause  is  beyond  the  influence  of  drugs. 
The  sufferer  cannot,  by  a  delilx^rate  effort  of  the  will,  ignore  thesens^ 
tioustb&t  distress  him.  The  only  method  of  treatment  that  ia  effective 
is  to  tnnke  the  patient  realise  the  unimfiortunt  nature  of  the  sensft- 
tions,  and  try  to  neglect  tbem  by  directing  his  attention  to  other  auh* 
jects.  While  it  ts  wise  for  him  to  avoid  whatever  greatly  incn'Mes 
the  aensations,  he  should  persistently  eudesfour  to  "snub"  them, 
nthor  tlian  to  cultivate  them.  When  this  effort  ii  made  and  maiu- 
toined,  the  discomfort  slowly  ceases  to  trouble  the  patient,  and  at  Uxt 
b  no  longer  noticed.  Unfortunately,  the  mental  constitution  of  some 
|«tieiitB  makes  it  impossible  for  them  thus  to  ignore  their  suffering  | 
they  continue  to  attend  to  the  sensations,  doubt  the  assurauoes  of 
physicians  who  assert  the  uniiDportnut  uature  of  the  discomfort,  ami 
•eek  tb«  advic«  of  others,  placing  most  trust  in  those  who  pnnder  to 
tbsir  apprehensions  by  the  usuruoue  that  the  sensations  iudiitlA 
a»me  grave  diseaae,  surh  as  congestiou  of  the  brain.  Many  a  julii-nt 
of  this  elau  may  be  truly  said  to  be  sutTeriug  from  a  morbut  mfdieomm, 
kud  hishect  oliancoof  recovery  is  to  keep  away  from  doctors  altogether. 
Of  course  any  eonspicuoas  defect  in  general  health  should  be  put 
right;  a  gouty  di&thnsis  should  be  treated  ;  distinct  nerve- weaknesa 
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may  xequire  tonics;  and  if  there  it  Tertigo  or  iiiBoiimus  bromide^ 
widi  nnall  doeee  of  Indian  hemp,  giTei  some  relief. 
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Facial  hemiairapliy,  as  its  name  implies,  is  a  wastang  of  one  nde  of 
the  face,  in  which,  however,  the  bones  and  sabontaneoos  titsne  snfhr 
more  than  the  muscles.  The  precise  relations  of  the  disease  are 
nnoertain.  It  is  commonly  classed  with  cKophthalmic  goitre  and 
migrsine^  bnt  it  is  verj  doubtful  whether  this  is  its  true  position. 
Many  facts  connect  it  with  organic  disease  of  the  fifth  nerve,  but  the 
relation  between  the  two  is  not  yet  ascertained  with  sufficient  mn» 
formily  and  definiteness  to  justify  its  indumon  among  the  effects  of 
disease  of  that  nerve.  In  many  cases  it  has  followed  a  blow  or  con- 
tusion of  the  face,  sufficiently  severe  to  have  acted  on  the  bone,  gener- 
ally in  either  early  or  later  childhood.  Sometimes  the  atrophy  has 
developed  in  the  course  of  a  year  or  two,  and  it  has  generally  affected 
chiefly  the  upper  and  lower  jaws.  Instances  are-— a  blow  on  A» 
angle  of  the  orbit;  contusion  of  the  upper  and  lower  jaw  in  a  diild 
of  three,  whose  head  was  jammed  and  twisted  between  iron  railings; 
a  blow  and  exposnre  to  cold  at  twelve,  the  atrophy  being  consider* 
able  at  fourteen.  In  other  cases,  some  trifliag  local  disorder  has  been 
the  apparent  cause,  as  the  forced  passage  of  a  sound  down  the  lae- 
rymal  duct  at  sixty-three,  an  ^  abscess  in  the  ear,*'  and  *'  erysipehu 
cf  the  &oe.***  An  instance  of  the  affection  was  first  recorded  by 
Bury  in  1825,  but  the  disease  ovSj  received  attention  after  it  had 
been  described  by  Bomberg  thirty  years  later.  It  is  very  rare,  and  is 
of  small  practical  importance ;  it  involves  no  danger  to  Ufe  or  healthy 
and  cannot  be  influenced  by  treatment. 

Oattsbs. — ^The  disease  generally  begins  in  early  lifa^  sometimes  in 
diildhood*  sometimes  in  the  second  decade.  It  has  commenced  as 
early  as  two  or  three  years  of  age.  It  occasionally  develops  in  adults, 
rarely  in  late  life.  A  disparity  in  sise  between  the  two  sides  of  the 
face  is  sometimes  oongenital,  but  such  cases  are  commonly  distin- 
guished  from  those  that  commence  after  birth,  i^males  seem  mora 
liable  to  the  affection  than  males.  Most  of  the  cases  have  been 
isolated,  but  in  one  recorded  case  an  aunt  of  the  patient  had  suffered 
from  the  same  disease.  It  has  often  come  on  without  any  exdtiiig 
cause,  but  in  some  cases,  the  affection  has  f oUovfed  a  mwbid  process, 
local  or  general,  of  which  it  seemed  to  be  the  consequenoe.    Examjdes 

•  A  blow,  Wolff, « Tinfaow's  Arehiv,'  Bd.  zdv  s  Stewwt,  •  Moaferetl  M «d.  Journ.,' 
1889;  eontation,  Skynne,  'Brit.  Med.  Joam.,'  March,  1802;  iaaamauitioB  of  the 
bono,  Rnhommim ;  pMtage  of  •  toand,  Boigbcrini,  '  La  Fnch,'  viii|  abiMW  «f  the 

',  PieobatbeoaUy  1890 ;  ciysipelM  (i  nitie),  CohM. 
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of  local  influences  haT«  been  already  mentioned,  and,  in  addition,  the 
atropbj  bas  superveacd  oa  some  disease  of  the  fifth  nerve,  such  as 
ueuritis,  either  primarj  (Mendel),  or  secondarj  to  some  other  disease, 
a  tumour  beside  the  pons,  or  an  inflammation  of  the  upper  jaw  bond 
spreading  to  the  nerve.  Among  the  cases  after  general  disease  is 
oue  in  which  the  affection  commenced  on  the  right  side  of  the  face 
after  an  attack  of  scarlatina  with  diphtheria  at  six,  and  an  attack  of 
tvphoid  man  J  years  afterwards  was  followed  bj  distinct  atrophy  of  the 
lelt  side.  It  has  also  followed  "tjphus"  (probably  in  most  cases 
typhoid),  at  five  and  at  eighteen.  Other  general  diseases  which  have 
preceded  it,  as  acute  rheumatism  and  influenza,  may  have  acted  by 
setting  up  changes  in  the  fifth  nerve  or  its  nucleus,  for  in  many 
instances  early  pain  in  the  oorresponding  side  of  the  head  suggested 
auch  a  process.* 

STXFTOMa — A  gradual  diminution  in  the  bulk  of  one  side  of 
the  face  has  often  been  the  first  indication  of  the  disease.  In 
some,  however,  the  atrophy  has  begun  at  one  spot,  commonly  on 
the  cheek,  at  which  the  skin  has  been  observed  to  become  thin  and 
|Mtle  from  loss  of  pigment,  and  depressed  from  the  loss  of  the  sub- 
eataneous  tissue.  The  hairs  drop  out  in  the  affected  parts  and  the 
aebaceous  follicles  waste.  The  condition  has  gradually  spread,  and 
kas  involved  the  bones.  In  the  cases  that  began  in  early  life,  the 
ultimate  difference  between  the  two  sides  of  the  face  has  been  greater 
than  in  those  that  developed  later,  a  hindrance  to  growth  increasing 
the  effect  of  the  wasting,  so  that  it  is  chiefly  in  these  cases  that  the 
disparity  in  the  size  of  the  bones  is  considerable.  In  these  cases  also 
the  usual  growth  of  hair  does  not  take  place  on  the  face,  although 
there  may  not  be  much  difference  in  the  anterior  part  of  the  scalp. 
The  ultimate  condition  in  well-marked  cases  is  very  striking.  The 
appearance  of  the  patient  is  as  if  the  face  were  made  up  of  two  halves 
from  different  individuals.  One  side  may  have  the  fulness  of  youth, 
mnd  the  other  the  furrows  of  age,  while  the  contrast  in  character  is 
intensified  by  the  difference  in  size.  On  the  affected  side  the  bone  of 
the  forehead  and  cheek  is  considerably  smaller  than  on  the  other  side ; 
the  skin  covers  the  bone  closely,  and  so  presents  depressions  without 
counterparts  on  the  opposite  half,  while  a  vertical  furrow  usually  marks 
the  transition  from  the  affected  to  the  normal  side.  The  side  of  the 
lower  jaw  may  be  only  two  thirds  the  length  of  its  fellow,  and  is 
diminished  in  depth,  so  that  the  face  appears  much  shorter.  The 
cartilage  of  the  nose  shares  the  wasting,  and  in  the  cases  that  begin 
aarly,  it  may  be  so  small  on  the  affected  side  as  to  render  the  nose 
altogether  unsymmetrical,  the  tip  deviating  towarils  the  smaller 
aide ;  the  external  ear  has  been  known  to  share  the  wasting ;  the  teeth 
are  sometimes  small,  and  may  drop  out  or  decay  early.  In  spite  of 
the  wasting  of  other  tissues,  the  muscles  seldom  seem  to  be  idtersd* 

•  Tjrpbna  or  tgrphoid,  Honiw  1889 1  Dnjer,  1890;  inausoiiiv  Jol^,  189L 
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either  in  .aiie,  in  roluntary  power,  or  electrical  excitability ;  tarelj 
they  bare  been  wasted. 

IndicatioDS  o£  implicatioo  of  the  fifth  nerre  are  aometimea  distinct. 
Sensatiou  may  be  ioijiaired  or  lost,  either  in  all  parte  or  in  the  second 
and  third  diviBions,  and  taste  may  be  loat  on  the  front  of  the  tongue. 
Barely  there  has  been  some  wasting  of  the  mnaclee  of  mastica- 
tioa  on  the  afiEected  aide,  and  they  bare  been  the  seat  of  spasm  in 
three  iastancea,*  tonic  (in  the  case  due  to  a  blow),  and  paroxysmal 
tonic  and  clonic  contiraciiona,  wbicli  arterwards  spread  to  the  tongue, 
in  the  case  recorded  by  Sachs.  In  a 
few  instances  the  corresponding  halrea  of 
the  tongue  and  of  the  palate  bare  also  been 
wasted.  It  is  doubtful  whether  there  ia 
any  alteration  in  the  size  of  the  arterie* 
and  reins.  The  nllnuate  wasting  of  the 
akin  may  be  very  great ;  it  ia  aaid  that  a 
fold  of  the  akin  on  the  affected  aide  may 
be  only  one  teutb  the  thicknesa  of  a  aimilu 
fold  on  the  other  side.  In  sereral  in- 
I  stances,  the  wasting  was  preceded  by 
sderoderma.t  The  temperature  is  nanally 
unchanged,  but  in  the  early  stage  it  has 
been  found  to  be  slightly  lessened.  The 
organs  of  special  sense  on  that  aide  are 
not  changed,  but  the  eye  often  appears  re- 
traoted  in  the  orbit  in  oonsequence  of  acme 
wasting  of  the  orbital  tiaaue.  Neuro-paralytio  ophthalmia  has 
been  onoe  met  with  (GraS).  The  secretion  of  saliva  and  of  teaia 
is  not  affected.  Aa  a  mle  there  is  no  wasting  beyond  the  r^on 
of  the  fifth  nerve,  but  a  ease  of  bilateral  atrophy  baa  been  already 
mentioned,  and  Tirohow  described  a  typical  hemiatn^hy  of  the 
face,  associated  with  an  atrophy  of  the  skin  and  subcataneona 
tisane  of  part  of  the  bacV  and  arm  on  the  same  side ;  in  the  arm. 
in  the  back,  it  eiteuded  from  the  fourth  to  the  aerenth  dorsal  apina, 
H  affect«d  chiefly  the  radial  side  of  the  foreann.  This  case  bai 
become  important  on  account  of  its  patbological  investigatioD  by 
MendeL  A  cnriona  case  of  local  waatiog  of  all  the  aubcutaneooa 
tiaaues  in  amall  areas  on  the  back  and  arm  has  been  mentioned  in 
TOt.  i.  p.  4S1. 

The  affection,  beginning  commonly  in  chililfaood,  progresses  steadily 
for  some  years,  and  then  becomes  stationary  and  remains  so  for  the  rest 
of  life.  The  firat  illuatration  (Fig.  158)  is  the  case  of  a  man  named 
Schwann,  who  exhibited  himself  in  this  and  other  countries  a  few 
years  ago ;  he  was  then  aged  forty  i  the  atrophy  began  in  ohildbood, 

•  Wolff,  Unratow,  SmIu. 

t  0>bn.'j,  Bo^Dtlwl,  Hvatow,  Hlsoa.    Is  tha  «Maof  Iha  twokHi^iilwuiwa 
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&nd  bii  cue  was  described  bj  Bomberg  ia  1851.  Tbe  other  figure  ii 
of  a  child  of  eefen  in  nhum  tbe  affection  showed  itaeU  at  three  and 
half,  Bit  moDtha  B.fter  au  acridGtit  in  which  the  fiicu  wjs  juiiimed  and 
the  neck  twialud.    The  child  waa  subject  to  attacks  of  mignuoa. 


ffio.  1G9.  — Heinktropby  of  the  f»c«  Id  a  child  oT  mms.* 


Acia]  hemiatrophy  seldom  co-eiiet«  with  other  ninladieB  except  the 
oooaaioD»l  affectioa  of  the  fifth  nerre.  In  the  above  case  there  me 
ftleo  a  liability  to  attacks  of  micmine,  in  another  there  were  ajmptonu 
of  tab«a  (Jolli),  while  in  one  louiarkable  laee  the  comiiiionoo-exiated 
with  multiple  exostoses  of  the  bonea  of  the  head  and  fuce.f 

Fatboloot. — The  great  rarialion  in  theconditiona  undor  which,  and 
oniuK  from  which,  facial  hi/miatrojihr  seomH  to  arise,  niaVee  it  iliffii'iiU 
to  a»cribn  all  cu«ea  to  the  suiao  mocliimiam.  anil  yd  ntht-r  ffaturea 
make  it  aliuost  equallv  difficult  to  separate  iho  inn m filiate  rnusi'a. 

£sp<-cialU  th'i  ourrt-siioudi'nce  of  the  hi'iiiint[Oi>hy,  iu  all  eatiea.  to 
|«rt  or  the  whole  of  the  region  supplied  by  the  fifth  uerre,  ia  a  faot 
ol  ole&r.  although  limited  aigaificHn<;e,  which  ia  incroaaod  bj  the 
oecaaional  evidence  of  impaired  function  of  the  nerve  (corresjionding 

•  1  am  IndBbtal  for  Ihii  Uliutnttion  to  Hr.  Skrjm*,  ohu  lu>  |«it)lui>vl  th>  iwe 
f  Brit.  Hod.  Joom.,'  ISHE.  p.  I^l). 

t  Kamwski.  ■  Diant.  innl.  Zmi.,'  tSOL 
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to  the  atropby  in  a  case  in  which  the  area  of  the  first  diTision  wu 
unaffected),  and  is  made  still  more  definite  by  certain  recent  patho- 
logical observations.  In  Yirchow's  case,  Mendel  found,  seyea  jean 
later,  interstitial  neuritis  of  all  parts  of  the  nerre,  with  degeneration 
of  the  fibres,  and  atropbj  of  many  in  the  upper  root  and  of  the  eelli 
of  the  locus  cflBruleus.  (In  the  cord  slight  changes  were  found  in 
the  anterior  cornu  corresponding  to  the  wasting  in  the  back.)  Henee 
he  conjectures  that  the  upper  root  of  the  fifth  contains  trophic  fibres. 
The  tumour  beside  the  pons,  in  the  case  already  refexxed  to,  bad 
compressed  the  fifth  nenre  and  the  pons  (as  well  as  the  nertes  of 
the  eyeball).  There  was  conspicuous  narrowing  of  the  flhies  of  both 
lower  and  upi^er  roota  of  the  fifth ;  the  cells  of  the  locus  cemleot 
were  normal.  Moreover,  facial  hemiatrophy  has  been  produced  in 
dogs  by  dividing  the  fifth  nerve  within  the  skull  (Oirard).  It  thai 
seems  certain  tbat  disease  of  this  nerve  may  cause  the  aftoctioDt  bu^ 
on  the  other  hand,  the  effect  is  not  a  common  consequence  of  mA 
disease,  even  when  complete  and  of  long  duration,  and  in  many  caaei 
the  only  evidence  of  such  a  relation  is  correspondence  in  distribation 
or  some  early  pain  in  the  affected  parts.  Hence  it  has  been  thought 
to  be  due  also  to  other  causes.  Wasting  of  the  corresponding  side  of 
the  face  has  been  described  by  Seeligmuller  in  a  case  of  injury  to  the 
cervical  sympathetic,  but  has  been  absent  in  most  cases  of  the  kind.* 
A  subsidiary  mechanism — compression  of  the  arteries  for  the  bone  by 
the  cutaneous  and  subcutaneous  changes — has  been  suggested,  bat  ii 
a  far-fetched  hypothesis. 

It  is  important  to  remember  the  fact  tbat  the  nutrition  of  all  partik 
except  the  muscles,  seems  to  depend  on  the  posterior  root-fibres,  to 
which  the  fifth  nerve  chiefly  belongs,  and  that  the  influence  of  chrooie 
lesions  is  to  cause  a  slow  wasting  distinct  from  the  acute  disturbssee 
produced  by  irritation  (see  vol.  i,  p.  22).     The  atrophy  of  the  ikia 
and  bone  in  tbe  finger  ends,  after  a  lesion  of  the  nerves  of  the  ann, 
may  proceed,  in  spite  of  normal  sensibility,  and  is  a  state  doi^ 
allied  to  facial  hemiatrophy.f    The  evidence  of  a  trophic  infioeiM 
does  not,  however,  afford  any  proof  of  trophic  nerves.    The  npi 
conduction  of  sensory  impulses  upwards  may  be  compatible  with  • 
slower  conveyance  of  a  trophic  influence  downwards,  even  in  the  mm 
fibres,  and  the  latter  may  be  lost  while  the  former  is  unchangrf. 
There  is  not  sufficient  evidence  to  justify  the  assumption  tbat  At 
mechanism  is  a  damage  to  fibres  of  the  sympathetic  that  run  in  tk 
fifth  nerve ;  although  implication  of  these  fibres  may  have  co-exiitoi 
in  the  rare  cases  with  evidence  of  disturbanoe  of  the  sympathitit 

e  Much  weight  has  been  placed  on  a  case  describad  by  Bnmner,  in  vlack  tti 
conation  waa  associated  with  prominence  of  tbe  ejebaU  and  pallor  of  tht  ikia 
sappoied  to  be  dependent  on  an  affection  of  the  sympathetic.    But  the  eifl 
shnost  alone. 

t  Even  thickening  of  the  skin  may  occur  ia  nonritia,  aa  aomotioMa  ii  tit 
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Iba  chief  indication  of  the  facta  ia  that  there  is  a  loes  of  a  special 
influence  exerted  through  the  fibres  of  the  fifth  nerre,  independent  of 
its  conducting  functions,  although  sometimes  impaired  together  with 
them  bj  organic  diseaae.  It  ia  an  influence  such  as  we  can  trace 
elsewhere*  not  onlj  in  the  conditions  mentioned,  but  in  the  trophic 
ehaDges  in  tabes.  To  what  origin  of  the  fifth,  it  is  related  we  can 
onlj  learn  definitelj  bj  further  investigations,  but  its  loss  maj  not 
be  necessarilj  associated  with  visible  alterations  in  the  nerre-elements 
on  which  it  depends. 

It  maj  be  instructire,  in  this  connection,  to  remember  that  arthritic 
muscular  atrophj  may  be  set  up  hy  merelj  transient  joint  pain,  and 
that  it  ia  not  attended  bj  any  evidence  of  organic  changes  in  the 
motor  nerves,  through  which  it  ia  certainly  produced.  Being  exten- 
aive,  but  limited  in  range  and  often  persistent  in  some  degree^  it  ia 
thus  a  proceaa  bearing  aome  analogy  to  facial  hemiatrophy,  espedallj 
to  auch  cases  as  that  produced  by  the  forced  catheterisation  of  the 
lachrymal  duct  and  those  due  to  transient  injury.  Both  dinoasea  and 
the  trifliog  nature  of  many  of  the  apparent  causes  of  facial  hemi* 
atrophy,  riiow  hew  little  ground  we  have  aa  yet  on  which  to  ereol 
theoriea  of  the  causation  of  thia  malady. 

DiAOHOSis.— The  only  condition  with  which  the  affection  can  be 
confounded  is  that  in  which  there  is  a  congenital  difference  between 
the  two  sides  of  the  face.  In  this,  however,  the  inequality  is  slight, 
and  on  the  smaller  side  there  is  not  the  difference  in  the  growth  of 
the  hair  or  the  colour  of  the  skin  seen  in  most  cases  of  hemiatrophy. 

PlMMivoaia  AHD  TniATinniT. — There  ia  no  prospect  of  improvement, 
except,  possibly,  in  some  of  the  rare  caaea  that  come  on  in  adult  life 
after  injury,  or  are  accompanied  by  distinct  symptoma  of  disease  of 
the  fifth  nerve.  The  treatment  of  these  ia  that  of  the  morbid  proceaa 
in  vne  nerve.  If  improvement  ever  oocurs,  it  ia  probably  conaequent 
•a  the  removal  of  the  cauac 
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Exophthalmic  goitre  ia  a  myaterioua  malady,  usually  manifested  hj 
three  acta  of  symptoms :  enlargement  of  the  thyroid,  proiuinenoe  of 
the  eyes,  and  a  peculiar  disturbance  of  the  vascular  system,  via.  over- 
action  of  the  heart  and  increased  pulsation  of  the  arteries  of  the 
neck.  These  vary  in  relative  degree  in  different  cases,  and  any  one 
of  them  may  be  inconspicuous.  Tbe  ilisi>a»e  was  first  fully  described 
bj  Graves  in  1836,*  who  drew  especial  attention  to  the  coincidence  of 

a  Cams  had  be«n  publUhed  earlier,  but  without  recoguiiioQ  of  all  the  lymptoms 
m  ihMT  ipMud  chancttri  in  1802  by  Flagmnii  in  1816  in  tbe  •  llGdico-Cbirurgieal 
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o?er-actioii  of  the  heart  and  enlargement  of  the  thyroid,  and  described 
the  co-existenoe,  with  these,  of  promiuence  of  the  eyes,  in  a  case  com« 
municated  to  him  bj  Stokes.  He  thus  described  all  the  sjmptoma* 
duly  xeoc^ising  the  predominanoe  of  the  cardiac  disturbance.  In 
Germany  the  first  full  account  of  the  affection  was  giyen,  in  184fO» 
by  Basedow.  Hence  the  affection  is  often  called  in  this  country  and 
in  France  *'  GraTcs'  disease,"  but  in  Germany  *'  Basedow's  disease."* 
Many  other  designations  hare  been  proposed — ^*  struma  exoph- 
thalmica/*  "  cardio-thyroid  exophthalmos/*  ^.,  no  one  of  which  haa 
obtained  currency  or  can  claim  special  exactness. 

While  the  three  symptoms  named  abo?e  are  usually  present,  and 
hare  hence  been  termed  the  *' cardinal  symptoms"  of  the  disease, 
any  ono  of  them  may  be  absent.  Moreover,  any  of  them  may  be  met 
with  in  association  with  the  less  common  symptoms,  or  complications 
of  the  disease.  Hence,  while  the  majority  of  the  cases  present 
definite  and  characteristic  features,  cases  occur,  more  or  less  closely 
allied  to  the  typical  form,  but  extremely  various  in  their  charactera. 
It  is  not  practicable  (nor  would  it  be  useful)  to  do  more  than  indicate 
the  occurrence  of  these,  in  describing  the  leading  features  id  the 
malady. 

Oattsss. — Women  are  tax  more  prone  to  suffer  than  men,  the  ratio 
being  uncertain,  but  probably  about  twenty  to  one.f  The  disease 
may  occur  at  any  age,  from  two  to  sixty,  but  is  met  with  chiefly  in 
adult  life,  between  fifteen  and  fifty,  and  more  cases  begin  between 
twenty  and  thirty  than  in  auy  other  decade.  I  have  known  it  to 
eommence  at  fifty-one  and  fifty-three,  and  also  at  seyen  and  a  half  in 
an  epileptic  girl,  whose  mother  suffered  from  it  from  eighteen  to 
twenty-fiye.  Although  not  usually  inherited,  instances  such  as  that 
just  mentioned  are  occasionally  met  with.  In  several  rt-corded  in- 
stances two  sisters,  or  mother  and  daughter,  have  suffered ;  in  one  a 
mother  and  a  son  aged  eight,  in  another  an  aunt  and  three  nieces 
(Cheadle).  Eight  out  of  ten  children  suffered  in  various  degrees 
and  at  various  ages  in  a  family  observed  by  Oesterreicher,^  In  such 
instances,  some  of  the  cases  were  slight  or  imperfect,  so  that  they 

Joamttl,*  aaonymonsly ;  in  1818  by  Demoun  (thyroid  aod  eyn  only);  hy  Pirry  in 
1825  (potthamooi  pablicaticm  of  a  eaae  obterred  ia  1785) ;  and  by  Ad«tmann  in 
1828.  See  Wickbam  Ltgg,  <*Note  on  tbe  Hietoiy  of  Esophtbalmie  Qoitn,'"St. 
Bsrtb.  Hospb  BepV  vol.  zviii.  p.  7  ;  and  Maitlaad  Ramsay, '  Olaegow  Thesis'  1891, 
whieh  oontaini  tbe  best  account  of  tbe  history  of  the  dismae. 

*  Tbia  term  it  firmly  n)ot«d  in  Germany,  but  if  the  diacaee  had  now  to  be  named, 
H  ia  pirobable  that  the  Germans,  ever  ready  to  give  credit  wbers  it  is  due,  wonld 
term  tbe  maUdy  "  Grarea*  diaeaae.**    It  bas  been  also  caUed  «*  Parry's  Diaeeaa." 

f  Bacorded  aeriea  bare  preaented  aingnlar  diacrepanciea,  Hpart  firom  those  that 
are  dne  to  the  field  for  obMrration.  In  aome  the  proporLiaii  has  bean  about  6  to  1, 
Vit  linsaell  Reynolds  met  with  only  one  mala  ia  a  aeriea  of  torty*atne  mm%  *  X^aaoeC' 
]Uyl7thk  1800. 

%  •  Wiea.  med.  Plreaae,'  1884b 
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would  probablj  have  escaped  rec<^nition  had  not  Attention  been 
directed  to  them  liy  the  other  cases.  Much  more  frequent  is  generiil 
neuropathic  iDheiitiince,  indicated  bj  insanity  or  ej^ilepsy  in  relo* 
tioni.  Thus,  I  hiiil  at  one  time  under  mj  care  tno  eistrrti,  one  for 
epilepsy,  the  other  for  severe  eiophthaJmic  goitre!  another  patient  had 
ft  father  and  &n  uncle  epileptic,  another  &  sister  and  aa  auntepileptic. 
A  family  relation  to  diabetes  has  also  been  noted.*  The  causes  of 
ordinary  goitre  seem  to  have  little  influence  in  producing  the  eiopb- 
ihidmic  form.t  and  recovery  has  actnally  foUoved  removui  to  a  place 
vhere  goitre  was  endemic  (Troussiau).  In  a  very  few  cases,  how- 
erer,  the  special  symptoms  of  the  disease  h^ve  supervened  on  goitre 
of  the  common  cburacter  and  of  some  years'  duration. 

GuntTul  debility  and  anmrnia  are  unquestionably  powerfnl  predia- 
ponents.  In  many  cases,  the  first  symptoms  have  shown  (beiiiaelve* 
after  a  period  of  constitutional  weakness  due  to  some  distinct  and 
ftdeqii.'ito  cause,  such  as  pregnancy,  exbanstint;  discharges,  especially 
hfemorrbitgu,  weakness  after  childbirth  or  abortion,  &e,  AmfuojThaea 
•ometimes  precedes  the  onset.  But  the  disease  may  oome  on  in  a 
penou  who  otherwise  appears  to  be  in  perfect  health.  In  some 
inatAnces,  organic  heart  disoiise  lias  precedi-d  the  maUdy,  but  the 
kssociation  of  the  two  ta  not  frequent,  and  its  aignificanoo  is  uncer- 
tain. 

No  immediate  canse  ia  ao  frequent  aa  emotion, — sudden  terror,  or 
prolonged  distress.  The  symptoms  have  b^eu  known  to  follow  emotion 
with  great  raj>idity,  and  to  become  dictinot  after  a  few  days.  Many 
Cftsea  were  seen  in  Alsace  and  Lorraine  after  the  Franco-Qermau  war. 
The  qiuck  action  of  the  heart,  due  to  alarm,  may  persist  aa  that  of 
exophthalmic  goitre.  A  fright  at  nine  caused  tremor,  which  periisted, 
accompanied  by  stammering,  and  during  tlie  next  e^^ht  years  the 
ajmptoms  of  eiophtbalmic  goitre  gradually  developed.^  Many  app«- 
rent  causes  have  involved  alarm.  In  one  ease  it  followed  the  removal 
ol  both  ovaries.  Violent  exertion  has  also,  in  some  instances,  appeared 
toaetap  the  derangement — mountain  climbing,  severe  vomiting,  or 
violent  cough.  Among  other  rare  cunses  are  stimulating  climatic  iufio- 
eooM,uajurieatotbe  head,  cold, §  alcoholic  excess,  various  acntedisL-ases, 
acarlet  fever,  pneumonia,  rheumatism,  and  diarrhoea.  It  is  proballa 
that  in  most  of  these  a  prL>dis position  existed,  for  in  many  utber  cases, 
BO  exciting  iufluencea  out  be  traced. || 

•  Huib;.  ■  Brit.  Mad.  Joarnal,'  i,  lS->g  (tlirea  inttuicM). 

f  la  IntlU  il  i)  ui4  tliat,  ulllKiugb  rndciuic  goitre  is  coimnoD.  tha  alophtlulmie 
torn  [■  pncTinllj  ncrer  Men  udong  Ui«  Bitives  (BrockmaD,  ■  Truu.  Oph.  8a«.,* 
1886,  p.  117). 

J  Umwia,  •  lung.  Din.,'  Berlin,  183S. 

t  Sa«.  for  iniUiiw,  a  uie  rcrordcd  bjr  Or.  Briatowa,  ■  Tnna.  Oph.  Bo<-.,*188(>,  p.  48. 

I  BnHall  Reynold*  (luc  cit.)  obaaired  ao  umunal  dudIhii'  of  caiea  duiin^  tha 

•dU  sbbIm  >«ai>«r  of  laaa. 
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SfMPTOXt. — The  onset  of  tbe  disease  is  usuaJlj  slow  and  gradud. 
In  rare  cases  it  is  acute,  and  these  maj  run  a  rapid  coarse  and  end  in 
death,  or  the  acute  onset  subsides  into  a  chronic  stage.  OccauoiuJly 
one  or  two  slight  attacks,  perhaps  recognised  only  afterwards  as  <^ 
similar  nature,  occur  and  pass  awaj,  months  or  years  before  the  oniet 
of  grayer  symptoms. 

The  three  sets  of  symptoms  in  eyes,  thyroid,  and  heart,  seldom 
commence  together.  As  a  rule  the  cardiac  disturbance  leads  the  way. 
Palpitation  troubles  the  patient  for  months  or  eren  years  before  tU 
other  symptoms  are  added.  The  enlargement  of  the  thjroid  and 
prominence  of  the  ejeballs  often  come  on  together ;  if  one  devekpi 
first  it  is  usually  the  former.  These  tbree  leading  symptoms  we  maj 
first  consider  in  detail,  but  two  others,  a  hindrance  to  tbe  descent  ol 
the  upper  lid  on  looking  down,  and  a  peculiar  tremor  of  the  limhi, 
are  so  frequent  (being  present  in  more  than  half  the  cases)  that  sons 
obseryers  have  thought  that  they  should  be  classed  with  the  thm 
leading  symptoms  just  mentioned. 

Heart, — ^The  characteristic  condition  oi  the  heart  is  excited  action 
shown  bj  increased  frequency  and  increased  force  of  its  contraeiioDa 
The  degree  of  excitement  varies  from  time  to  time,  and  ia  readily 
increased  by  emotion  or  exertion.     At  first,  between  the  exacetbatieni, 
the  action  may  be  normal,  but  gradually  the  subsidence  becomes  Ism 
complete  and  the  over- action  persistent,  only  varied  by  attacks  of 
more  violent  **  palpitation.**    The  increased  rate  of  action  is  soa^ 
times  trifling,  and  the  pulse  does  not  exceed  90 — 100  per  ninvta 
More  often  the  rate  is  higher,  120  or  140,  even  when  tranquil ;  som^ 
times  150  or  160,  and  under  excitement  it  may  rise  to  180  or  200. 
It  is  usually  regular.    The  impulse  is  unduly  sharp,  and  felt  over  a 
larger  region  than  in  health.     The  action  of  the  heart  resembles tkal 
of  a  person  under  considerable  nervous  excitement  or  after  exertioo. 
The  area  of  cardiac  dulness  is  sometim4«8  normal  when  the  area  of 
impulse  is  increased,  but  usually,  after  a  time,  there  are  signs  of  ealaif»> 
ment  of  the  heart.     The  impulse  extends  far  outwards  and  beooa«f 
diffused,  while  the  cardiac  dulness  is  also  increased  to  the  left.    Them 
signs   of  dilatation  usually  preponderate  over  any  indieatioBS  d 
hypertrophy.    Tbe  dilatation  is  secondary  in  time,  and  doubtless  alw 
in  origin,  to  the  excitation  of  the  heart.    The  soands  ars  usaally 
increased  in  loudness;  but  tbe  first  sound  is  often  ahork^    Ooea> 
sionally  they  are  accompanied  only  by  the  murmurish   roogbnefl 
that  is  common  in  excited  hearts ;  more  often,  however,  there  isadii- 
tinct  systolic  murmur,  which  may  be  loud.    It  is  heard  over  tb 
wbole  heart,  loudest  near  tbe  sternum  or  at  the  base,  but  also  andiUa 
at  the  apex,  and  sometimes  outside  the  apex.    There  is  probably  tbca 
actual  mitral  regurgitation,  the  result  of  the  dilatation  whi(^  fli 
mitial  orifice  suffers  with  the  ventricle.     Slight  mitral  eBdceariii* 

*  Graves  meationed  a  case  in  which  the  eoonds  were  audible  four  feet  (roa  H^ 
patient. 
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has  been  occasion  a  U.v  foand  after  de^ith,  and  is  perbafs  due  to  th« 
mtfchanical  itrain  ou  the  valves.  Tbe  impulse  of  tbe  heart  maj  b« 
attended  faj  a  thrill.  As  tbe  disease  advances,  tbe  attitckd  of  paXyi. 
tation  incriase,  luid  are  often  aucompauied  bj  coostder&ble  dj'spaceis 
wliicb  is,  indeed,  Bomftimts  an  earl;  symptoiu. 

The  atieHa,  especially  tbosa  of  the  neck  and  thyroid,  present 
incieaaed  palsation  and  are  diUted.  Sometimes  the  abilomiiLil  aorta 
presents  a  similiir  putsaLion,  but  it  lb  only  in  rare  ciues  that  the 
arteries  of  the  limbs  share  the  de ran ^'e meat.  Indeed,  the  radial 
pulse,  though  of  course  unduly  Erequ-int,  is  usaafly  smaller  than 
normal,  and  presents  a  marked  contraat  to  tbe  strong  pulsation 
of  the  carotids.  A  sygtulic  murmur,  often  load,  mitj  almost  always 
be  hoard  in  the  itrUriea  of  the  neck  and  thyroid,  conliauous 
with  that  heard  at  tbe  base  oC  tbe  heart  and  over  tbe  aorljk 
Sometimes  it  is  to  he  beurd  in  other  arteries,  even  in  the  femorola. 
A  veaous  pulse  has  oooasioually  been  observed  ia  the  neck,  and  eTen 
in  tbe  arm.  probably  due  to  the  iuflueuce 
of  tbe  pulsation  of  an  artery  on  the  6(>w 
through  an  adjacent  venous  trunk.  Tlie 
vibrations  iu  tbe  rarotid  are  often  so  course 
OS  to  be  felt  OS  a  thrill. 

Tbe  thyroid  uauoliy  enlarges  after  the 
curdiac  symptoms  have  existed  for  some 
time.  Tliis  "struma"  as  it  is  sometiinM 
t«rmei].  is  a  slow,  painless  enlargement,  at 
first  soft,  uuironn,  but  soiiietimea  greater 
in  one  lobe  than  in  the  other,  and  occasiun- 
ally  contin*'d  to  one  lohe  or  to  this  and  tbe 
ivthmus.  When  one  lobe  is  tbe  tarjter.  it 
U  rutber  more  often  the  right  than  the  left ; 
rery  rarely  only  ibe  isthmus  has  been  ei 
larged.  When  the  or^^n  is  increased  in 
size,  the  arteries  of  tbr>  thyroid  alnavs 
pnisale  strongly ;  sometimes  tbe  whole 
gland  seems  to  pulsate;  a  diftinct  arterial  thnll  may  be  felt,  and  a  loni) 
blowing;  systolic  murmur  may  be  board,  rarely  musical,  still  more 
larety  double.  The  superficial  reins  over  it  may  be  enlarged.  The 
degree  of  enlurgement  is  not  often  extreme;  seldom  equal  to  that 
«bich  is  common  in  ordinary  brouchocele.  It  vanes  somewhat  in 
■iM  from  time  to  time,  being  greater,  as  Oraves  notvd,  during  th» 
attacks  of  palpitation.  Dimiuutioa  ia  siie  I*  ofteu  ocoompauied  by 
on  iiicfwjiie  in  firmness.  In  many  oases  the  enlargement  ia  only 
trifiing  in  degree,  and  it  ia  occasionally  absent  altogether. 

Eiff  — Tb>!  prominence  of  ihn  eyes,  like  the  enlargement  ol  tbe 
thyroid  (with  which  it  often  ct<i[icii]ea),ooranionlysnccvti>ls  the mrdioc 
orar-aotion.  In  rare  cases  it  has  l-oun  tbe  first  aymptom.  It  may  be 
M^U  i^tha  two  eyes,  or  occur  first  and  reuuun  greater  ia  OM  •}•■ 


n«.  Itlt  lifnihlhil^s 
(i4tr«i  tmrl;  stags.  SliiU 
fDlBrgtaaant  of  th*  lAj- 
niil ;  eoniidcrabl*  proB^ 
■unce  of  ths  ajM. 


876 


BXOPHTHALHia   QOITEB. 


It  ia  verj  rarely  confined  to  one  side ;  then  tlie  tbjroid  is  sud  to  In 
most  eoUrged  on  tba.t  aide,  but  exceptions  to  this  rule  are  oomnM; 
I  iiave  twite  known  the  eye  and  thyroid  to  be  affected  on  opponts 
sides.*  In  degn-e  it  ma/  be  so  sliglit  aa  to  easily  escape  notict, 
or  merely  localise  a  "staring"  appearance,  but  it  is  often  so  cooudet- 
able  tbat  when  tlie  patient  looks  straight  forwards  the  white  sclerotic 
is  visible  above  and  below  the  cornea.  It  may  be  extreme  in  degree, 
so  that  the  insertions  of  the  recti  are  exposed,  the  movement  of  Uu 
eyes  limited,  and  so  tbat  the  lids  cannot  meet  over  it,  even  in  sleep.  It 
ib  said  tbat  the  eyeball  may  even  be  dislocated  from  the  socket  ud 
mn,y  have  to  be  replaced  with  the  finger.  The  degree  of  piomiDenM 
vaiies  from  time  to  time  with  the  over-action  of  ihe  heart  When  it 
is  greatest,  pain  may  be  felt  in  the  eyeball.  There  is  also,  in  sona 
cases,  an  actual  increase  in  the  size  of  the  globe,  especially  in  tbe 
an tero. posterior  diameter,  whWh  hua  been  found  to  be  one  tentl 
gre. iter  than  normal  (Neumann).  E3:treme  prominence  may  intetfon 
vith  movement,  apart  from  tbe  paralysis  to  be  described  latar. 
Tiaion,  aa  a  rule,  is  unaffected,  but  myopia  may  result  from  tbs 
enlai'gement  juat  mentioned.     The  pupils  are  almost  alvaja  normal; 


*  A  remulotbla  caae  hu  1ie«Q  rerorded  by  Bnmej  Too^  In  wUch  g 
nenC  of  the  right  half  of  the  thyroid  coincided  with  promiiienee  of  the  kA  *J%^ 
vben  right  exophchalmoa  mom  od.  tbe  left  lobe  of  the  thynud  Mkiftd  f  B* 
lUd.  Jaurn.,'  1B87,  i,  820). 
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ineqnalitj  und  Bligbt  in-p^Iarity  have  rerj  rarely  been  toet  with. 
When  the  lids  fail  to  covit  the  eyes,  theae  are  often  dry  in  the  morn- 
iDg.  Comeiil  tuflanimaliou  is  Bometimea  met  with,  ap]iarfal1y  doe 
to  the  imperfect  prot«etion  of  the  glolw  when  the  lids  fail  to  meet ; 
OonjunctiTitis  is  not  rare,  and  uccafiionally  there  hag  been  opaoilj  of 
the  cornea,  and  even  sloughing,  generally  in  bi>th  eyea,  but  in  otiA 
before  the  other.  (Eiieina  of  the  lids  ia  oci^asioiially  present ;  I  bavA 
aeen  it  considerable  in  degree,  and  aetiociuted  wit))  cedema  of  tbe  con- 
juQctira,  in  a  case  in  wLicli  tbe  prominence  was  slight.  The  opbtbal- 
moscopic  appearances  are  astiully  qnile  normal,  with  the  eiceplion  of 
the  occasional  pulsation  of  the  retinal  arteries  &nd  Teins.  The  Inttor 
is  da«  to  tbe  effect  on  the  Teia  of  the  poise  in  tbe  adjacent  artery 
within  tbe  nerve ;  when  the  latter  ia  jocreaHed  the  rein  is  more  easily 
influenced,  and  tbe  Tenons  pulse  may  appear,  although  the  Tesselsare 
not  quite  ueitr  enough  for  a  normal  degree  of  pulsation  of  tbe  artery 
to  act  on  the  vein.  Hence  the  oondiiious  for  this  communicated 
pulsation  are  more  freq'ient  in  this  disi'ase  than  in  bialtb,  just  ai 
they  also  are  in  aortic  regurgitation.*  (Edema  of  tbe  disc  is  occa- 
■ionally  met  with,  sliglit;  in  degree  ;  its  oct-urrenoe  is  not  related  to 
ledema  outside  the  eyeball.  Atrophy  of  tbe  optic  nerve  hns  btvn 
observed  (Emmert),  and  is  probably  due  to  the  stretching  of  the  nerve. 

Another  frequent  ocular  symptom  haa  been  already  menlioneJ— 
tbe  defect  in  tbe  descent  of  tlie  upper  lid  that  should  occur  when  the 
eyebiill  is  rotated  downwards.  It  is  met  with  in  two  forms — (I)  Uure 
ia  no  descent  or  only  a  very  trilling  movement ;  the  lid  ia  held  up, 
■omotimes  even  more  thun  in  health,  by  a  "  retmctiou  "  of  the  lid 
(Figs.  161  and  163)  ;  someiimes  it  exists  on  one  side  only  (Pig.  162). 
(2)  The  lid  does  descend,  but  is  retarded,  lags  Irehind  the  ^••\<e.  and 
descends  in  an  hesitatiiii;,  hailing  manner,  now  suddenly  falling 
a  little,  then  stopping,  and  tigain  moving  down  sudilenly  for  a  sbi>rt 
distance,  the  movement  of  the  globe  meanwhile  beini;  uniform. 
It  may  at  last  deacind  as  low  as  the  prominence  of  the  c'obe  [lermiis 
(which  is  generally  a  little  above  the  level  of  the  ovuthus)  or  may 
■top  short  of  tliis  point.  In  tbe  latter  ruse  the  upward  niovemeut,  of 
necessity,  does  not  quite  comspond  with  that  of  tbe  tclobe,  but  wh-'n 
the  lid  begins  to  rise  its  ascent  is  uniform.  It  is  ii>ip<^>rtant  not  la 
mistalie  for  a  retarded  descent  tbe  mere  effect  of  the  pruminmce 
of  the  ejcball.  wb'ch  may  render  impoiisible  the  proper  approii motion 
of  the  lids.  Tbe  defect  iu  descent  ix  limited  to  tbe  muveui'Ut  of  the 
lid  with  the  gl<>be,  and  does  not  occur  when  the  lids  are  dosed  by  a 
oontiaction  of  the  orbicularis,  as  in  going  to  sleep.  It  may  prvxeiit 
•rary  variation  in  d>'gree,  so  that  there  ia  uo  ri'al  diF-tiuciion  betwi-ea 
ntraction  and  hindered  descent.  The  latter  is  often  called  v.  Oraefe'a 
■jmptom,  the  former  Stellwag's.  but  v.  Graefe's  description  included 
ntraction.t    and    Stellwag  only  described  iocre.-vsdd  width  of   the 

■  8m  •  Msdical  OphthsImoMoiiy.'  3rd  ed.,  )>.  SO. 

t  'Bstlia  wsd.  Owsllscli,'  XV&i.  sod  '  U.aUcb«  Klinik,'  Jb-.p.  188.    B»  MMsd 
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^Ipelwml  finnre  (ut  obn'ooa  ooDseqoenoe  of  the  defectiTe  dcneent), 
and  addsd  nothing  to  our  knowledge  of  Uie  pbonomenon.  It  may 
ocooTMrljiVbentbe  eiophtbalmot  iatrifiing,or  be  absent  when  thia 

is  extreme.     Barely  a  similar  defect  ia  tlie 

asctmt  of  the  lower  lid  baa  been  noted. 
Its  possible  cauution  will  be  considered 
presently. 

ScintctJoD  of  the  lower  lid  baa  been  very 
rarely  observed.*     Occaaiooally   th<<re   ia 
•omo  wealcneu  of  tbe  ocular  mnsclea,  espe- 
cially   of  the  intemaj  recti,  lessening  the 
power  of  convei^noe.t  and  more  ezien- 
siTe  ophthalmoplegia    Lsa    been  observed 
(see  p.  882).    !nie  papils  are  almost  alwayi 
■  sormal ;  very  rarely  there  haa  been  undue 
oontraction  or  dilatation. 
Of  the  three  cbief  symptoma  of  tlie  di^ 
Pie.     lei.  —  Elophtlulmie  ease,  not  one  can  be  said  to  be  invariable. 

?"*'iT'Vi*^   "?.T°"  Prominence  of  the  eyes  is  absent  in  at  least 
(MB  of  the lef t  npp«r  hd.  .       .       -  ..  -.       ■ 

(uie  tenth  of  the  oases,  goitre  id  perhapa 

one  twelfUk     The  oardiao  disturbance  is  almost  eoostant.     It  ia 

apparently  absent  in  rare  oases,  but,  on  Uie  other  haod,  ia  often 

alone  obtrnaive.    Oooaaionally  the  heart  is  not  enla^d,  although 

its  action  is  qniok ;   there  may  also  be  aevere  p&roxyama  of  palpi- 

tation   and  dyspncea.     Increased  pulsation  of   tbe  arteries  of  tha 

neck  ia  very  seldom  absent,  and  a  careful  examination  often  deteata 

a  slight  enlargement  of  the  thyroid  and  alight  prominence  of  tbe 

eyes,  when  these  ate  net  obtrusrve.    When  the  latter  does  not  ax- 

oeed  the  degree  tbat  is  net  with  aa  a  normal  condition,  the  frienda 

of  tbe  patient  often  reoogniBe  it  as  unnatural.     If  preponderant 

cardiac  disturbance  makes  i«pid  piogrees,  tbe  patient  may  die  be> 

fore  other  symptoms  attain  sucb  a  degree  aa  to  attract  attention. 

When  the  enlargement  of  the  thyroid  and  exophthalmos  precede  Um 

tlMltiMawidatsddHDMt  «(  ttM  Ud  on  moveowit  <f  tlie  ^e  wu -sliDOit  earn. 
pUtsly  aiTMtod  or  redueai)  to  a  nluimam,"  aomatiniBi  stad  whan  tbe  proDuneDiM 
wu  iliglit.  SCcUwef  w.  CuioD  (■  M«L  Jahrb.,'  1869,  Heft  U,  p.  £6]  dewribed  tha 
incraiud  widib  of  the  flmrv,  the  lesirned  f requeue;  of  luTolnntsr;  winking,  and 
tbe  defective  oorretpnodenee  in  tDOvement  or  tbe  Ud  aad  globe.  V.  Orwfe  oaiy 
referred  to  tbe  deicent  of  tbe  lid,  and  moat  writen  ba*e  followed  blot.  Uniting  tbe 
•jmploin  to  thii  b;  implioation.  A  few  hav*  (It  wonld  laem  crrooeooslj)  iiuJadsd 
liiif«lred  eori«(poiideiuie  in  aeeent  among  the  Teatiirei  elluded  to  bj  v.  Oiaerc.  The 
limitaticm  of  tbe  defeat  to  deieent,  vbich  mo«t  writert  bava  tadtly  iD]pQ«l,  bee 
beeofcvB^TemphMiMdby  Bmu  ('Hear.Cmtmlbt.,*  Jaanarj, IB9t}.  *■  Unsatnral 
cleretlan  of  lbs  Ud"  ws«  tnt  tnentiODed  b;  fTUU  Cooper  <■  laaMl^'  IHB,  qaoted 
bj  BemMj). 

•  B7  Dr.  Hill  Oiinth.  'True.  Oph.  Boo.,'  ISM.  p.  81. 

t  See  UObiui,  '  Deutwib.  Z^tMh.  1  Nervwib,'  1891,  «tan  a  Aill  afaftnat  «f 
reoent  obnetvationa  will  alw  be  foiind. 


OOMPUOAnONS.  879 

derangement  of  the  hearty  tbej  increase  Terj  rapidlj  after  the  ktter 
has  developed. 

The  general  health  of  these  patients  nsnallj  suffers.  AncBmia  is 
frequent,  although  not  inrariable.  Menstruation  is  irregular  and 
often  ceases.  Loss  of  flesh  occurs,  but  is  less  marked  in  the  face 
than  elsewhere.  Pyrexia  is  frequent  in  the  later  stages  of  the  disease, 
usually  moderate,  from  1®  to  8°  F.,  but  it  is  inconstant;  in  many  cases 
the  temperature  is  perfectly  normal  taroughout,  while  in  others  it  is 
elevated  at  an  early  stage,  either  for  short  periods  or  persistently. 
The  pyrexia  has  occasionally^  been  such  as  to  suggest  tuberculosis  or 
typhoid.  It  has  been  noted  that  the  urine  does  not  then  present 
the  characters  of  ordinary  febrile  urine.  There  may  be  a  subjectiTe 
sense  of  beat,  without  actual  fever.  Profuse  perspiration,  sometimes 
of  a  penetrating  odour,  is  an  occasional  symptom,  and  is  especially 
common  in  acute  cases.  It  has  been  confined  to  the  side  on  whidi 
the  thyroid  and  eye  were  alone  enlarged  (Lewin).  The  "tache  cere« 
brale"  is  often  to  be  obtained.  The  appetite  is  froguoutly  deficient, 
•ometimes  capricious. 

Other  symptoms  on  the  part  of  the  nervous  system  may  be  present. 
A  sense  of  throbbing  in  the  head,  and  a  pulsating  noise  in  the 
ears,  are  occasionally  complained  of.  Headache  is  sometimes  trouble- 
some, and  may  be  on<'-8ided.  There  is  often  insomnia,  and  sometimes 
transient  vertigo.  Mental  depression  or  irritability  is  very  frequent ; 
the  latter,  indeed,  is  almost  a  characteristic  feature. 

Another  very  common  symptom  is  muscular  tremor.  It  is  con- 
spicuous in  at  least  half  the  cases,  and  may  be  discerncil,  in  slight 
degree,  in  most.  It  varies  in  character,  but  is  usually  a  rather 
coarse,  somewhat  jerky  tremor,  occurring  on  movement  only.  In 
some  cases  it  is  so  regular  as  to  resemble  that  of  paralysis  agitaas;  in 
others  it  is  so  irregular  as  to  remind  the  observer  of  chorea.  When 
regular,  it  is  a  little  more  frequent  in  time  than  that  of  paralysis 
•gitans.*  It  may  be  general  or  partial,  and  has  been  known  to  be 
unihkteral  when  the  goitre  and  exophthalmos  were  also  unilateral. 
Mid,  in  a  regular  form,  to  be  one  of  the  flntt  symptoms  of  the  disease. f 

Oceatianal  Symptamt  and  CompUcaiiotu, — ]Many  cases  have  been 
recorded  in  which  there  was  also  glycosuria.  The  change  in  the  urine 
has  followed  in  some  cases,  and  preceded  in  others,  the  special 
symptoms.  In  one  instance  of  this  complicatic^n  all  the  symptoms 
followed  a  blow  on  the  head  (Brunton).  In  another  it  succeeded  an 
eruption  of  urticaria,  but  previously  th  ;re  bad  been  frequent  brief 
paroxysms  of  intense  sense  of  hi^at  of  skin  with  palpitation  (Budde). 
The  sugar  has  been  known  to  lessen  when  the  other  symptoms  im- 
proved. Intermittent  albuminuria  has  been  recorded  by  Begbie,  and 
since  observed  in  many  oases.     Increased  secretion  of  pale  urine  is 

^  Aeoordin?  to  Marie  8—^  per  tccund ;  parnlytis  »^Uiu  6—6  p«r  SMoaii  b^l^ 
m  we  bare  •een,  that  of  paraly«U  agiUni  variet  much, 
t  MMoib  1B8S. 


880  IXOPHTHALMIO  QOITBX. 

common,  and  has  heen  obterred  to  precede  paioxjtms  of  palpitation 
and  dj8pn(Ba. 

Enlargement  of  tlie  lymphatic  glands  ■omettmee  ocours  in  the  ooana 
of  the  affection,  resembling  that  of  lymphadenoma,  but  moderate  in 
degree,  and  not  progressive.  It  may  derelcp  rapidly,  and  slowly  sub- 
side. I  have  seen  three  rery  marked  instances  of  this  complication ; 
one  was  a  severe  and  fatal  case  of  exophthalmic  goitre  in  a  girl  whoso 
sister  suffered  from  Ijmphadenoma.  Eulargeiuent  of  the  tracheal 
and  bronchial  glands  has  been  observed  by  G.  de  Mussy. 

The  skin  presents  occasionally  other  morbid  states  besides  those 
mentioned.  Local  redness,  and  even  erythema,  ha?e  been  observed* 
A  diminution  in  the  electrical  resistance  is  almost  constant  (Begbie^ 
Vigoroux,  Eulenberg,  Wolfendeu*).  Instead  of  being  equal  to  4000 
—6000  ohms,  it  is  reduced  to  1500, 1000,  900,  or  even  to  800  ohms, 
with  an  E.  M.  F.  of  15  volts.  It  is  ascribed  to  the  dilatation  of  the 
blood-vessels  and  the  muistening  of  the  skin  by  perspiration.  It  has 
little  practical  value,  for  its  determination  causes  oonsidei-able  pain« 
and  a  similar  reduction  is  met  with  in  other  diseases^  as  hemiplegia, 
epilepsy  and  chorea.f 

Abnormal  pigmentation  of  the  skin  is  not  uncommon  in  soma 
degree,  as  vitiligo,  or  increased  pigmentation  in  the  same  positions  aa 
in  Addison's  disease,  except  that  it  is  very  rarely  met  with  in  the 
mucous  membrane  of  the  mouth.  {  It  is  sometimes  associated  with 
leucodermia.  The  pigmentation  generally  occurs  after  the  other 
symptoms  are  fully  developed,  but  has  been  known  to  precede  them. 
It  has  also  been  known  to  pass  away  with  the  over-action  of  the 
heart,  when  the  other  symptoms  became  stationary.}  Loss  of  hair 
has  also  been  observed. || 

Slight  subcutaneous  anasarca  is  occasionally  met  with  in  an»mio 
subjects,  and  sometimes  there  has  been  more  considerable  cedemat 
peculiar  in  character  or  seat.  In  one  case  with  glycosuria,  terminal 
esdema  increased  from  the  feet  to  the  umbilical  level,  and  there 
stopped  (Mobius).  The  peculiar  subcutaneous  fulness  above  the 
davides,  common  in  neuralgia,  ^.,  has  also  been  met  with  (Rendu). 
It  was  accompanied  by  some  pigmentation  of  the  skin  in  another  case 
(Sollier),  and  preceded  the  exophthalmos  and  cardiac  over-action,  the 
thyroid  being  small.  I  have  observed  myxcsdematous  swelling  of  the 
eyelids  and  pigmentation  of  the  skin  to  follow  permanent  reooveiy 

•  See  sbo  Charcot*  'Oai.  dsi  H6p.,'  1685;  Biil«nb«rg,  *Beri.  kL  Woobflnseh^ 
1889;  Cardew, '  Lancet,'  1891. 

t  In  chores  It  hM  been  foand  se  low  as  860  ohma  (WoKfeadaif  *  Fkaetitioner/ 
1887). 

{  Whei«b  however.  It  was  found  by  Oppenhein*  *BerL  Oeetebch.  f.  Pij^&e^' 
Deo^  1887.  Several  instances  of  pigmentation  are  deicribed  in  a  very  initrnctiTe 
lecture  bj  Drummond,  '  BrtU  Med.  JonniV  1887«  See  alio  CnxringtoBy  *  Trans* 
Oph.  Soo./  1886. 

I  Dafiei, « Brit  Med.  Joura.*'  1891.  |  Bternei,  <  Brii.  Med.  Jewrn^'  1880L 
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from  Moplittiilmio  goitre.  Myicedematou?  ijraptomi  baTO  hardlj 
erer  l-een  observed  to  coinoiJe  with  enlargement  of  the  thyroid  ; 
eici-ptions  aie — a.  caae  observed  iu  Thibet*  and  one  ia  an  epiloptw 
woioan  (Kowalevski).  Usually  the  thrruid  has  been  atrophied;  it 
was  BO  in  a  case  in  which  transient  general  cedema  occurred  on  emotion 
and  at  the  menstrual  penoda.t 

An  important  occasional  com  plica  lion  is  mental  deiangement  We 
haye  seen  that  el  i  ght 
mental  change  (irrita- 
bility, reatlessnesB,  de- 
preosion),  ia  common  j 
the  derangement  now 
referred  to  nmoants  to 
ftclual  iueanity,  wlucb 
often  commences  vitli 
balluctiiatiouB  lUfonn 
Tariea:  it  may  be  me- 
laucholia,  or  simple 
mania  or  recurrent 
mania,  or  even  general 
pai-alysiaof  the  insane  J  ' 
Uania  is  the  most  com- 


S.— Biophthili 


(f.tJ>. 


icffolli 

>  iihotograph.) 

mon  eoadition,  and  may  be  the  canse  of  death.  Fig.  163  represente 
the  aspect  of  a  woman  suffering  from  acute  mania,  which  came  on  in  the 
oonrse  of  eioptiialmic  goitre  and  was  fatal  iu  a  few  weeh s.  Acute  mania, 
indeed,  generally  leads  to  speedy  death,  but  now  and  then  subsides  into 
ohrooio  insanity.  Hysteiical  symptoms  are  also  common  in  this 
disciLts,  and  may  present  Tarious  forms,  of  which  the  most  common  is 
aome  rariety  of  anEeathesia  or  paralysis.  But  symptoms  of  paralysis 
dne  to  organic  disouse  have  often  been  ascribed  to  hysteria,  in  this 
malady  §  Restriction  of  the  fii'lds  of  vision  has  been  observed,  and 
foond  to  vary  with  the  action  of  the  heiLrt.|] 

The  tremor  already  mentioned  bus  amounted  in  some  cases  to  a 
degree  of  clonic  spasm  or  cboreoid  movement  that  must  be  n-garded 
MM  a  complication.  In  a  few  cases  in  childhood  or  youtli,  true  chorea 
bas  been  supposed  to  eiisL  In  one  instance  this  was  prol)abIe,  since 
the  moTements  increased  for  a  time,  and  then  subrnded.  In  the  other 
eaaes.  however,  the  sia^modic  disluibiince  persisted,  and  its  nature  is 
thorefore  doubtfuL  Tulanuid  sjiasm  and  painful  cnuu{is  hiive  been 
doscribed. 

Many  other  kinds  of  fancttonal  derangement  of  the  nervous  system, 
liesidea  those  alrvaJy  mentioned,  have  been  observed  to  coe^iist  with 
tfophthalmio   goitre.      Epilepsy   ocoasionaDy   occurs,    generally    ia 

*  ■  BriL  Med.  Jmim.,'  1891,  p.  7H.  t  Solllrr.  •  tL-r.  it  MM,'  1801. 

t  8M8avsK«.'0ay'«  U«p.  Hep..'lB82|  DnuDinaDd.  loo.  ctt.|  lUjnoldji,  li>e.dt.| 
•thsBk,  InsdB.  Oi«.,  Berlin.  1890. 

I  £f.  BklUl.*S<M.BU.dMlIdii.'lSS8.  I  EutSDd  Wil|t»«nd,  ISPU 
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itibjeots  who  possew  an  inherited  tendencj  to  it  Keoralgia,  and 
migraine  in  typical  f  orm»  hare  also  been  met  with.  Paralyais  of  cranial 
nerres  eometimea  develops,  apparently  due  to  an  affection  of  their 
nuclei*  although  some  degree  of  weakness  of  the  ocular  muscles  may 
be  the  result  of  degeneration  of  their  fibres.  Besides  the  defect  of 
convergence  already  mentioned,  the  whole  of  one  third  nerve  has  been 
paralysed,  and  in  other  cases  the  fourth  or  the  sixth,  while  complete 
external  ophthalmoplegia  has  also  been  met  with.  In  one  case  this 
was  associated  with  complete  double  facial  palsy  (Ballet)  and  in  a  case 
recorded  by  Bristowe,  with  right  hemiaDOsthesia  (including  the  special 
senses),  epileptic  fits,  palsy  with  rigidity  of  the  right  side,  hamorrhages 
from  the  ears,  and  persistent  pyrexia — ^unexplained  by  the  post-mortem 
examination,  which  revealed  no  lesion  of  the  nervous  system.  The 
muscles  of  mastication,  the  pslate,  and  the  tongue  have  also  been  pan^ 
lysed  in  different  cases.*  Symptoms  of  disease  of  the  spinal  cord  have 
been  occasionally  observed.  Paraplegia,  with  flaocidity  or  rigidity  of 
the  legs,  may  come  on ;  in  the  latter  case  with  excessive  knee-jerk  and 
foot-clonus.  Charcot,  who  regards  it  as  a  special  form,  has  observed 
**  sstasia-abasia  "  as  an  early  symptom.  The  sphincters  may  be  inyolved 
in  the  weakness.  Tabes  occasionally  coexists,  but  has  usually  pre* 
ceded  the  symptoms  of  exophthalmic  goitre.  Chronic  muscular 
atrophy  has  been  observed  .f  Subacute  atrophic  paralysis  in  the  arms 
was  preceded,  in  one  instance,  by  spasm,  tonic  and  clonic,  before  the 
special  symptoms  of  the  disease  came  on,$  and  in  a  case  described 
by  Dntmmond,  the  same  disease  was  followed  by  acute  myelitis.  § 

Many  symptoms  occasionally  met  with  are  apparently  due  to  vaso* 
motor  disturbance.  Sweating  has  been  already  mentioned ;  in  a  case 
recorded  by  Money  a  copious  add  sweat  broke  out  on  the  central  parts 
of  the  face  during  attacks  of  palpitation  and  extreme  frequency  of  the 
pulse.  II  Diarrhoea  is  sometimes  troublesome,  and  is  thought  to  be  a 
kind  of  intestinal  sweating.  Occurring  early,  it  has  been  mistaken  for 
sporadic  cholera.  Atony  and  distension  of  the  colon,  general  or  partial^ 
may  often  be  detected  by  percussion.^  Occasionally  there  is  an 
abnormal  flow  of  tears.  Local  oedema  in  the  limbs,  local  congestion 
of  sur&ce  vessels,  atrophy  of  the  mammsB  and  othw  parts,  some  skin 
diwases,  and  even  gangrene,  have  all  been  r^arded  as  manifestations 
of  vaso-motor  disease  related  in  some  obscure  manner  to  the  primaij 
disorder,** 

•  FMol,  MSUai^  Jcadrtnlk,  PMsIn,  te.  f  Oud, « Qts.  hebd^*  IBSk 

X  Huber, '  Deut.  med.  WochenseU.,'  1889.  §  Drummond,  loo,  mt. 

I  '  Trans.  Oph.  Soo.,'  1886,  p.  118.  It  to  noloworthj  Uist  ihU  pstisat  had  sa 
•piUptic  saia  ooiitistiiig  of  *'  an  awfnl  smaU  that  aeemed  to  ascend  from  ttas  laftiids 
of  tha  body  and  reach  the  moath*"  bnt  U  was  not  foUowsd  by  any  aotasl  ill  sr 
loee  of  eonsdoosness. 

f  Fsden, '  Berlin  klin.  Woeheaiehr.,'  1888. 

**  la  the  corions  case  recorded  by  Born^  Teo  (p.  870»  note),  the  ooeaiMBes  of 
exophthalmos,  first  on  one  aide  and  then  on  the  othei^  was  aoceapanird  kjf  Urn  sC 
the  hairs  of  the  i^ebtev  and  eyelid. 
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Co»m  and  Vari('iet. — The  oiieet  is  Bsiially  gnulnal,  and  th&t  of 
the  car(]uic  OTer-action  ofleu  cannot  bo  fixed.  The  dnratioa  of  the 
disease  is  generally  prolonged  tliroiigh  several  jeors.  But  the  differ- 
ences in  course  lire  eilrerae.  O^i^aaionB.!!;  the  onset  is  acute; 
marked  ■fm]>toins  may  dereloji  in  a  few  days,  oommimly  after  some 
psychical  disturbance,  »nd  espoi  iully  when  there  is  an  bereditary 
teiidenof  to  the  disease.  They  may  pass  awaj  in  a  week  or  two.  Thus* 
boj,  aged  eight,  the  son  of  a  woman  who  suffered  from  the  disease, 
after  a  disappointmenl  at  aehool,  was  seized  with  palpitation  and  pn>« 
fuse  sweating ;  the  next  day  tlie  thyroid  was  large,  the  eyes  were 
prominent,  and  the  pulse  was  180,  After  two  dnys  more,  the  sym- 
ptoms gradunlly  disappeared,  and  in  ten  days  be  was  well  (Sobrg). 
Snch  acute  cases  may,  Iiowever,  run  a  rapiillt  progressive  course,  and 
end  in  death  at  the  end  of  six  wei^ks  (Bimberger),  but  cases  so  rapid 
are  eitretnely  rare.  Dealh  at  the  end  of  six  moalbs  is  uncommon, 
and,  on  the  other  band,  in  many  cases  the  disease  laais  for  fire  or 
•vea  ten  veara.  An  acute  onaet  may  subside  into  a  cbrooic  stage, 
similar  to  that  of  ibe  cases  that  commence  gradually, 

Goosiderable  and  proloiigud  remissiona  are  frequent,  and  aometitucs 
actual  intermissions  occur,  of  such  duration  and  c'omi>1eteness  that 
the  patieiii.  in  effect,  suffers  from  several  distinct  attacks.  I  have 
known  a  patient  to  have  three  such  at  tack?  at  intervals  of  several 
years.  Pregnancy  is  sojoetimaa  accompanied  by  improvem-mt.  Pi-r- 
tnaneDt  recovery  may  also  occur.  It  is  must  frequent  in  the  cases 
that  develop  rapidly,  and  in  which  the  eardia<:  symptoms  prrpnaderate 
over  those  in  the  neck  and  eyes.  What  pr»]>ortion  of  cases  reci>ver  is 
uncertain  It  has  been  estimated  at  a  quarter,  and  this  is  probably 
not  an  over- statement,  if  tbe  cases  are  included  in  which  the  cardiac 
•ymptoms  are  the  chief.  But  a  considerable  degrt.-e  of  sererity  seems 
to  preclude  reforery.  I  have  seen  one  patient  in  whom  well-marked 
aymptoms,  great  prominence  of  eyeballs  and  enlargement  of  tlivP'i '. 
ooningoninearly  womanhood,  passed  away  entirely,  and  twenty  y>-ars 
later  there  had  been  no  roLurrence.*  Even  when  there  is  not  complete 
neovery,  howerer,  tbe  symptoms  may  subside  from  a  most  distressing 
degree  to  comparative  insignificance.  Just  as  the  cardia-.-  symptoms 
eommence  before  the  others,  so  they  may  jffirnist  long  after  the 
enJargemeut  of  the  thyroid  and  promineuce  of  the  eyes  h.ive  disip- 
peared.  The  malady  is  asid  to  run,  on  tbe  whole,  a  more  rapid  course 
to  men  than  in  women. 

In  most  fatal  cases,  death  aeems  lo  be  the  resnU  of  the  cardiac 
,iifoctjon,  and  of  incri^asing  general  weakness.  Attacks  of  palpilatioa 
and  dysptiwa  become  more  frequent  and  uoubleaomei  a>dema  of  tbe 
l>;git  come*  on  ;  I'lltansting  diarrbcea  may  also  cause  extreme  pmatra- 
tiou,  which  ends  to  death.    Sometimes  the  loss  of  flesh  increases  to 

*  In  iDotber  csm,  chararMrliUo  tjniploinn  tor  ui  niontlii  grnduiillj  |iiM>«d  airajp, 
and  aiRht  jam  litar  linn-  wi*  oiitj  tiltt^,^  promlneac*  of  tb*  riglil  ijcball.  aad 
slight  fim  oilarpMiieat  of  tlia  left  lobe  of  IIid  thyroid. 
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extreme  emanation,  and  tbe  patient  sinks  slowlj  or  rapldlj.  These 
events  maj  occur  when  the  sitecial  symptoms  are  moderate  in  degree. 
Other  occasional  causes  of  death  hare  been  tubereolosis,  cerebral 
hsemorrhage,  rarely  hsmorrhage  elsewhere,  cerebral  softening,  and 
pachymeningitis.  Sometimes  sudden  death  ooourSy  the  exact  cause  of 
which  cannot  be  ascertained.* 

Pathological  Avatomt. — In  the  heart,  signs  of  dilatation  and 
hypertrophy  are  commonly  found  after  death,  but  are  far  less  than 
might  be  expected  from  the  symptoms  present  during  life.  Slight 
endocarditis  is  occasionally  met  with,  and  graver  lesions  of  the  Talree 
are  more  frequently  found  than  might  be  anticipated;  no  douot 
becauHe  such  cases  more  frequently  die.  The  arteries  are  found 
dilated,  and  may  appear  to  be  distinctly  hypertrophied  (Yogt).  The 
veins  also  may  be  enlarged.  In  the  old  it  is  doubtful  what  signi- 
ficance is  to  be  attached  to  the  state  of  the  arteries.t  Aneurismal 
dilatations  have  been  seen  on  the  arteries  of  the  thyroid,  in  which 
all  the  vessels  are  often  conspicuously  enlarged.  The  proper  tissue 
of  the  gland  is  increased  in  quantity,  without  being  materially 
altered  either  in  naked*eye  or  microscopical  appearance.  Occasion- 
ally, however,  there  is  a  greater  change,  either  cystic  or  ''colloid" 
degeneration. 

In  the  orbit  the  most  frequent  change  is  an  increase  in  the  quantity 
of  fat,  sometimes  considerable,  but  never  extreme;  in  many  cases  the 
amount  of  fat  has  been  perfectly  normal.  Dilatation  of  the  orbital 
veins,  atheroma  of  the  ophthalmic  arteryi  and  fatty  degeneration  of 
tlie  ocular  muscles,  have  been  met  with  in  rare  instances.  In  one  * 
case  in  which  the  fatty  degeneration  of  the  straight  and  oblique 
muscles  was  very  marked,  the  levatores  palpebrarum  presented  a 
marked  contrast  to  their  normal  condition.^  In  this,  as  in  many 
other  cases,  no  trace  of  the  tissue  of  Miillei's  muscle  ooold  be 
disrovered.  The  optic  nerve  has  been  found  elongated  in  consequence 
of  the  eiophthalmos. 

The  cervical  sympathetic  has  been  carefully  examined  in  many 
ca^es  by  competent  observers,  and  has  been,  as  a  rule,  free  from  any 
indi(*ation  of  disease.§  In  other  cases  slight  changes  have  been  found ; 
the  iiu>st  frequent  has  been  an  increase  of  connective  tissue  in  and 
Hbout  the  lower  cervical  ganglion,  and  with  this  change  the  ganglion 
has  been  described  as  enlarged,  or  reduced  below  the  average  size, 
as  nonn.il  in  consistence,  or  distinctly  indurated.  An  atrophy 
of  the  nerve-cells  has  been  described  in  a  few  cases.    The  cardiac 

•  Two  instances  of  thii  ar«  recorded  by  Hale  Whiter  'Brit  Med.  Joonsl, 
Jul>.  24ih.  1886. 

t  At,  tor  instance^  a  case  recorded  by  W&hner,  in  wbiefa  thiekeniog  of  the  arteri«« 
of  the  npinal  cord  wsa  found  in  a  woman  of  lixtj-two, 

}  8ilcook,  'Tr>«ni.  Opb.  Soe.,'  1886,  p.  104. 

I  £.^.  in  thirteen  caaee  reported  by  Lewia  (loe.  dt.)  It  waa  nonnsl  in  slL 
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gttDgliA  liaye  been  found  normal  when  thej  bare  been  examined.  In 
one  case  the  splanchnic  nerves  were  described  as  degenerated  (Siemer* 
ling). 

No  significant  cbanges  have  been  discoTered  in  the  central  nenrons 
system.  The  medalla  oblongata  has  generally  been  quite  normal; 
in  some  cases  there  have  been  signs  of  congestion,  and  even  recent 
hflsmorrhages  in  or  near  the  sixth*  the  vagus,  and  hypoglossal 
nuclei,  and  in  the  restiform  bodies.*  With  the  exception  of  polio* 
myelitis  observed  by  Drummond,  the  spinal  cord  has  been  found  normal, 
observations  not  having  been  made  in  the  cases  in  which  there  were 
indications  of  its  disease.  This  is  also  true  of  the  cases  with  paralysis 
of  the  cranial  nerves.  The  other  organs  of  the  body  are  also  as  a 
rule  normal.  Disease  of  the  kidneys  has  been  found  in  some  cases, 
but  in  most  of  these  there  had  been  organic  heart  disease.  The 
thymus  and  other  closed  glands  undergo  no  changcf 

PathoiiOOT. — Two  questions  are  involved  in  the  pathology  of  ex- 
ophthalmic goitre,  as  in  that  of  most  other  diseases, — the  mechanism 
of  the  symptoms,  and  the  nature  of  the  malady,— questions  that  are 
in  part  the  same,  in  part  distinct. 

The  dilatation  of  the  vessels  and  over-action  of  the  heart  have 
directed  attention  to  the  sympathetic  system  of  nerves  as  capable,  by 
its  derangement,  of  giving  rise  to  the  symptoms.  The  cervical  sym* 
pathetic  contains  fibres  which,  when  they  are  irritated,  increase  the 
f lequency  of  the  heart's  action.  But  the  arterial  dilatation  must  be 
either  passive,  due  to  paralysis  of  the  vaso-constrictor  sympathetic 
fibres,  or  active,  due  to  persistent  over-action  of  the  vaso-dilator 
fibres  (Oauthier).  For  this  we  must  assume  a  partial  affection  of  the 
sympathetic,  or  on  the  other  hypothesis,  an  op]>o8ite  disturbance  of  its 
different  elements.  Either  seems  incumputible  with  the  assumption 
of  an  J  general  morbid  process  in  the  nerve,  such,  for  instance,  as  an 
irritation  or  inflammation  beginning  outside  the  nerve- elements. 
This  consideration  has  led  most  recent  pathologists  to  look  beyond 
the  svmpatbetic,  to  the  central  nervous  system,  for  the  seat  of  the 
piimarjr  morbid  process  that  deranges  the  vessels  and  the  heart. 
This  view  is  supported  by  the  fact  that  the  association  of  arterial 
dilatation  and  frequency  of  the  heart's  action  is  in  harmony  with  the 
physiological  law,  discovered  by  Marey,  that  there  is  an  inverse  ratio 
between  frequency  of  pulse  and  general  blooil-pressure,  so  that 
lowered  arterial  tone,  and  a  frequently  acting  heart  coincide,  in  con* 
sequence  of  their  relation  to  a  central  mecbanism.  Thebe  coubiJera- 
tions  certainly  su^^gest  that  these  two  symptoms  depend  on  the  derange- 

•  ChaadU  t  Hal«  White, '  Brit  Med.  Joam.,'  1889 :  Siemerlinir,  '  I^rlin  Get.  t 
P»>ch./  Ac,  Januarj.  1802.  Mendel  (il>id.)  fuand  a  simple  (timinuiion  in  ttzeof  one 
f«»tifonn  body  aiid  the  o|>|)0«ite  "  tolitary  bundle/'  prubablj  witbout  ti^uiAoeiiotf 
it  vQtaile<i  a  diA)KMition  to  functional  derangomeui. 

t  See  Hale  White,  loo.  cit. 
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ment  of  such  a  mechanism,  rather  than  on  a  random  proeew  In  any 
system  of  nerves.  On  the  whole,  the  resulU  of  pathological  anatomy 
faTour  this  opinion.  The  f reqaency  with  which  no  morbid  appearance 
haa  been  fonud  in  the  sympathetic,  and  the  equiTocal  character  of  the 
changes  that  have  been  described  in  a  few  cases,  seem  to  prove  that 
these,  when  present^  are  of  secondary  origin,  or  else  are  accidentally 
associated.  The  point  chiefly  in  recent  dispute  has  been  whether  a 
general  state  of  weakness  of  the  nerroas  system  does  not  underlie  the 
special  disturbance,  on  account  of  the  frequeocy  with  which  general 
nerve  8ymi>t^»ms  are  met  with. 

Leaving,  for  the  present,  these  general  qnestioni,  we  may  con- 
sider the  probable  origin  of  the  special  sjmptoms.  The  dilation 
of  the  heart  may  reasonably  be  ascribed  to  its  quick  action.  The 
^tole  is  too  short  to  be  complete}  residual  blood  gradually  entaila 
over-distension  and  dilataitiou.*  A  systolic  murmur,  such  as  ia 
common  in  this  disease,  is  frequently  heard  in  simple  dilatation, 
^Murt  from  any  mitral  regurgitation,  which  may,  however,  result  if  ex* 
treme  dilatation  stretches  the  auricnlo-ventricular  orifice  beyond  the 
capacity  of  the  valves,  and  may  cease  when  the  dilatation  becomes  less. 

The  enlargement  of  the  thyroid  was  ascribed  by  Graves  to  the 
dilatation  of  its  vessels,  and  its  variation  in  rise  with  the  action  of 
the  heart  seems  to  confirm  the  opinion.  It  is,  moreover,  certain  that 
some  enlargement  of  the  thyroid  will  result  from  vascular  distension, 
such,  for  instance,  as  follows  ligature  of  the  thyroid  veins  (Boddaert). 
According  to  this  view  the  increase  in  the  proper  tissue  of  the  oigan, 
may  possibly  be  a  result  of  the  increased  blood-snpply.  Yet  two 
considerations  suggest  that  the  relation  of  this  symptom  to  the 
primary  derangement^  whatever  this  is,  may  involve  more  than  mere 
vascular  dilatation.  (1)  The  thjroid  may  be  scarcely  enlarged  when 
the  cardiac  and  vascular  symptoms  are  very  marked;  conversely, 
although  rarely,  the  thjroid  may  enlarge  considerably  when  the  heart 
is  but  little  excited ;  and  lastly,  its  enlargement  has  been  known  to 
precede  the  disturbance  of  the  heart.  (2)  The  mental  weakness,  Ac, 
that  sometimes  results  from  extirpation  ct  the  thyroid,  seem  to  show 
that  the  organ  has  a  mysterious  influence  on  the  central  nervous 
system,  and  an  opposite  influence  is  at  least  conceivable,  if  equally 
mysterious.  We  must  beware  of  the  assumption  that  the  prooess 
we  can  trace  is  the  only  one  in  operation. 

The  prominence  of  the  eyeballs  is  difficult  to  explain,  and  is  pro- 
bably due  to  the  co-operation  of  several  mechanisms.  (1)  The  increase 
in  the  orbital  fat,  when  present,  may  have  a  trifling  influence.  (2) 
The  distension  of  the  vessels  of  the  orbit  is  probably  a  more  powerful 
factor;  its  existence  is  suggested  by  the  pulsation  of  the  retinal 
arteries,  and  its  influence,  by  the  variation  in  the  prominence  with  the 
over-action  of  the  heart.  (3)  The  unstriated  muscular  fibres  of 
Hiiller,  which  are  innervated  by  the  sympathetic,  and  run  from  the 

•  Set "  Dilatation  of  the  Heart,"  Be^  noldi*  *  System  of  Medicine'  voL  Ir.  p.  738. 
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ajL'Iid  to  the  membraooas  lininit  oE  tlie  orbit,  are  generally  believed  to 
be  capable,  by  their  cimtruiLioD,  of  causing  promiiieii'e  of  the  ereltalL 
The  eve  recedes  a  little  when  the  eymp^ithetio  ia  divi<J>!<l,  mid  beeooiea 
■lightly  prominent  when  it  is  stimulated.  Although  it  has  been 
questioned  whether  iu  man  these  fibres  ure  sufficiently  developed  to 
eiert  an  appreciable  effect,  it  is  passible  tbiit  they  may  become  hyper- 
trophied  under  permanent  excitation.  Our  present  knowledge  per- 
inils  us  to  invoke  no  other  than  these  three  mechanisms,  but  it  ia  not 
easy  to  conceive  bow  even  their  combined  influence  oaa  produce  the 
extreme  prominence  sometimes  seen. 

The  loss  of  descent  of  tbo  upper  eyelid  wa^  ascribed  by  von  Qraefa 
to  spasm  of  some  of  the  unstriated  fibres  of  Miiller,  which  ptisK  from 
the  toiidoB  of  the  levator  to  the  posterior  edge  of  the  lid.  piiralysis  of 
which  is  supposed  to  cause  the  slight  ptosis  that  follows  division  of  the 
■ympaihetio.  It  must  be  due  either  to  this  cause  or  to  a  dehciency 
in  the  iclaiation  of  the  levator  which  normally  occurs  as  soon  m 
the  oomm^Dcing  movement  of  the  (^tobe  pLtees  a  tt'iision  on  the 
mtwclf.*  The  fact  that  it  does  not  interfere  with  closure  of  the  eye* 
— in  which  movement  the  orbicularis  at  once  overcomes  the  t-pusm — 
Umore  consistent  with  spasm  of  the  levator  from  a  centridinecbLiiJism, 
and  it  is  difficult  to  refer  the  retraction  of  the  lid  to  any  inUuence 
except  that  of  the  levator  itself.f 

It  is  a  curious  (act  that  cocain  ap|)lied  to  the  oonjunctiva  causes  a 
■light  retraction  of  the  lids  and  a  defective  descent  similar  to  that 
Men  Id  exophthalmic  goitre.J  It  is  uHSumed  that  the  cocain  acU 
apoD  the  sympathetic  uerve-eudinga,  since  Jesaop  has  found  thut  the 
effect  cannot  be  obtained  a  few  days  after  division  of  the  sympatlietio 
in  the  neck.  This  does  not,  however,  throw  any  light  on  the  muscuLu 
mechanism  by  which  the  sym|itoiiia  are  produced,  but  it  supports  the 
view  that  they  are  due  to  ovei-action  of  the  sympathetic  nervee. 

Thus  the  ayTiiptoms  seem  to  be  due,  paitly  to  the  direct  eficct  of 
deranged  action  of  the  sympathetic,  and  partly  to  the  indirect  effect 
o(  this  deniiigem>^nt  on  the  vHscular  system. §  It  is  prububle  that 
the  tause  of  the  deraugement  ii  to  be  sought  beyond  the  sympalheiic 

*  Thl*  1*  spparcotlj  SQ  •lunpU  of  ttia  r*Uiitiaa  or  loiiiion  by  vbich  th« 
BoacU*  sr«  Vtpt  adapted  to  pSMivs  movemaut.  S««  "  Tlie  HorBUeDta  of  the 
EycUiU,"  *  Ui^.-Chir.  I'ikii*.,'  1s;9.  ftad  '  Laacet,'  Uiy.  IBOO.  Ao  ciplmiktiou  IhsC 
bu  bMfi  ■ugK«t«t-  that  tha  phcDamaaon  ii  da»  to  wmktirw  of  tin  orbicuUrii.  U 
ontauablc.  bu-suu  llw  ajiiiptoin  ocean  in  tha  moreiiiaia  in  which  Uie  orbicuUrla 
takaaM)  pTt.  aud  b  sbaB&t  wbsa  tha  (irblc>ili.  ia  eoDtnut^  m  to  cIom  Uia  (jm  lor 
^^ 

f  S«*  Dota  on  tba  iffacta  of  innotion,  p.  BBS. 

X  'ilils  fc«t  *»a  pnin(«l  out  by  Kiillrr  iu  hi*  orieinal  iccnunt  of  tlis  action  at 
••o)ti,aad  thaphanuiDanabavabsvDoariJuUy  ■tudirdbj'  Jniop,  'Trani.  Uph.  Soe.,* 
wL  ».  p.  Z40.  Slid  vi.  IJ.i. 

I  1  JIflli'uIty  baa  bccu  felt  by  loma  In  coacDiviog  ■  coiitiaamu  onar-MtlM  of  (te 
•yin|iathetk,  but  tbia  difflcuUy  «w  hardly  paniat  after  ■  aoandantiOB  ef  Ite 
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10  the  central  nerrous  ■jstem.  All  tbe  sjmpatbetic  functions  -are 
under  central  control,  and  the  character  of  the  sjmptoms,  as  we  hare 
seen»  is  in  harmony  with  the  physiological  relation  between  the 
degree  of  blood-prefisure  and  the  frequency  of  the  hearths  actioa. 
The  chief  controlling  centres,  and  especiallj  those  that  determine  this 
relation,  are  in  the  region  of  the  medulla  oblongata,  and  it  is  to  this 
part  that  we  are  thus  directed  in  our  search  for  the  seat  of  the  disease. 
The  negatire  results  of  pathological  inyestigation,  and  the  character 
of  the  disturbance  itself,  make  it  probable  that  the  morbid  state  is 
one  of  function^  and  of  that  finer  nutrition  that  baffles,  and  will  baffle^ 
our  means  of  inyestigation.  Whatever  its  nature,  it  is  endentlj  m 
condition  that  can  pass  awaj  even  after  the  lapse  of  jeara. 

Attempts  have  been  made  to  discorer  whether  experiment  can  supply 
the  STidence  tliat  pathological  anatomy  fails  to  afford.  FUehne,  in 
particular,  has  tried  to  demonstrate  the  dependence  of  the  disease  oa 
the  medulla  oblongata.  He  divided  the  anterior  fourth  of  the  resti- 
fonn  bodies,  and  succeeded  in  producing  exophthalmos,  eyen  after 
diyision  of  the  sjmpathetia  In  a  few  experiments  he  caused  also  some 
enlaigement  of  the  thyroid,  and  in  one  case  all  three  symptoms  of 
exophthalmic  goitre  were  produced.  Filebne's  experiments  have  been 
repeated  by  others  with  very  similar  results.* 

These  results  certainly  confirm  tlie  yiew  which  refers  the  disease  to 
the  medulla  oblongata.  The  hiemorrhages  found  in  some  cases  are 
doubtless  merely  indications  of  functional  (and,  therefore,  of  yascular) 
disturbance.  It  is  possible  that  some  of  the  cardiac  disturbance  is 
produced  through  the  agency,  not  of  the  sympathetic,  but  the  va^us. 
It  is  important  to  recognise  that  the  results  of  experiment  derive 
their  chief  weight  from  the  indications  of  physiology,  which  point 
to  the  medulla  as  the  part  to  which  the  symptoms  must  be  directlj 
ascribed. 

The  negatiye  evidence  of  pathological  anatomy,  and  the  positiye 
evidence  afforded  by  the  character  of  the  various  symptoms,  therefore^ 
alike  suggest  that  the  malady  is  a  neurosis,  a  disease  of  the  nerve> 
elements  themselves,  having  its  character  determined  by  their  func- 
tional relations,  and  its  origin  in  conditions  at  present  beyond  our 
range  of  scrutiny.  We  can  thus  understand  the  multiform  deiunge- 
ments  of  the  same  class  with  which  its  symptoms  may  be  associated. 
But  we  are  still  in  the  dark  regarding  the  way  it  is  produced.  Emotion 
may  unquestionably  excite  it ;  that  is,  it  may  be  set  up  by  derange- 
ment  of  the  cortex*  a  fact  in  harmony  with  the  influence  of  emotion  in 
exciting  the  heart,  dilating  the  yessels,  and  eyen  causing  a  **  staring  *' 
appearance  of  the  eyes.f 

•  DondourlBi,  'Deut.  med.  Wochenaefar.,'  1887,  and  Bienfait,  *  BoU.  de  TAcAd. 
Soy.  de  MM.  de  Beige/  1890. 

t  The  widely  open  eye  or'  an  alarmed  auiiual,  on  the  alert  to  perceive  dangeft 
mnit  be  due  to  the  levator,  aud  may  be  contrasted  with  the  reliuation  of  tbi 
Buflcle  and  drooping  lid  of  the  sleep  that  mental  tranqnillity  permits.    The  escit«d 
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Tbe  effects  of  ezL-iaioD  of  the  thyroid — peculiar  nerre  depression 
and  ultitnatelj  general  DiTZcadema*  (ihe  "cachexia  strumipriva"  of 
Bererdin}— and  the  coexbtence  of  alropliv  of  tbe  tiivroid  with  ordinary 
luyscEidema.  have  seemed  to  maov  ineepamble  from  the  pathology  of 
esupbthalmic  goitre.  Moitius  especially  b&s  advocated  the  theory  that 
s  toiic  blood-state  is  produced  by  the  enlar^-ed  thyroid,  with  tbe 
excess  of  mucinoid  mattrial  in  its  follicles,  and  has  arged,  among 
other  poiots,  that  the  goitrous  idiocy  of  cretinism  must  be  aarribcd  to 
*D  endemic  poison.  But  even  the  lost  opioion  rests  on  no  proof,  while 
the  great  discrepancy  between  tho  state  of  the  thyroid  and  other 
elements  of  the  disease  seems  to  excluiie  it  from  any  din>ct  or  indirect 
influence  on  the  symptoms.  This  is  tme  even  of  the  pyreicia,  which 
has  beonrL-ferreil  to  some  toiio  material  produced  by  the  thyroid  (B-^foye), 
bnt  may  be  due  to  tbe  direct  influence  ni  the  distiirlMt)  medulla. 
The  occasional  beneRcial  effect  of  the  exciston  of  the  thyroid  has  liccn 
adduced  in  inpport  of  the  theory  of  a  toirainio  state,  due  to  the 
thyroid,  but  the  effect  ia  open  to  too  many  possible  explanations  to 
h»Te  apprectable  weiRbt.  The  profound  general  influence  of  excision 
may  include  the  reuuvul  of  the  special  disturbance,  spart  from  that  iif 
ft  toxic  source.  Moreover,  if  the  thyroid  can  enlarge  in  consequence 
of  disturbed  innervation  from  the  medulla,  its  removal  (as  already 
su^ge^iled)  may  influence  tbe  functions  of  the  latter,  also  through  the 
nervous  system.  Less  nnlibely,  but  still  purely  hypothetical,  is  tbe 
"idea  that  a  primary  blood-stato  disorders  the  nervous  system,  jmt 
forward  by  Dr.  J.  B.  gbie  ('  Dublin  Hoap.  Gas..'  1855).  It  is  necessary 
only  to  mention  the  theory  of  LieVieimeist'T  that  the  thyroid,  by  coni- 
pmsing  tbe  carotids,  lessens  the  amount  of  blood  passing  through 
them — a  mechanism  whiuh,  if  possible,  would  tend  to  prevent  the  ei* 
Opbtbulmos. 

The  chief  complications,  not  already  mentioned,  admit  of  an  ex* 
|dan&tion  in  harmony  with  that  of  the  leading  symptoms.  The  oii|>in 
of  the  tremor  (which  can  scarcely  be  refiarderl  ns  a  complication) 
U,  however,  still  obscure.  It  must  be  dui:  to  deranged  action  of  S'une 
of  the  motor  ceils,  but  whether  those  of  the  spinal  cord  or  the  motor 
cortex  of  tbe  brain  are  first  disturbed  is  unknown.  It  is  a  conEtnnt 
effiect  of  sudden  alarm,  but.  on  tbe  olher  hand,  the  occasional  diseaM 
of  the  nerve-cells  of  the  cord  may  indicate  a  more  constant  tendency 
to  derangement  of  their  nutrition  and  function. 

The  mentiU  disturbance  ia  commonly  ascribed  to  dilatation  of  th» 
iatra-cranial  vessels,  but  it  has  not  been  proved  that  this  condition 
•ctually  exists,  or  is  culpable  of  causing  the  condition,  while  other 
inflttencw  cannot  be  excluded.  The  general  state  of  nerve  neuknesa 
Buat  be  remembered,  aud  also  the  possible  action  on  the  cortex  of 


•otiea  of  tha  btart  ia  chirtly  com 
Is  trnpfiMlblr,  utd  gtrSB  placu  la  %t 
thsM  fouliiioiu  in  •  itrUciSK  inii 
mlvy. '  L«Dwt,'  1S^6. 
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the  causey  whatever  it  vaj  be,  wliich  diBpoaes  to  or  ezcitea  the 
disease. 

The  almormal  rasoular  state  of  the  skin  is  distincUj  within  the 
range  of  disturbance  of  the  sympathetic,  and  the  occasional  intea- 
tinal  flux  has  suggested  a  like  derangement  of  the  intestinal  sym- 
pathetic nerres.  The  latter  symptom,  curiously  enough,  gires  ns  ft 
clue  to  the  pigmentation  of  the  skin,  which  has  so  often  attracted 
notice.  The  general  simihkrity  of  this  to  Addison's  disease  prerenta 
any  weight  being  pkced  on  the  common  absence,  or  occasionAl 
presence  of  pigmentation  of  the  mucous  membrane  of  the  mouth.  In 
Addison's  disease,  the  pigmentation  certainly  depends  on  disease  of 
the  abdominal  sympathetic,  and  on  the  supra-renal  bodies  only  by 
reason  of  their  connection  with  the  nenres.  In  a  case  of  typical 
Addisonian  pigmentation,  I  found  these  bodies  normal,  but  the 
sympathetic  plexuses  of  the  abdomen  inyolyed  in  a  mass  of  cancer. 
The  effect  commonly  due  to  organic  disease  may,  apparently,  be  some- 
times produced  by  transient  derangement.  I  haye  seen  a  case  in 
which  such  derangement  was  suggoa^ted  by  other  symptonu,  and  pig- 
mentation, quite  like  that  of  Addison's  disease,  passed  away  entirely* 
Hence  an  ufiection  of  the  abdominal  sympathetic,  similar  to  the 
constant  affection  of  the  ceryical  sympathetic,  would  explain  the  pig- 
mentation, and  the  occasional  watery  diarrhoea  seems  also  to  show  that 
the  abdominal  nenres  are  sometimes  inyolyed.* 

DiAairosxs. — When  sH  the  symptoms  of  the  malady  are  preseol^ 
and  are  considerable  in  degree,  the  disease  is  one  that  is  easy  to 
recognise.  It  is  difficult  to  detect,  and  apt  to  be  oyerlooked,  onlj 
when  it  is  in  an  early  stage,  and  partially  deyeloped ;  yet  it  is  in  these 
cases  that  the  diagnosis  is  of  the  greatest  importance,  since  it  is  in 
these  that  treatment  has  most  prospect  of  affording  periuanent  relief. 
In  such  cases  the  chief  symptoms  are  cardiac,  and  the  malady  may  be 
mistaken  for  mere  nenrous  excitement,  or  for  organic  heart  disease. 
The  strong  pulsation  of  the  arteries,  and  the  persistent  excess  and  fre- 
quency of  the  heart's  action,  are  the  most  important  diagnostic  indi- 
cations. A  pulse-rate  of  120,  maintained  eyen  when  the  patient  is 
tranquil,  should  always  arouse  a  suspicion  of  the  disease^  and  the 
thyroid  aud  eyes  should  be  carefully  examined. 

Ordinary  goitre  is  distinguished  by  the  absence  of  the  cardiac  and 
ocular  symptoms,  by  the  degree  of  enlargement  of  the  thyroid,  and  by 
its  relation  to  endemic  influences.  But  there  is  a  class  of  cases  with 
cardiac  symptoms  which  most  authorities  consider  ought  to  be  kept 
distinct  from  the  true  exophthalmic  form.  A  lazge  goitre  of  endemic 
origin  becomes  associated,  after  a  time,  with  over-action  of  the  hearty 
and  exophthalmos,  in  consequence  of  the  pressure  of  the  tumour  on 
the  sympathetic,  and  perhaps  also  on  the  yagus.    The  exophthalnioa 

*  Lettoni  of  the  solar  plexus  are  said  to  cause  persistent  water/  diarrliiBa 
(CristianS, '  Riforma  Med.,'  September  17th,  1691). 
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it  ntmllj  one-iided,  corresponding  to  the  chief  enlargement  of  the 
th^ivid.  and  is  accoin|)aniei)  nttli  E^asmodic  m^dnasis,  from  irritation 
of  the  e^mputhetic  librea  to  the  iris. 

pRoanoaia. — In  Tew  JiscaseB  of  equal  leTerity  and  eorreaponding 
appareut  gravitj  ii  the  piognoeia  bo  unutrtain  or  do  so  few  cases  end 
fatally  ander  observation.  Yet  it  must  bo  coufessed  that  wiien  the 
eree  are  distinctly  prominent,  the  thyroid  enlai^'ed,  the  heart  dilated, 
knd  its  habitual  frequency  much  increased,  it  is  rare  to  observe  more 
than  ft  moderate  degree  of  imgirorement  &•  the  reuult  of  the  must 
iKrefuI  treatment.  In  m^iay  cases,  improvement  ia  followed  by 
relapse,  and  in  some  no  aiuetioratioa  con  be  obtained.  On  the  other 
band,  some  cases  present  a  degree  of  improvement  that  amounts  almost 
to  restoration  of  health,  and  perfect  recovery  is  occasionaily  observed. 
The  piospect  is  best  in  tlie  sJigbter  and  earlier  coses,  in  which  the 
heart  disturbance  is  recent,  and  the  eolat^ment  of  the  thyroid  is 
alight  The  prognosis  is,  on  the  whole,  less  fuvor^ible  the  more 
aerere  the  ■ymptoms,  also  when  there  is  conspicuous  failure  of  general 
nutrition,  or  organic  heart  diseoAc.  It  is  better  in  women  than  in 
men;  neTerthcIees  cases  of  recovery  id  men  are  sometimea  met  with.* 
It  is  better  if  the  disease  shows  a  remittent  tendency,  and  I  am  in- 
clined to  think  th^tt,  if  the  disease  is  in  an  early  stage,  it  is  better 
when  there  is  a  family  tendency  to  the  nif<-ctiou  than  when  there  is 
none.  A  distinct  and  removable  exciting  cause  certainly  also  improves 
tlie  pi-ognosis.  If  no  impioveiueut  is  obtained,  an  opinion  is  often 
•ought  rt'giii'ding  the  probable  duration  of  life.  This  is,  however,  im- 
poasible  to  forecast.  The  sufferers  may  prceent  merely  variations  in 
the  degree  of  the  symptoms,  and  even  then  an  nneipected  improve- 
ment may  occur  for  month  uflor  month  and  year  after  year.  One 
patient,  when  I  saw  her,  was  in  a  condition  in  which  it  seemed  scarcely 
poaoible  that  she  could  live  three  months,  and  yet  three  years  after- 
wards she  was  not  only  alive,  but  so  much  belter  that  she  had  become 
ft  wife  and  mother.  Sevf  ral  other  instances  o£  similar  improveaient 
bftve  oome  uudor  mv  notice.  Oa  the  other  hand,  a  cosu  of  only  tligbt 
degree  may  be  lieaud  sedulouuly  for  months  with  only  the  rcautt 
that  tbs  syniptums  do  not  iucreoaf.  The  average  prognosis  is  cer- 
tainly wone  among  hospital  patients  than  in  those  of  bett>T  position, 
in  whom  suitable  conditions  of  life  can  be  secured  and  maintained  for  ft 
longtime.  But  in  this,  se  in  bomiiny  diseases,  the  observed  tendency 
il  the  only  tru^twovthy  guidi.'  to  prognosis,  and  it  is  UL'ver  right  to 
ftsdude  the  hope  of  ultimate  iiuprovemeat  and  even  of  poasibl* 
»»covwy. 

TsKATifiitT. — The  first  and  most  important  element  in  treatment 
ia  to  kMure  tranquillity  of  miud  and  real  of  body.     Frvqiiently  n*  the 
I      iMftrt,  in  this  disease,  beats  during  rest,  it  ts  qinckeaed  still  mors  by 
L •  S..  •Tn.n«,Oph.8oe,'18M,p.86. 
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mental  emotion  and  pbjaical  exertion,  and  every  aroidable  contnuv 
tioQ  should  be  preyented.  In  a  seyere  case  it  ia  well  to  keep  the 
patient  in  tbe  recumbent  posture  for  a  time — in  bed  if  the  ouset  baa 
been  recent  and  acute,  or  if  the  sjmptoms  are  seyere.  Absolnte  rest 
maj  quickJj  bxing  tbe  pulse  down  from  120  to  90,  or  even  80.  Best 
often  enables  drugs  to  do  good  which  before  were  powerless.  In  anj 
case,  seyeral  hours  of  each  daj  should  be  spent  on  the  sofa,  and  only 
the  gentlest  exercise  should  be  permitted.  If  perfect  rest  is  desirable, 
the  lack  of  exercise  maj,  in  somii  degree,  be  compensated  by  gentle 
daily  massage.  Complete  change  of  air  has  often  been  followed  by 
marked  improyement,  but  as  a  rule  mountain  air  is  not  desirable. 
Host  patients  do  best  at  tbe  seaside,  if  the  air  of  the  place  is  not  too 
stimulating.  A  sea  yoyage  is  a  somewhat  hazardous  measure.  In 
each  case  the  effect  of  cbange  must  be  carefully  watched,  since  it  ia 
not  alwaj  possible  to  foretell  its  influence.  There  is  no  trustworthy 
eyidence  that  any  particular  locality  is  specially  beneficiaL 

Medicinal  treatment  is  uncertain  in  its  results.  Drugs  that  haya 
clearly  done  good  in  some  instances  have  been  quite  ineffectual 
in  other  cases.  This  statement  applies  to  iron,  quinine,  arsenic, 
strychnia,  and  other  tonics.  In  spite  of  anaemia,  iron  fails  in  most 
cases  to  improye  the  condition  of  the  patient,  and  seems  sometimes 
even  to  do  harnu  Yon  Graefe,  whose  experience  of  the  disease  was 
Teiy  large,  came  to  the  conclusion  that  iron  is  useless  in  the  height 
of  the  malady,  but  that  it  does  good  when  a  certain  amount  of 
improyement  has  occurred,  and  the  pulse  has  fallen  below  100. 
Iodine  and  iodides  have  been  thought  by  nuiny  to  be  positively  harm- 
ful ;  neyertbeleus,  cases  are  occasionally  reported  in  which  benefit  has 
followed  their  internal  administration  or  external  use.  Bromides 
seldom  influence  tbe  disease  itself,  but  are  often  useful  for  the  purpose 
of  lessening  irritability  and  promoting  sleep.  Autipyrine  has  been 
strongly  recommended  by  G-authier,  but  sulphonal  has  been  found  by 
many  the  most  yaluable  hypnotic  (gr.  15 — 25) ;  it  is  said  to  lessen  the 
over-action  of  tbe  heart,  and  to  some  extent  the  other  symptoms,  if 
giyen  twice  a  day  in  10  gr.  doses.  But  it  should  not  be  thus  admin- 
istered for  long. 

Drugs  that  slow  the  pulse  would  seem  to  be  specially  indicated,  but 
the  experience  of  different  obseryers  is  as  much  at  yariaooe  on  this 
point  as  on  the  action  of  tonics.  It  is  certain  that  digitalis  fails,  in 
most  cases,  to  produce  any  permanent  effect,  and  yet  cases  are 
occasionally  published  in  which  digitalis  and  iron  together  have 
seemed  to  cure  the  patient.  Trousseau  thought  digitalis  useful 
when  giyen  in  full  doses,  so  as  to  reduce  the  pulse  to  sixty  or  seyenty 
beats  per  minute.  Strophanthus  has  been  said  often  to  do  good,  and 
to  be  free  from  risk  of  barm.*  Yeratrum  yiride  does  not  seem  to 
possess  any  s]>ecial  adyautage.  Aconite  has  been  recommended  in 
doses  of  five  minims  of  tbe  tincture,  increased  gradually  to  twenty. 
•  Fcrg.isson, '  New  York  Med.  Rec.,'  1890;  MdbiuA,  loc.  dt 
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Belladonna,  however*  is  the  dmg  that  hat  seemed  most  often  dis* 
tinctlj  useful.  It  should  be  given  in  gradually  increa8ing  doses,  until 
the  maximum  quantity  is  reached  that  the  patient  can  bear.  Either 
the  tincture  or  the  extract  maj  be  given*  or  atropine  may  be  injected. 
Pronounced  symptoms  may  disappear  entirely  under  its  use,  and  still 
more  frequently  marked  improvement  results.  Both  belladonna  and 
digitalis,  it  may  be  noted,  have  an  influence  on  the  small  arteries, 
increasing  their  tone.  Ergot  has  rarely  failed  to  disappoint.  Pro 
longed  hydropathic  treatment  has  been  strongly  praised,  chiefly  by 
continental  physicians. 

The  applieati(m  of  voltaism  to  the  cervical  sympathotto  has  been 
recommended,  and  often  employed.  It  is  not  certain  to  what  extent 
the  sympathetic  is  influenced,  since  we  cannot  by  such  application  to  a 
healthy  individual,  obtai  n  any  dilatation  of  the  pupil.  The  applicat  ion 
is  followed  in  many  cases  by  a  distinct  fall  in  the  frequency  of  the 
pulse  (amounting  to  ten  or  even  twenty  beats  per  minute),  and  some- 
times by  a  slight  diminution  in  the  size  of  the  thyroid.  I  have  em- 
ployed the  treatment  in  many  cases  and  have  known  the  pulse  to  f.iU 
twenty  or  thirty  beats.  The  effect,  unfortunately,  is  usually  transieut, 
and  although  repeated  applications  may  sometimes  cause  a  slight 
degree  of  |>ermanent  improvement,  this  is,  as  a  rule,  trifling.  When 
all  the  symptoms  have  disappeared,  other  measures  were  genenilly 
employed  at  the  same  time,  and  the  treatment  continued  for  a  lon«^ 
period.  Both  electrodes  may  be  placed  along  the  anterior  ed>;e  of  the 
steroo-mastoid,  one  above  and  one  below,  or  one  electrode  may  l)e 
placed  in  either  of  these  positions  and  the  other  on  the  lower  cervical 
spines  or  beneath  the  occiput.  A  weak  current  only  should  be  em- 
ployed, such  as  causes  a  moderate  amount  of  tingling  in  the  skin. 
Faradism  from  the  neck  to  the  face,  thyroid,  and  cardiac  region,  has 
been  advocated  by  Yigouroux  and  Charcot. 

Surgical  Trefiimeni. — Excision  of  the  thyroid  is  scarcely  practicaMe 
when  the  disease  is  fully  developed.  The  dilatation  of  the  blo^d- 
Tessels  renders  the  operation  very  formidable,  while  it  has  other 
special  risks,  immediate  and  remote.  In  a  few  cases,  chiefly  earlv ,  i-  is 
said  to  have  been  successful  in  arresting  or  curing  the  disease,  uu*!  in 
some  other  cases  in  which  an  operation  was  justified  by  threat enril 
suffocation,  but  in  most  the  enlargement  of  the  thyroid  presenttKl  >t>we 
peculiarity  and  differed  from  the  ordinary  extremely  vascular  form 
In  this  disease,  as  in  ordinary  goitre,  excision  of  the  isthmus  c.-hini-.s 
atrophy  of  the  whole  gland,  but  the  operation  has  not  Ikx^u  fo.lo\MMl 
by  permanent  results  to  the  other  symptoms  of  the  exophthalmic  form. 
Excision  has  failed  to  influence  the  symptoms  in  some  recorded  i-ases. 
In  one  patient  on  whom  the  operation  was  performed,  the  result  mi; 
atrophy  of  the  gland  did  not  materially  influence  the  exophthalmns, 
and  there  was  also  considerable  valvular  disease  of  the  heart,  which 
caused  death  four  months  later.*    The  same  may  be  said  of  setoni, 

•  Briilowfb  'Ttrana.  Oph.  Soc.,'  1886.    Tbs  Urg«  proportioD  ai  pnbUabsd 
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canteiiaatioQ,  and  injectioiiB  of  eigotiii.  Handfield  Jones  Iitti  teen 
injections  of  iron  into  tbe  thyroid  give  rise  to  alanning  symptoms. 
On  the  whole,  the  results  of  surgical  treatment  are  not  at  present  en« 
couriiging,  but  it  is  possible  that  the  fatnre  maj  disclose  the  means  of 
making  it  more  effectnal.  Especiallj  it  deserres  note  that  ligature  of 
the  arteries  of  the  thyroid  is  said  to  have  the  same  effect  as  extirpation, 
and  to  angment»  to  three  times  the  normal,  both  the  absorption  of 
oxygen  and  the  formation  of  carbonic  acid.* 

Among  special  symptoms  that  may  call  for  treatment,  the  paroxysms 
of  palpitation  and  dyspncea  are  best  relieyed  by  **  derivatives/'  as  hip- 
baths and  mustard  plasters  to  the  feet,  with  cold  to  the  thyroid  (if 
its  enlargement  is  sufficient  to  be  a  cause  of  dyspncea)  and  by  full 
doses  of  digitalis.  Ether,  chloroform,  and  morphia  also  sometimes 
give  relief  in  this  condition.  Trousseau  found  a  copious  venesection 
effectual  in  relieviog  such  an  attack  when  other  measui-es  failed.  Any 
inflammation  of  the  eyeball  must  be  promptly  treated,  to  obviate^  i( 
possible^  the  danger  to  sight. 


PARALYSIS  AFTEB  ACUTE  DISEASESL 

Many  acute  diseases,  especially  the  acute  specific  diseases,  axe  ocoa* 
sionally  accompanied  or  followed  by  symptoms  of  impairment  of  func- 
tion of  the  nervous  system.  Of  these  symptoms,  motor  pal^  is  the 
most  frequent.  One  of  these  diseases,  diphtheria,  is  followed  by  pslsj 
of  a  special  character,  which  will  be  separately  described.  In  the  other 
maladies,  the  nervous  symptoms  vary  much  in  their  character,  and 
evidently  also  in  their  mechanism.  They  are  on  the  whole  rare,  but 
less  so  after  some  diseases  than  after  others. 

In  the  course  of  any  acute  disease,  sudden  symptoms  may  come  on, 
such  as  indicate  the  occurrence  of  a  vascular  lesion  in  the  brain. 
Usually  there  is  sudden  hemiplegia,  which  may  be  accompanied  by 
loss  of  speech,  and  may  persist  or  may  pass  avray  aocordiug  to  the 
position  of  the  lesion.  In  some  cases,  especially  in  children,  convul- 
sions attend  the  onset,  but  chiefly  when  the  lesion  is  cortical ;  pos- 
sibly the  greater  frequency  of  convulsions  in  children  is  because  the 
central  lesion  is  in  them  more  frequently  at  the  surface.  The  morbid 
process  varies  in  different  cases.  In  some  there  is  embolism,  conse* 
quent  on  endocarditis,  which  may  complicate  any  one  of  these  diseases, 
but  is  most  frequent  in  scarlet  fever.  In  other  cases,  the  lesion  is 
probably  thrombosis  in  an  artery  or  in  a  surface  vein,  and  the  latter 
is  espedally  probable  in  the  case  of  children.    In  other  very  rare 

in  whleh  benefifc  reralted  loggestt  that  »  stiJl  Urgcr  aamber,  witbcrat  bsneftt^  hsvi 
Iwen  unpabUthod. 
•  Tanballol^  'Schwds.  Oorr.-Bl./  1889. 
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cases,  ftg&iu,  there   ia    hceinorrbago.      AM   such   secondarj   cerebral 
leaiooa  are  most  common  in  c1iildri?n. 

The  oth^r  Bymptoms  met  with  picient  no  general  corrcspoaJenoe 
ID  character;  thej  riilj  be  cerebral  or  Bpinal,  or  siu'h  sa  indicate  an 
affection  of  the  peripheral  nervea.  In  other  cases  the  ejinptoms  ai«  ^ 
those  of  funclional  disturbance,  somi'timea  prolun^'eJ.  The  affections 
of  the  nerroDS  system  which  occur  during  the  acute  disease,  besides 
the  Taacular  lesions  already  mentioned,  are  generallj  inflammatory, 
aod  seem  due  to  the  influence  of  the  virus  of  the  pnoiary  disease, 
which  ofttn  causes  inflammation  in  other  organs.  Those  that  follow 
the  disease  vary  not  onlv  iu  their  character,  but  also  in  ihe  date  at 
which  lbe;r  occur.  Many  facts  make  it  probable  that  tbey  are  due  to 
aome  product  ot  the  (.rg.inisma  which  ma;  be  safely  assumed  to 
ooostitute  the  virus  of  luuat  of  the  primary  rllaeaaes.  This  product 
or  "toiine"  has  certainly  somt'times  a  powerful  action  on  llie  nerrons 
•yalem  (see  "Telanus,  PatUoli)gy  ").  and  it  is  probably  the  >£«at 
by  wbieb  most  seqnnlEs  are  produced  that  are  not  the  reault  of  the 
aimpla  debility  caused  by  the  acute  malady. 

TtPHOiD  Fkvbb. — Apart  from  the  sudden  hemiplet^ia  already 
mentioned,  which  is  very  rare  in  typhoid  fever,  the  most  common 
nerveiymptoms  indicate  a  special  iuflaence  of  the  poison  on  the 
brain.  The  commou  deafness  is  apparently  produced  in  this  manner 
by  an  interference  with  the  functions  of  the  auditory  nerve.  Loss  of 
speech  ia  not  uncommon.  It  occurs  chiefly  towavls  the  close  of  the 
disease  aud  during  conralesoeooe ;  it  may  come  on  aa  the  dealueas  is 
passing  off.  There  la  generally  complete  speech  Icsaness,  and,  although 
it  is  called  aphasia,  there  is  no  disorder  of  speech,  or  partial  loss,  such 
as  occurs  in  cases  of  organic  disease  of  the  brain.  The  patient  can 
ttnderslaud  perrectly  what  Is  said,  and  may  be  a)<le  to  express  assent 
asddisaeut  by  signs,  or  even  to  wiite.  In  one  c;ise  under  my  obserra- 
tioD  the  condition  developed  gradually  by  a  disuse  of  tbe  lips,  which 
were  dry  and  cracked ;  the  loss  of  the  labial  articulation  rendered  the 
words  almost  unintuUi^'ible,  and  they  gradually  ceaied  to  be  uttered. 
The  condition  may  last  for  some  weeks.  In  one  recorded  c&»e  it  wu 
associated  with  general  choreoid  moTements.*  Not  unconnectedr 
probably,  wiih  auch  lo^s  ot  speech,  is  the  mental  weakuess  that  so 
often  atleoiis  convalescence  from  typhoid  fever,  and  may  amount  to 
actual  imbecility,  luipaitment  of  memory  is  common.  Occasionally 
there  is  some  more  prouuunceU  mental  durangemfut,  generally  in  the 
form  of  chronic  delusional  insanity.  Thase  oerc  bra  1  symptoms  always 
pass  away  in  time,  bat  in  adults  tliA  memory  may  never  be  so  good  aa 
before  the  fever. 

Paraplegio  weakness  is  not  nocommon,  and  this  also  occurs  when 
the  dis<-aae  ia  on  the  decline  or  during  convalescence,  or  at  least 
b  then  rei'ognisod.  In  some  cases,  the  weakneaa  due  to  the  fever 
>  PsUUup<i,'li«v.  ■>M.dak8ai«*«BoB.,'U8a.Ko.«, 
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seems  to  persist  in  the  legs,  and»  ma  in  one  ease  under  my  obserrattoa* 
when  the  patient  is  seen  some  months  after,  there  ia  distinct  defect  of 
power,  with  exoesBive  knee-jerk  and  f oot-olonns.*  Uoney  has  indeed 
found  that  there  is  generally  an  excess  of  myotatio  irritability  daring 
iha  disease.f  In  other  cases  actual  paraplegia  comes  on  more 
rapidly,  although  not  suddenly,  and  may  increase  to  a  considerable 
degree  of  weakness,  although  there  is  rarely  absolute  loss  of  power. 
The  onset  may  be  attended  with  spinal  tenderness,  and  with  hyper* 
SBsthesia  or  various  subjectiye  sensations  in  the  legs,  and  these  may 
be  followed  by  defect  of  sensation.  It  is  probable  that  the  symptoms 
are  due  to  disseminated  mjelitis  of  slight  intensity.  Tbey  usually 
pass  away  in  the  course  of  a  few  weeks.  In  very  rare  oases  paralytio 
symptoms  are  of  greater  severity.  The  weakness,  commencing  in  the 
legs,  may  invade  the  arms,  and  when  such  extension  occurs  rapidly 
the  case  becomes  one  of  the  so-called  ''acute  ascending  paralysis,** 
and  death  has  been  known  to  occur  in  the  course  of  a  few  days. 

Limited  atrophic  paralysis  occurs  in  some  csises,  especially  during 
convalescence.  It  is  sometimes  very  severe,  and  may  leave  permanent 
disability.  In  acute  cases  the  lesion  is  probably  always  spinal,  ante* 
rior  polio-myelltia  There  is  loss  of  power,  variable  in  extent,  with 
rapid  wasting  and  loss  of  faradio  irritability  in  the  muscles  most 
affected.  Although  a  considerable  amount  of  recovery  always  ocoura^ 
there  may  be  permanent  atrophy  of  certain  muscles.  In  one  case  of 
soeh  acute  atrophic  paralysis,  affecting  only  the  extensora  of  the 
wrists  and  fingers  (as  in  lead-poisoning,  ^),  with  rapid  loss  of  all 
irritability.  Shore  found  acute  inflammation  of  the  anterior  oornua 
from  the  third  to  the  eighth  cervical  nerves.  The  onset  was  three 
weeks  after  the  typhoid^  and  the  patient  died  from  pneumonia  two 
weeks  later.}  Polio-myelitis  is  more  frequently  secondary  to  typboid 
fever  than  to  any  other  acute  specific  disease.  When  the  onset  ia  aub- 
acute  it  ia  probable  that  in  many  cases  such  aymptoma  are  due,  not  to 
polio-myeli  tia,  but  to  multiple  neuritis.  This  waa  probably  preaent  in  a 
«aae  described  by  Alexander,  in  which  typhoid  fever,  in  a  patient  aged 
twenty,  waa  followed  by  waating  of  musolea  with  loss  of  electrical 
irritability  and  of  the  knee-jerk,  and  paralysis  of  one  vocal  cord* 
The  development  of  the  palsy  was  accompanied  by  aevere  pains  in  the 
legs.§  Secovety  was  complete.  Such  symptoms  have  probably  been 
due  to  neuritis  in  caaea  in  which  they  involved  all  the  extremitiea» 
aince  this  sequel  has  alao  been  proved.  The  distinction  of  the  central 
or  peripheral  nature  of  many  cases  ia  rery  difficult,  and  depends 
chiefly  on  the  presence  of  pains  in  the  hands  and  of  nerve  tenderness. 
In  some  cases  of  local  atrophy,  aa  of  one  arm,  paina  and  tendemeaa 

*  It  it  not  anoommon  for  adnlti  after  typboid  never  to  regain  the  good  welking 
powen  tbef  bad  before  tba  <11neeib  altbongb  tbere  ie  notbing  that  can  ba  called 
penlyiit. 

t  « Ltneet,'  1886.  t  'St.  Bartbolomew's  Hotp.  RepV  ssUL 

I  Alexander,  *  Dent.  mod.  WoebenscbrV  1886,  No.  81. 
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hftve  made  an  isolated  oeuritis  probable,  wbich  may  sometimes  be 
eixeited  by  eren  slight  pressare. 

In  very  rare  instances  paraplegic  or  general  weakness  after 
typhoid  foTer  has  been  associated  with  paralysis  of  the  soft  palate, 
but  eyen  these  cases  do  not  resemble  closely  diphtheritic  paralysis. 
There  is  never  the  loss  of  accommodation,  or  the  slow  progress  of 
palsy  from  one  part  to  another.* 

Paralysis  of  cranial  nerves  has  been  seen  in  a  few  instances,  and  in 
two  cases,  paralysis  of  the  abductors  of  the  vocal  cords  occurred  in  so 
complete  a  degree  as  to  necessitate  tiacbeotomy  (Behn,  Yillemin). 
Optic  neuritis  is  a  very  rare  seqnel  of  typhoid  fever.  Localised 
neuralgic  pains  in  the  course  of  the  spinal  nerves  are  occasionally  met 
with  during  convalescence.  They  have  been  known  to  be  accompanied 
by  spots  of  anaesthesia,  and  are  then  doubtless  due  to  neuritis. 
Landouzy  records  a  case  in  which  a  spot  of  such  anesthesia  in  the 
groin  was  permanent. 

The  muscular  tremor,  which  is  occasionally  so  conspicuous  during 
the  course  of  typhoid,  may  continue  during  convalescence,  and  it  hae 
been  known  to  persist  and  to  be  followed  by  the  symptoms  of  dissemi- 
nated sclerosis  (Chauffard,  Ebstein,  and  Westphal).  The  tremor 
never  goes  on  to  paralysis  agitans.  In  girls,  hysterical  symptoms 
are  not  rare  during  the  course  of  the  disease  and  during  convalee- 
oence;  contractures,  anesthesia,  and  even  convulsions  have  been 
met  with. 

Ttphus  Fstul — After  typhus  fever,  symptoms  have  been  met 
with  very  similar  to  those  that  may  follow  typhoid.  Paraplegio 
weakness  is,  however,  less  common;  paralysis  of  cranial  nerves  occurs 
only  in  consequence  of  an  attack  of  meningitis  complicating  the  fever; 
while  paralysis  of  the  palate  has  not  been  met  with.  Bernhardt  has 
recorded  a  case  of  neuritis  of  the  musoulo-spiral  nerve,  which  may 
have  been  set  up,  as  paralysis  in  this  nerve  so  often  is,  by  pressure 
upon  it  during  the  period  of  prostration  and  inertia.  Barely 
symptoms  of  multiple  neuritis  have  followed  typhus.  Optic  neuritis 
has  also  been  observed,  although  even  more  rarely  than  after  typhoid. 

Ebtsipxlab  is  seldom  followed  by  paralysis.  In  one  remarkable 
casef  paralysis  of  the  soft  palate  and  of  the  |>08terior  crico-arytenoids 
(abductors  of  the  vocal  cords)  followed  fticial  erysipelas  and  one-sided 

*  Trut  diphtheria  somttimM  eompUcatet  typhoid  fever,  and  may  bt  followed  by 
ekaracteristie  paralytin,  si  in  »  caia  related  by  Dr.  Muichiaon.  In  the  cases  in 
which  membrane  in  the  throat  has  l>een  tegarded  a«»  an  «-ffect  of  the  typhoid,  it  ia 
poaaible  that  the  Tinu  of  diplitheria  muy  have  been  «l«o  present.  This  |>oint  dcaenrea 
Airtber  eonaideration  in  the  casea  that  are  followed  by  paUtine  palsy,  especially  when 
there  ia  general  muscular  weakness.  (See  Boas,  'Coogress  American  Phy«.,* 
1888.) 

t  Feith,  •  BerUn.  klhi.  Wochen«:hrift.'  1874.  No.  49. 
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pneumoiim.    The  paralysu  of  the  larynx  neoessitated  traeheotomj, 
and  appears  to  haye  been  permanent 

yABXOLA. — Spinal  eTrnptoms  are  more  eommon  in  eonneotion  with 
■mallpoz  than  with  any  other  of  the  emptiTe  fevers.  The  fiict  was 
associated  bj  Trousseau  with  the  serere  pain  in  the  back  which  occurs 
at  the  onset,  on  the  ground  that  this  pain  may  be  accompanied  bj 
weakness,  formication,  and  tingling  in  the  legs,  plantar  pain,  and 
retention  of  urine,  and  that  these  symptoms  pass  away  with  the  pain 
in  the  back  on  the  appearance  of  the  eruption.  More  pronounced 
spinal  symptoms  may  come  on  during  the  height  of  the  disease,  or 
espedally  daring  couTalescence.  There  is  paraplegic  weakness,  with 
or  without  affection  of  sensation,  and  varying  much  in  degree. 
Becovery  in  seyere  cases  may  be  incomplete.  The  symptoms  pro- 
bably  depend  upon  myelitis,  which,  disseminated  through  the  cord, 
was  actually  found  by  Westphal  in  one  case ;  the  grey  and  white  sub- 
stance  was  occupied  by  scattered  spots  of  softening.*  Acute  atrophie 
paralysis  has  also  been  observed ;  it  is  sometimes  due  to  polio*myelitifl 
(asBoger  was  able  in  one  case  to  demonstrate),  but  probably  in  manj 
cases,  and  perhaps  in  all  those  in  which  the  onset  is  subacute,  it  i«  the 
result  of  neuritis.  In  a  case  of  atrophy  in  one  arm,  Joffroy  could  find 
no  change  in  the  cord,  but  only  an  acute  degeneration  of  the  nervea. 
In  many  other  cases,  the  characteristic  symptoms  of  multiple  neuritis^ 
affecting  all  the  limbs,  and  sometimes  other  parts,  have  come  on  at 
an  interval  after  the  variola  (see  voL  i,  p.  114).  Ataxy  of  both  arms 
and  legs,  persisting  for  a  long  time  after  the  primary  disease,  but 
ultimately  passing  away,  has  probaUy  been  due  to  the  same  cause. 
Acute  ascending  paralysis  has  been  observed  during  oonvakaoenos^ 
fatal  in  a  few  days,  and,  as  in  other  cases,  without  recognisable 
leBion.t  Occasionally  paralytic  qrmptoms  extend  to  the  oersbral  aa 
well  as  the  spinal  functions.  The  ocular  muscles  have  been  paralysed* 
perhaps  from  neuritik  Smallpox  has  also  been  followed  by  symptoaa 
of  insular  sclerosis.) 

Mbaslss.-— Spinal  symptoms  may  occur  during  and  after  measles^ 
very  similar  in  characters  to  those  which  follow  smallpox.  Those  of 
acute  polio-myelitis  are  the  most  frequent,  bat  acute  ascending  para* 
lysis  has  been  met  with  (Bergeron  and  Li^^eard).  A  remarkaUe 
case  of  disseminated  myelitis  has  been  reoorded  by  Barlow.f  Hiemi« 
plogia,  probably  from  thrombosis  in  a  cerebral  vessel,  has  also  been 
met  with.  Optic  neuritis  has  only  been  observed  aa  a  result  of 
ooinoident  meningitis. 

•  Foci  of  toftoning  hsvs  tko  besa  doMribwl  bj  llMMSfthiiws  sad  bj  JofflEsy  aad 
Hsysm. 

t  Bemlaidt,  •  B«ri. klia.  WosbsBMh,*  1871,  No.  47 1  Oroosad  BMiivoi%*M]b. 
■iM.,'  1884,  No.  18L 

t  Long,  Chsroot.  |  •  Mod.^hir.  Tnuii^*  188Bb 
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BCAkLST  Fettb. — S;>ina,I  Bjmptoma  are  rare  after  scarlet  fever; 
■oddoti  cerebral  faeDiiplej^ia  ia  Dot  lofreqD'^Dt,  and  is  proliably  due  to 
embolum  from  acarlatinal  endooarditis,  or  to  Bpontaaeoiu  thromboais. 
It  may  occur  during  or  apart  from  kidne;  aequeln.  Con vuUions, 
which  vattij  persist  a«  epilepsy,  are  alio  more  frequent  aft«r  ecorlat 
fever  than  after  anj  other  acute  disease  (see  p.  733).  Neuro-rettuiti* 
baa  been  man;  tiuiea  oboerred  to  follow  acarlet  fever,  without  anj 
renal  complicatiou.* 

UtrMPB— Pals;  of  accommodation  haa  been  described,  bntwaa  met 
with  ouly  in  one  case  in  an  eiteosivB  epidemin.t  JofEroy  obaerted 
paralysis  of  the  limba  iu  one  inatance  ;  there  was  loss  of  electrical 
irritability  and  of  reflex  action,  and  the  muscles  were  t«a(ler.t  It  ia 
poaaible,  however.  th:it  in  each  of  these  cssca  there  mny  hiive  been 
andiscDvered  diphtheria;  in  the  second  case,  indeed,  slight  augina 
was  observed. 

M*T.*iiT*T.  FvTKS. — louring  the  oonrae  of  aeTera  mahtrial  ferer 
■in^lar  paralytio  symptoms  have  been  met  with,  especially  hemi- 
plegia and  apLiasia,  which  are  said  to  pass  away  under  the  infiuenoe 
of  quinine,  and  are  therefore  ascribed  to  an  effect  of  the  matlarial 
poison  on  thenerve-centrea  (Orasset).  Qraverand  more  laetiog  sym- 
ptoms of  the  same  class  have  been  met  with  in  cucbectiu  subjects, 
and  have  been  ascribed  to  obstruction  of  cerebral  vessels  by  pigmen- 
tary matter.  The  most  frequent  paralysis  due  to  malaria  is  that  of 
the  feet,  less  commonly  also  of  the  bauds,  whiob  is  characteristic  of 
multiple  neuritis.     This  form  baa  been  described  in  vol.  L 

DraairaxBT,  when  severe,  has  been  followed  by  paraplegia,  oom- 
meodng  with  tingling  in  the  skin,  and  pains  along  (he  twurse  of  the 
nerves,  succeeded  by  motor  and  aenaor/  puralysis,  sometimes  with 
louseular  wasting.  TLe  anus  may  also  be  involved.  These  sym- 
ptoms Bomelimea  occor  during  the  ouurse  of  the  disease.  They  ar* 
probably  due  to  myelitis  or  to  peripheral  neuritis.  Inonecase.eiten- 
■ivQ  softening  was  found  iu  the  oervioal  and  lumbar  eulaigement* 
(Delioux). 

DuKKBOA. — Simple  diarrhtsa,  whether  apontaneona  or  the  rerall 
flC  undue  purgation,  has  been  followed  by  spinal  symptoms,  usually 

■  In  MWlst  tarer  tlier*  i*  winetiiiiM  fslM  URmbmne  in  tha  thioat  lika  that  at 
dii>htlMru,  and  tbs  pMienta  an  often  isid  to  Iuts  hwl  both  diieSMi.  Uj  mlleiwtlM 
Dr-  Bkrlow,  whow  eiperieiica  of  tliMe  caiM  i*  lerj  luff*,  lufnnnt  »•  tliat  h«  bas 
Wtvor  knoiTD  diplithFritia  parxljiU  to  fiillaw  IhU  vumjilleallna,  and  brntv  it  i*  vsry 
ds«btfnl  wbetbar  tba  membrsm  i<  an  iodioiion  at  Iru*  dipliUwia.  It  i*  poHlbla, 
tswsasi.  Uut  ihsre  ara  two  funna  of  tliii  nMuplintion.  ouo  Unly  dipUtbaritiit  (■•• 
UsabBsr, '  Jalirb.  f.  tiindirbBUk.,'  Bd.  uti  sod  Ucmma,  'Bwiobt  us  d.  Jmbw 
ifluL*  Bant.  1878  and  1879). 

t  Bosa.  ■  KL  UousUbl.  f.  Augenh..-  1S3S.  p.  STI. 
%  Joffraj.  *  Pn>|.  dM..'  IBM,  No.  47. 
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transient,  someUmefl  more  severe.  In  women,  hjsterical  sjmptoms 
also  Tesult  from  the  peculiarly  depressing  effect  of  diarrhoea  on  the 
nervous  system.  Tetany  is  an  occasional  seqael,  especially  in  children, 
in  whom  exhausting  diarrhoBa  sometimes  causes  also  cerebral  throm- 
bosis, or  the  symptoms  of  cerebral  an»mia  termed  *'  hydrooephaloid  ** 
(see  p.  370). 

AouTB  Bhsoxatism. — No  palsy  is  common  in  connection  with 
acute  rheumatism,  except  the  embolic  hemiplegia  that  is  the  result 
of  endojarditis.  Myelitis,  especially  polio-myelitis,  has  been  thought 
to  be  a  frequent  sequel,  but  the  cases  on  which  this  opinion  has  been 
baaed  have  been,  for  the  most  part,  those  in  which  pains  in  the  limbs 
have  attended  the  onset  of  the  spinal  disease,  and  haTe  given  rise  to 
an  erroneous  diagnosis  of  acute  rheumatism.  It  is  possible,  howeTer« 
that  rheumatism  and  myelitis  may  both  result  from  the  same  ex- 
posure to  cold,  which  may  certainly  cause  arthritis  and  polyneuritis  as 
coincident  effects  (see  yoI.  i).  A  patient  aged  thirty  had  subacute 
articular  rheumatism  of  both  ankle-joints,  with  considerable  pain, 
and  this  was  followed  by  incomplete  palsy  of  all  limbs,  disturbance 
of  sensibility,  partial  abx>phy  of  the  muscles  with  the  degenerative 
reaction,  loss  of  the  knee-jerk,  tremors,  and  involuntary  twitchings; 
the  facial  nerves  were  also  involved,  and  some  optic  neuritis  super- 
Tened.* 


INFLUENZA. 


There  is  no  acute  malady,  with  the  exception  of  dipbtberia,  after 
which  disturbance  of  the  nervous  system  is  so  frequent  as  after 
influenza,  and  there  is  certainly  no  disease  that  has  such  varied 
nervous  sequela.  This  effect  of  influenza,  although  long  known,  has 
never  been  perceived  so  distinctly  as  in  the  severe  outbreak  of  tbe 
last  four  years,  1890-93.  Functional  disturbance  of  the  nervous 
system  seems,  indeed,  to  be  a  direct  effect  of  the  virus  of  the  diwam^ 
since  it  forms  an  almost  constant  feature  of  the  acute  affection. 
That  which  exists  during  the  febrile  stage  may  persist  in  similar 
form  for  many  days  or  weeks  after  the  general  disturbance  is  at  an 
end.  Symptoms  of  similar  or  different  nature  may  develop  within  a 
fortnight  of  the  cessation  of  the  acute  attack ;  and,  lastly,  during  this, 
or  afterwards,  organic  disease  may  develop  in  the  central  organs  or 
peripheral  nerves.  Some  of  the  most  severe  sequeba,  moreover,  have 
followed  second  or  third  attacks  of  influenza  which  were  mild,  and 
sometimes  even  trifling.  On  the  other  band,  there  has  been  a  dis- 
position to  associate  witb  influenza  affections  of  the  nervous  system 
which  have  come  on  six,  nine,  or  twelve  months  after  the  primaij 
disease,  without  any  other  connection  with  this  than  some  impaiiw 

•  BMMk,  'Keor.  OwitnabU'  1886^  No.  14. 
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nient  of  constitutional  atrength,  such  as  follows  e^ery  depressing 
»cute  illness.  Such  remote  aSectioas  cannot  be  regarded  as  the 
specific  consequiiiiccs  oF  induens^  Moreover,  man;  of  the  direct 
•eqaelffi  cannot  be  regarded  as  quite  special,  since  so  often  a  previous 
disposition  to  theiu  can  be  distinctlj  traced. 

The  nteatal  state  and  plivaical  depression  or  inertia,  seldom 
absent,  rarelj  cease  with  the  acute  attack;  this  almost  universal 
■equel  huB  liecome  familiar  to  everj  one.  It  ia  not  surpriaiug  that, 
Mpecialljr  in  pri/dispoard  individuals,  definite  melancholia  should 
grow  out  of  it,  sometimes  of  the  hypochondriacal  type,  sometime! 
with  definite  dulusioits.  and  occasionally  with  auiiiilal  impulses. 
Delirium  occurs,  though  not  frequently,  in  the  acute  stage,  and  there 
may  be  lubsequi^iitlj  a  period  of  mental  derangement  with  excite- 
ment, nomebmes  with  hallucinations ;  it  Is  very  rare  for  this  oondi- 
tioD  to  amount  to  actual  mania.  Mental  dulnesi  is  more  frequent, 
and,  in  the  old,  it  may  amount  to  positive  demeotia,  which  is  some- 
times actual  uiindlesBnesti.  Very  seldom  iufluenu  has  been  followed 
bj  advancing  symptoms  of  general  paralysis  of  the  insane,  chiefly 
when  commencing  symptoms  had  previously  existed.  With  the 
exception  of  the  laut,  and  of  senile  derangement,  these  psychical 
sequela  are  usually  transient,  melancholia  being  the  most  pro- 
longed. 

Of  other  forms  of  functional  disturbance,  hysteria  is  very  common 
Ib  those  wbo  tvre  predisposed  to  it,  and  has  been  met  with  in  men  and 
in  children,  and  in  almost  every  phase.  A  state  of  trance,  simple  or 
•ataleptoid,  has  occurred  immediately  after  the  febrile  stage.  Con- 
vnlaions  of  e{>i)eptic  character  have  commenced  soon  after  infiuenaa,  or 
have  then  recurred  after  a  long  period  of  freedom  ;  and  in  one  caae 
the  acute  illness  had  scarcely  cea'^ed  when  the  symptoms  of  idiopathie 
tetanus  developed  and  caused  de&lh  in  seveu  days. 

Correspii tiding  to  the  prominence  of  pain,  especially  in  the  head  and 
back,  aa  a  symptom  of  infiuenza,  we  meet  with  various  forms  of  nen* 
ralgia  as  f  riquent  sequela.     Some  of  these  are  at  first  very  severe,  at- 
tended with  local  tenderness,  and  so  persistent  as  to  make  it  probable 
(hat  there  woa,  in  the  beginning,  a  definite  neuritis.     The  intercostal 
nerves,  the  nerves  of  the  arm,  and  the  sciatic  nerve  are  not  uncommon 
aoBte  of  such  symptoms.   Apart  from  such  isolated  neuritis,  many  cases 
have  been  recorded  in  which  the  cliaract«riatio  indications  of  multiple 
I  Snuilis  came  on,  one  or  two  weeks  after  the  printary  disease,  and  con- 
ttaned  (or  several  weeks  or  even  mouthi.  passing  away,  however,  as  a 
1  '   ml*,  aooner  thuii  those  of  common  toiic  origin.     In  such  cases  there 
J    hkve  b«ren.  beaides  symmetrical  nerve-pains  and  tenderness,  muscular 
aliopfay    with    the  reaction  of  degeneration,  loss  of  the  knee-jerk, 
J    patastheaia.  and   sometimes  impairment  of   scnsibdity;    as  a  rule^ 
^    howewr,  the  senaory  fibres  have  seemed  to  suffer  leas  than  the  motor. 
'        Sapecially  in  piiiieu's  who  inherit  or  b;ive  acquired  gout,  or  have 
b^^lttrad  frum  rheumatism,  severe  and  very  obstinate  lunns  of  irhafc 
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may  be  termed  *'fibroas  rheamatiBm  **  are  occanonally  set  up  by 
inflaensa^  oommeDcing  lOon  after  the  latter  has  terminated,  but 
eoQtinuing  for  many  months,  and  even,  in  late  life,  paaaing  into  a 
malady  likely  to  end  only  with  life.  Painon  morement — ^in  some  part 
of  the  upper  limbe,  or  especiaUy  of  the  trunk,  the  loins,  or  one  lumbar 
and  inguinal  region,  and  often  the  hip  and  thigh^-^is  associated  with 
spontaneous  pain  and  diffuse  tenderness.  Thore  may  be  greater  pain 
and  tenderness  along  one  or  more  nerres  in  the  region,  suggesting 
the'.r  implication.  The  psin  and  tenderness  may  iuTolYe  the  spine, 
but  not  in  equal  degree  with  the  other  parts,  and  often  with  similar 
extensions.  Such  symptoms  continue,  but  without  any  further 
deyelopment.  In  other  cases,  moreoFor,  such  pains  in  the  fibrona 
tissues  become  especially  severe  about  the  joints,  and  these  maj 
become  distinctly  inflamed.  In  some,  the  hip  or  hnee,  in  ot3iera» 
the  finger. joints  thus  suffer;  in  the  latter  case  both  hands  aie 
involyed;  there  is  arthropathic  wasting  of  the  musdes,  and  ihm 
malady  may  assume  the  aspect  of  pronounced  rheumatoid  arthritis. 

Grave  inflammations  occasionally  develop  in  the  nerre^oentresy 
usually  during  the  febrile  stage  of  the  disease,  as  a  result  of  special 
intensity  of  its  yims.  They  are  comparable  to  the  pneumonia  that 
occurs  at  the  same  stage^  and  is  often  associated  with  these  affections 
of  the  nerve-centres.  The  latter  comprise  oerebzal  meningitis, 
hmmorrhagic  cerebritis,  myelitis, — chiefly  in  the  oervical  region  and 
associated  with  meningitis,  or  else  disseminated,  occurring  in  scattered 
foci  tbrougbout  the  cord.  These  affections  often  cause  death. 
Although  they  commence  during  the  aeute  stage  of  the  diseaee,  and 
occasionally  yery  soon  after  its  onset,  their  effects  may  only  be 
obvious  after  that  stage  is  or  should  be  over,  bj  a  persistenoe 
of  oerebnd  disturbance — ^which  may  at  first  haye  been  ascribed  to  tlie 
derangement  of  function  by  the  blood-state-— or  by  the  superventioA 
of  such  symptoms  when  the  patient  seems  passing  into  eonvalesoenoe, 
or  of  other  symptoms,  such  as  acute  paralysis,  which  are  unlike  those 
that  are  met  with  in  the  acute  stage. 

These  nerve  disturbances  seldom  inyolve  the  cranial  nerves.  Onlj 
IB  multiple  neuritis  has  facial  paralysis  and  conspicuous  difficulty  of 
swallowing  been  observed.  Although  infrequencj  of  the  heart's 
action,  and  yomiting  without  nausea,  may,  during  the  febrile  stage, 
show  a  special  action  of  the  poison  on  the  centrBS  of  the  medulla 
oblongata,  these  effects  are  not  usually  prolonged.  In  the  eye,  how- 
ever,  optic  neuritis  has  been  occasionally  observed  immediately  after 
the  acute  affection,  as  after  so  many  other  acute  diseases,  and  the 
influence  of  the  blood-state  is  also  sometimes  manifested  by  retinitia 
with  spote  like  those  of  the  renal  form,  both  when  there  is  no  albu- 
minuria and  when  there  is,  and  also  with  or  without  inflammation 
of  the  papilla.  Betro-ocular  neuritis  has  also  been  met  with,  attended 
with  only  yery  slight  yisible  inflammation. 

The  treatment  of  these  varied  s^quelo  of  influenn^  preseata  no 
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special  features ;  it  is  the  same  as  that  of  the  same  affections  when 
they  occur  in  consequence  of  other  causes. 


DIPHTHEBITIC  PAEALTSia 

IXphtheria  is  frequently  succeeded  by  paralysis  of  definite  and 
peculiar  character,  such  as  is  not  met  with  after  other  acute  diseases, 
or  is  met  with  only  in  extremely  rare  instances.  The  occurrence  of 
paralysis  after  low  forms  of  sore  throat  has  long  been  known,  and  was 
described  by  the  elder  Chomel  as  observed  in  an  epidemic  at  Paris  in 
1748,  by  Ghisi  in  Italy  in  1749,  and  by  Bard  at  New  York  in  1771. 
When  diphtheria  came  to  be  distinguished  from  other  forms  of 
angina,  it  alone  was  lound  to  be  succeeded  by  this  paralysis.  Hence 
it  is  almost  certain  that  the  epidemic  sore  throats  which,  in  the  last 
century,  were  followed  by  paralysis,  were  also  diphtheria.  It  is, 
indeedt  believed  bj  some  that  a  similar  paniljsis  occurs,  in  rare  cases, 
after  simple  or  herpetic  tonsillitis,  but  the  evidence  of  this  is  not  con« 
elusive.*  It  is,  on  the  whole,  probable  that  all  sore  throats  followed 
by  paraljsis  are  diphtheritic  At  the  same  time  other  maladies  are 
occasionally  followed  by  paralysis,  due  to  a  process  similar  to  that 
which  causes  this  form,  but  the  nature  of  the  primary  disease  has 
usually  been  distinct.    They  have  been  already  mentioned. 

The  frequency  with  which  diphtheria  is  followed  by  paralysis  seems 
to  Tary  in  different  epidemics  and  at  different  ages;  it  has  been 
Yariously  stated  at  from  8  to  66  per  cent.  It  is  probably  not  fax 
from  the  truth  to  say  tbat,  on  an  average,  one  fourth  of  those  who  do 
not  die  from  the  primary  disease  subsequently  suffer  from  paralysis. 
Its  occurrence  is  not  influenced  by  sex,  but,  according  to  the  statistics 
collected  by  Landouzy,tage  distinctly  increases  the  liability  to  suffer. 
The  sequel  may,  indeed,  occur  at  any  age,  from  two  years  upwards^ 
but  adults  furnish  a  larger  proportion  of  the  cases  of  paralysis  than 
of  dipbtberia.  Sixty-eight  cases  ol  paralysis  were  distributed  as 
follows  (Landouzy)  :— Under  10,  fifteen ;  10—20,  eighUen ;  20—80, 
thirteen ;  30—40,  ei^ht ;  40 — 50,  eight ;  over  60,  six.  From  this  it 
would  seem  that  the  tendency  to  paralysis  is  Teiy  slight  iu  early 
infancy,  and  that  it  increases  the  older  the  sufferer.  I  have  seen  one 
severe  case  at  the  age  of  sixty. 

The  previous  health  of  the  patient  seems  to  haye  no  influence ; 
paralysis  does  not  occur  more  f  rt  quently  iu  the  weak  than  in  the  strong. 

*  Cstii.  bowtver,  haTe  been  met  with  (tee  p.  917)  thtt  taggett  that  a  paralyiis 
doeely  analo^uut  to  diphtheritic  pAr«]y«if  may  oceor  as  s  primary  afli>i*tioii  withool 
may  preoediog  acate  disease,  and  may  mn  a  course  similar  to  that  which  soccccds 
diphtheria.    1  hsTC  seen  one  or  two  cases  suggestive  of  thia  conclosioo. 

t  '  Dee  Ptealysiee  daos  1m  maladies  aignSs,'  Paris,  188a 
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Nor  does  the  Mreritj  of  the  attack  of  diphtheria  detenmne  the 
ooenrrenoe  of  pal^ ;  it  ia  equally  likely  to  follow  attacks  that  ai« 
aevere  and  those  that  are  trifling.  It  ocean  after  diphtheria  of  the 
■arface  as  well  as  after  that  of  the  throat  The  celebrated  alieaiit 
Oriesinger  died  from  paralysis  sncceeding  a  diphtheria  limited  to  the 
wound  produced  by  opening  a  perityphlitio  abscess. 

Tiwte  of  Onset. — As  a  role  the  primary  disease  is  over  before  the 
paralysis  comes  on,  the  most  common  time  being  the  second  or  third 
week  after  the  termination  of  the  throat  affection.  Sometimes^ 
however,  it  commences  during  the  coarse  of  the  diphtheria,  from  the 
fifth  to  the  tenth  day,  and  it  has  been  known  to  commence  as 
early  as  the  second  day.  These  statements  apply  to  definite  loss  of 
power. 

Stxftoms. — ^The  onset  of  the  paralysis  is  nsnally  marked  by  no 
general  symptoms,  but  now  and  then  a  slight  elevation  of  temperatare, 
and,  in  children,  restlessness  and  irritability,  may  precede  it,  and  they 
may  also  accompany  its  subsequent  extension.  Tbe  first  part  to  be 
affected  is  usually  the  palate,  and  fluids  are  found  to  regurgitate 
through  the  nose.  Tision  for  near  objects  is  then  interfered  with,  in 
consequence  of  loss  of  power  of  accommodation.  These  two  palsies 
are  almost  invariable.  Subsequently,  and  less  frequently  (in  about 
half  the  cases),  the  limbs  become  weak,  and  often  they  are  the  seat  of 
numbness  or  tingling,  and  sensation  may  be  definitely  impaired.  Less 
frequent  are  paralyses  of  the  muscles  of  the  trunk,  neck,  and  larynx, 
disturbed  innervation  of  the  heart,  weakness  of  the  external  ocular 
muscles,  of  the  bladder  and  rectum,  and  loss  of  sexual  power. 

The  characteristio  of  diphtheritic  paralysis  is  its  gradual  onset  and 
progress  in  each  part,  and  the  way  in  which  different  and  often 
disitant  parts  are  affected,  one  after  the  other.  The  loss  of  motor 
power  is  accompanied,  and  indeed  preceded,  by  a  loss  of  myotatic 
irritability,  evinced,  in  tbe  case  of  the  legs,  by  the  loss  of  the  knee- 
jerk.  When  the  weakness  is  considerable,  tbe  electric  irritability  of  the 
muscles  is  usually  changed,  and  there  is  moderate  vrasting.  The  fact 
that  the  knee-jerk  disappears  before  the  onset  of  the  palsy  is  part  of 
a  wider  fact,  that  the  knee-jerk  is  often  lost  after  diphtheria  in 
cases  in  which  no  paralysis  occurs.  This  was  discovered  by 
Bernhardt,*  and  has  since  been  abundantly  confirmed.  He  found 
the  knee-jerk  was  lost  in  no  less  than  two  thirds  of  the  cases 
examined  (twenty-two  in  number),  in  which  there  was  no  definite 
palsy.  The  loss  occurred  usually  during  the  second  month, 
sometimes  towards  the  end  of  the  first  month,  i.  «•  three  or  four 
weeks  after  the  onset  of  the  primary  disease.  It  both  disap* 
]>eared  and  returned  first  on  one  side,  and  in  one  case  the  loss  was 
unilateraLf      Sometimes,  however,  the  knee-jerk  is  lost  during  the 

•  •  Virchow's  Archiv,'  1885,  Bd,  xcii,  p.  293. 

t  Acoordlng  to  Money,  ths  loM  msy  be  preceded  bj  s  brief  eacsggermtion  (*  Trcftt- 
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«eate  disease.  Eren  when  there  is  no  paralTsis,  months  have  elapsed 
before  it  oonld  be  obtained. 

The  paralysis  of  the  palate  is  shown  bj  the  Yoioe  acquiring  a  nasal 
tone,  and  by  the  partial  regargitation  of  liqoids  through  the  nose 
daring  deglutition.  The  nasal  tone  is  of  course  due  to  the  cavitj  of 
the  nose  not  being  shut  off  during  phonation;  and  hence  also  the 
explosive  consonants  are  imperfectly  pronounced:  p^  for  instance, 
becomes  m,  and  the  patient  is  unable  to  distend  the  cheeks  or  to  blow 
out  a  candle.  The  closure  of  the  anterior  nares  at  once  removes  this 
disability.  Ghrgling  also  is  no  longer  possible.  On  inspection,  the 
palate  is  seen  to  bang  more  vertically  than  normal,  and  when  the 
patient  utters  the  sound  "  ah  *'  it  is  not  raised  as  in  health.  One 
side  is  sometimes  lower  than  the  other,  but  it  is  rare  for  one  side  to 
be  paralysed  alone.  There  is  usually  distinct  loss  of  sensibility  in  the 
palate;  the  patient  does  not  know  when  it  is  touched,  or  the  touch 
occasions  no  discomfort  or  reflex  action,  although,  if  the  back  of  the 
pharynx  is  touched,  evidence  of  sensibility  is  at  once  obvious.  Very 
rarely  anssstbesia  has  been  observed  without  motor  palsy.  When 
the  paralysis  has  lasted  some  time,  the  palatal  muscles  cannot  be 
stimulated  by  faradism  as  readily  as  in  health. 

Paralysis  of  the  pharynx  is  not  common,  but  may  occur,  and  may 
be  so  considerable  as  to  render  swallowing  almost  impossible.  The 
pharynx  has  even  been  relaxed  to  such  a  degpree  as  to  form  a  pouch  in 
which  food  accumulates.  If  it  occurs  early  it  is  a  gprave  sign.  In  the 
larynx,  paralysis  of  the  upper  part  (superior  laryngeal  nerve)  is  more 
frequent  than  that  of  the  vocal  cords  (inferior  laryngeal  nerve).  In 
the  former  case  the  epiglottis  stands  erect  against  the  base  of  the 
tongue,  and  does  not  descend  over  the  opening,  during  the  act  of 
deglutition,  in  consequence  of  the  weakness  of  the  depressors.  The 
upper  part  of  the  larynx  is  insensitive,  although  when  a  foix*ign  body 
reaches  the  vocal  cords  pain  is  felt.  Hence  food  is  apt  to  g^t  into  the 
larynx  and  to  cause  coughing.  The  voice  is  hoarse,  probably  in  con« 
sequence  of  paralysis  of  the  crioo-thyroid  muscle,  but  the  vocal  cords 
move  as  usual.  In  other  cases  there  is  paralysis  in  the  region  of  the 
inferior  laryngeal  nerve,  and  phonation  may  be  impossible.  The 
laryngoscope  then  shows  immobility  of  the  cords  and  sometimes  a 
preponderant  weakness  of  abduction,  so  that  the  cords  are  not  sepa- 
rated during  inspiration.  In  one  fatal  case,  at  the  end  of  the  first 
week,  swallowing  was  impossible,  and  there  was  complete  motor  and 
sensory  paralysis  of  the  larynx.*  One  vocal  cord  is  seldom  affected 
alone,  but  the  left  was  motionless,  while  only  the  tensors  were  feeble 
in  the  right,  in  a  case  in  which  the  palate  was  paralysed  on  the  left 
side  and  much  weakened  on  the  right. f 

Bieiit  of  IMt.  in  Children,'  p.  515).  Brittowe  has  observed  it  to  persist  during 
paimljtio,  and  afterwards  for  a  time  to  disappour.  no  doubt  on  a<*coiint  of  the  special 
local  variaUoni  in  the  incidence  of  the  toxic  inHutiicts. 

•  Caigcr,  « Lancet,'  li.  1889.  f  J.  H.  Ball,  •  Lancet,*  1890. 
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The  tongue  is  paraljsed  only  io  rare  oases.  P&ralyBis  of  the  &06 
is  also  rare,  but  there  is  oocasionall  j  diatinot  loss  of  power  on  one 
side,  and  the  lips  are  sometimes  weak.  Very  rarely  there  is  con* 
siderable  bilateral  paralysis,  either  of  all  parts  of  the  face,  or  of  the 
lower  portion  only. 

SpMol  8em$e9. — Next  to  the  affection  of  the  palate*  both  in  fr^ 
qnency  and  in  time,  is  loss  of  power  of  aeoommodation  of  the  eye, 
from  paralysis  of  the  ciliary  musde.  This  is  always  described  by  the 
patient  as  "fatlnre  of  sight,'*  but  only  yision  for  near  objects  is 
impaired.  It  has  been  alleged  that  the  **faT  point"  is  more  distant 
than  under  normal  oirenmstances,  but  this  statement  is  probably 
erroneous.*  Tbe  degree  to  which  sight  is  affected  depends  on  the 
refraction  of  the  eyeball,  t.  e.  on  the  degree  to  which  the  power  of 
accommodation  is  habitually  employed.  With  normal  refraction^ 
near  rision  is  considerably  interfered  with ;  the  patient,  for  instance^ 
cannot  read,  while  distant  yision  remains  good.  In  hypermetropia 
this  effect  is  still  more  marked ;  while  if  there  is  myopia  Tision  may 
suffer  little  or  not  at  all,  because  the  patient  does  not  need  to  accom* 
modate.  Before  inferring  the  absence  of  paralysis  from  the  absence 
of  affection  of  sight,  it  is  therefore  necessary  to  ascertain  that  the 
patient  is  not  myopio.  Both  eyes  are  always  affected,  although  one 
may  suffer  before  the  other.  The  failure  of  acoctrnmodation  reaches 
its  height  in  a  few  days,  and  usually  lasts  for  two  or  three  weeka. 
The  action  of  the  pupil  to  light  may  be  sluggish,  but  is  rarely  lost ; 
usually  there  is  ooatraetion  on  an  effort  at  accommodation,  even  when 
no  accommodation  is  possible ;  but  occasionally  this  associated  action 
is  lost  with  accommodation,  although  the  light-reflei  remains.  The 
external  muscles  of  the  eyeball  are  also  sometimes  affected.  As  the 
ciliary  muscle  is  regaining  power  there  may  be  undue  conyergence  on 
accommodation  from  the  increased  yoluntary  effort  affecting  the 
internal  recti  in  undue  degree.  The  most  common  palsy  is  weakness 
of  the  internal  recti  conjoiued  with  the  paralysis  of  the  ciliary  mua(de» 
so  that  the  eyes  tend  to  diyerge,  just  ae  they  often  do  in  near-sighted 
persons  who  do  not  use  accommodation.  Occasionally  there  is  para- 
lysis of  the  external  recti.  I  have  once  seen  double  ptosis,  and  para- 
lysis of  all  the  muscles  supplied  by  one  third  nerre  has  been  obseryed. 
In  two  cases,  almost  all  the  muscles  of  both  eyes  became  paralysed. 
In  one  the  right  eye  was  quite  motionless,  and  in  the  left  the  only 
action  was  in  the  external  rectus ;  the  eyelids  also  drooped :  in  the 
limbs  there  was  ataxy  and  some  loss  of  power.  The  ocular  palsy 
lasted  a  month  (XJbtboff).  In  tbe  other  case,  all  tbe  ocular  muscles 
of  both  sides  were  paralj^sed  and  the  fields  of  yision  were  restricted. 
There  was  also  paralysis  of  palate,  right  side  of  the  face,  and  muscles 
of  the  neck,  and  ataxy  of  tbe  limbs.  Tbe  patient  died ;  the  nwrbid 
appearances  will  be  mentioned  presently .f    I  haye  also  seen  a  patMMit 

•  See  Schmidt- Bimpler,  'Berlin,  klin.  Woehenschr./  1884^  No.  7. 
f  Mendel.    For  the  reference  to  these  OAtei  lee  p.  190. 
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who  described,  aa  part  o{  the  palay  after  diphtheria  at  the  age  of 
twentjr-tvo,  double  Tiiios  and  double  ptosis.  In  four  inses  with 
(larulvsis  of  some  ocular  mtiBclea,  described  hj  Morton,  these  cums 
on  four  to  seTen  weelcs  after  tbe  di|)hLheria,  and  lasted  four  to 
iwent^'six  wet^ks.  Sometimes  there  is  slig-ht  paralysis  of  one  or 
anotlier  of  the  ocular  muscles,  Tsrjing  from  day  to  daj. 

lliere  is  not  often  anj  other  obvious  aff'ection  of  tight  than  that 
which  results  from  the  paralysis  of  accommodation.  Nevertlielesa  it 
ia  probable  tliat  a  concentric  contraction  of  tlie  fields  of  vision  ia  not 
anuunimOD  ;  it  is,  as  it  were,  masked  bj  tbe  effect  of  the  cycloplegia, 
and  so  ge'ierally  escapes  notice.  An  exjimple  of  it  has  been  publiahed 
by  Jessitp,"  and  it  was  present  in  the  case  of  ophlliaJmople^a  men- 
tioned ubove.  It  was  fonnd  by  Herscliel  in  no  less  thou  five  out  of 
Ihirttwn  cases  of  diphtheritic  cycloplegia  exjmiiied.t  No  morbid 
•ha&Ku  has  been  ol>servcd  with  the  ophthatnioscope.t 

Of  the  other  special  senses,  faeariu;^  is  seldom  impaired,  although  a 
«Ha  of  transient  complete  deafness  has  been  recorded  by  Tooth.§  I 
ka*«  twice  knowu  the  sense  of  taste  to  be  lost,  aud  in  one  instance 
■mell  was  impaired,  altbough  taste  was  normnl. 

IAmh». — The  affection  of  the  timba  succeeds  tb&t  of  the  soft  palato. 
The  loss  of  mntar  power  always  comes  oo  griulually.  and  raries  much 
ts  d«gre«,  but  is  rarely  or  never  at>so1ut«.  It  is  usuully  biUt«ral  and 
^jmrnetrical ;  one  side  may  be  aSected  more  than  the  other,  but  tbera 
ia  nerer  limited  hemiplegic  weakness.  Tbe  legs  commonly  suffer 
before  the  arms.  The  muscles  become  flabby  and  toneless;  tbe 
OOBimon  h>ts  of  the  kuee-jerk  bos  l>een  already  mentioned.  The 
waakneM  may  merely  be  suffii^ifat  to  render  the  patient  unduly 
fifttigued  with  sligbt  exertion,  or  it  may  be  such  that  standing  ia 
unpossible.  When  eousiderable,  there  is  a  peculiar  gait  that  ia  very 
mggcstiTe ;  the  legs  are  moved  ai  if  they  were  at  once  heavy  and 
ttmp,  and  ther<.'  Is  uot  tbe  aapi^ot  of  stiffness  so  often  seen  in  spinal 
pvaplegia.  If  the  affection  is  sligbt  there  may  be  no  change  in 
aleciric  irritalUity,  but  wben  considerable  weakness  has  ezisicl  for 
two  or  three  weeks  there  is  generally  a  diminution  of  irritability  to 
{aradisiition.  which  may  [iroceed  to  almost  complete  loss.  The 
muscles  still  reej-ond  to  the  voltaic  current,  and  their  reaction  to  it 
may  be  altered  as  in  ordiuary  peripheral  paralysis  (see  vol.  i,  p.  M). 
Tbe  irritability  of  the  nerve-tranks  is  lessened  to  botli  faradiam  and 
Tolttisiii.     Superficial  tk&vi.  aotioa  ia  also  diminiiibed  or  lost. 

In  sligbt  eases  sensiilion  may  be  unaffected,  but  it  usually  suBCera 
when  the  motor  pamlyitis  is  severe,  and  oocasioually  it  is  impMired 
when  then  ia  littla  motor  weakneu.    Subjeutire  sanaatiaiui  of  "  nsmth 

•  ■Twn*.  Ophtb.  S..C.,'  1886. 
+  ■  lUrUn.  kHa.  Wo,be.>.clirift,'  1383.  Sn.  3a 

I  Cat*  tniMt  bt  tskrn  Qui  ia  nitil*ks  for  Uiii  tha  hjitcrleal  anbljo^JB  which.  !■ 
firia  miMliiiics  cofdca  oil  durini;  dliibtbotitie  puvlTiU  (MS  p.  800}. 
i  •  ttria  M«L  Jonm.,'  1803. 


90S  DIPHTHJBBITIO  PARALYSIS. 

neBB,"  tingling,  ''pins  aud  needles,"  formiciitioa,  Ac,  and  Bome* 
timeB  hypenBttheBia,  may  precede  diminution  of  Bensibilitj,  and  aro 
often  complained  of  when  there  is  no  actual  loss.  When  this  exiits 
it  maj  inTolTe  equally  pain  and  touch,  or  tactile  senaibility  alone ;  it 
is  always  greatest  towards  the  extremity  of  the  limbs.  I  baye  known 
ansBstheBia  to  be  confined  to  the  fingers  and  thumb  of  one  hand,  in  a 
case  in  which  both  tactile  and  painful  sensibility  had  been  lost  OTer 
both  legs.  Sometimes  the  distribution  of  anflasthesia  is  peculiar ;  tba 
tips  of  the  fingers  may  be  alone  affected.  In  one  patient*  tactile 
sensibility  was  lost  on  the  palms  and  soles  and  preserved  elsewhere, 
even  on  the  dorsal  surfaces  of  the  hands  and  feet.  In  one  case  the 
anflBsthesia  of  the  extremities  extended  to  the  middle  of  one,  and  the 
upper  part  of  the  other  forearm,  and  to  the  middle  of  each  thigh.^ 
If  there  haye  been  pains  in  the  limbs,  the  loss  of  sensation  may 
correspond  to  them  in  position.  Muscular  sensibility  may  also  be 
impaired. 

Often  there  is  dnmsiness  or  definite  inco>ordination  of  morement, 
OTer  and  aboTe  the  weakness,  and  this  may  be  marked  when  there  is 
little  or  no  loss  of  power.  In  some  esses  it  is  associated  with  cuta- 
neous anasthesia,  but  it  is  certainly  independent  of  this,  since  it  has 
been  observed  when  sensation  was  unaffected.  The  inoo-ordinatlon 
may  involye  the  arms  or  legs  or  both.  In  the  legs  the  disorder  may 
closely  resemble  locomotor  ataxy,  for  which  it  is  occasionally 
austaken;  the  aussthesia  and  absent  knee-jerk  facilitate  the  error. 
Sometimes  in  the  arms  the  disorder  of  movement  resembles  that  of 
general  paralysis  of  the  insane — ^there  are  slight  irregular  twitching 
moYements,  which  may  render  it  difficult  for  the  patient  to  take  hold 
of  an  object. 

The  trunk  mnsdes  are  less  frequently  affected  than  are  those  of  the 
limbs,  but  they  may  become  so  weak  tluit  the  patient  is  unable  to  turn 
OTer  in  bed.  The  paralysis  of  the  intercostaLs  may  interfere  seriously 
with  respiration,  and  unexpelled  mucus  may  accumulate  in  the  bron* 
chial  tubes  and  giTc  rise  to  alarming  paroxysms  of  dyspncea,  which 
in  children  are  often  excited  by  emotion.  Duchenne  asserted  that 
the  muscles  of  the  bronchial  tubes  are  paralysed  in  these  cases,  but 
the  &ct  rests  on  inadequate  OTidence,  since  there  is  usually  sufficient 
weakness  of  the  thoracic  muscles  to  explain  the  symptoms.  When 
the  weakness  invades  the  neck  muscles,  the  head  cannot  be  supported, 
and  the  diaphragm  sometimes  ceases  to  act.  The  latter  is  a  graTe 
symptom,  and  if  it  superrenes  on,  or  is  quickly  followed  by,  weakuess  of 
the  interoostals,  death  usually  follows.  Fortunately,  the  paralysis 
rarely  reaches  its  height  in  the  two  sets  of  respiratory  musdes  at  the 
same  time. 

Symptoms  of  eardiae  failure  are  among  the  most  graTe,  but  among 
the  less  common  manifestations  of  the  disease,  and  are  supposed  to 
depend  on  paralysis  of  the  vagus.    Irregularity  of  the  action  of  the 

•  HftlUger, '  Hosp.  Tid.'  and  'Near.  Cent.,'  1890. 
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heart  is  not  onoommon  apart  from  gpuTor  cardiac  Bymptoiiui.  Of 
these  the  first  iodication  is  generallj  retardation  of  the  palse,  which 
may  afterwards  become  undalj  rapid,  and  irregular  or  intermittent. 
In  some  cases,  the  retardation  precedes  the  quickening  of  the  pulse. 
In  either  condition,  fatal  sjncope  maj  occur.  According  to  Lejden, 
these  symptoms  ought  to  be  ascribed  to  the  degeneration  of  the 
muscular  substance  of  the  heart  rather  than  to  true  paralysis  of 
the  pneumogastric ;  but  it  is  more  probable  that  the  visible  changes 
in  the  cardiac  tissue  are  the  result  of  the  nerre  lesion.  Dyspncea  and 
irregular  breathing  are  sometimes  associated  with  the  cardiac  sym- 
ptoms, and  have  been  likewise  ascribed  to  an  affection  of  the  Tagus. 

The  bladder  is  affected  only  in  very  severe  cases.  There  may  be 
either  retention,  with  or  without  overflow  incontinence,  or  there  may 
be  simple  incontinence.  The  anal  sphincter  seldom  suffers,  bat  the 
obstinate  constipation  sometimes  met  with  has  been  ascribed  to  a 
paralysis  of  the  muscular  coat  of  the  intestine.  Loss  of  sexual  power 
is  not  uncommon  in  adult  males.  Symptoms  of  vaso-motor  paralysis 
are  never  met  with,  nor  is  there  any  marked  tendency  to  disturbance 
of  the  nutrition  of  the  skin. 

CbMpZtcaiioiw.— Convulsions  have  been  observed  in  a  few  very 
•erere  cases,  in  which  the  paralysis  has  commenced  during  the  course 
of  the  primary  disease.  They  are  to  be  regarded  rather  as  a  compli« 
cation  of  the  diphtheria  than  as  part  of  the  paralysis,  and  prol)ably 
result,  in  most  cases,  from  an  organic  cerebral  lesion.  Hysterical 
paralysis,  motor  and  sensory,  occasionally  complicates  a  true  diph* 
tberitic  palsy  in  those  who  are  predisposed  to  hy steroid  distur)>ance. 
Hysterical  symptoms  may  also  succeed  the  specific  paralysis.  This 
oomptication  sometimes  gives  rise  to  much  difl&culty  in  diagnosis,  as 
will  be  mentioned  presently. 

Three  other  forms  of  palsy  may  be  associated  with  diphtheria.  In 
the  course  of  this,  as  in  most  other  acute  specific  diseases,  sudden 
hemiplegia  may  indicate  the  occurrence  of  a  vascular  lesion  of  the 
brain,  either  thrombosis,  embolism,  or  a  hasmorrhage.  Death  may 
reanlt,  as  in  two  of  three  cases  mentioned  by  Mendel:  in  one  of 
these  a  post-mortem  examination  showed  a  small  hemorrhage,  the 
sixe  of  a  cherry-stone,  damaging  the  internal  capsule.*  The  para- 
lysis is  often  permanent. 

Secondly,  diphtheritic  paralysis  may  be  accompanied  by  the  rapid 
paralysis  of  the  whole  of  one  cranial  nerve,  differing  in  its  isolation 
and  rapidity  from  the  ordinary  palsy,  and  such  paralysis  may  be  per- 
manent. Paralysis  of  the  mus<*les  of  mastication,  so  that  the  jaw 
could  not  be  raised,  followed  ordinary  diphtheritic  paralysis  in  a  boy 
of  twelve,  and  was  unchanged  fourteen  months  afterwards.t  Sudi 
an  affection  is  probably  due  to  an  acute  nuclear  inflammation. 

•  'New.  C^ntnlbl.,'  1885,  p.  138. 

t  Dondst  Omni,  Brit.  LaryngoL  ▲Moektion,  Dee.,  1808. 
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Thirdly*  aome  time  after  diphtheria,  and  usually  after  the 
palsy,  the  symptoms  of  slow  degeneration  of  certain  cranial  nerves 
may  develop  and  gradually  increase  daring  many  months.  In  erne 
ease,  weakness  of  the  lips,  tongue,  and  pharynx  had  thus  developed, 
together  with  partial  external  and  internal  ophthalmoplegia  and 
primary  atrophy  of  the  optic  nerves.  In  each  seat  the  symptoms 
became  stationary  before  they  were  complete,  and  remained  unchanged. 
In  another  case,  a  woman  of  forty,  sight  began  to  fail  sii  months 
after  diphtheria,  and  was  almost  lost  at  the  end  of  another  year. 
Two  and  a  half  years  after  the  primary  disease  there  was  grej 
atrophy  of  both  discs,  left  internal  ophthalmoplegia,  and  weakness  of 
some  of  the  movements  of  both  eyeballs,  especially  upwards. 

Albuminuria  is  very  common  in  diphtheritic  paralysis,  usually  per* 
sisting  from  the  primary  diseasSb  In  severe  cases,  that  are  quickly 
fiktal,  it  is  seldom  absenti 

0cuT9e  and  Dunaium.— Diphtheritic  paralysis  varies  extremely  in 
its  extent,  severity,  and  course.    Mot^r  and  sensory  symptoms  ouky 
lead  the  way.    In  a  case  very  carefully  observed  by  the  sufferer,  a 
German  physician,  tingling  and  formication  were  followed  by  anas- 
thesia,  and  this  by  motor  weakness  and  ataxy,  and  the  symptoms 
passed  away  in  the  opposite  order.*     In  some  cases  the  palsy  is 
limited,  slight,  and  transient.     In  others,  region  after  region  is 
successively  attacked ;  the  parts  which  suffer  first,  as  the  palate  and 
eye,  may  recover  before  the  limbs  are  involved ;  and  when  these  are 
improving,  and  a  speedy  convalescence  is  hoped  for,  paralysis  of  the 
trunk  and  respiratory  muscles  may  come  on  and  throw  the  patient 
into  extreme  danger.    Irregular  waves  of  palsy  seem  to  flow  through 
the  body,  sometimes  quickly,  sometimes  slowly,  and,  determined  as  it 
is  by  influences  that  we  cannot  discern,  its  course  can  never  be  fore- 
told.   As  a  rule,  however,  the  palsy  does  not  return  in  a  part  which 
it  has  once  left,  and  when  local  improvement  has  set  in  it  usually 
continues,  although  other  parts  may  become  weaker.    It  has  been 
said  that  when  the  paralysis  commences  before  the  primary  disease  is 
over,  its  course  from  one  part  to  another  is  slow  and  often  discontin- 
nous,  but  when  it  commences  some  time  after  the  primary  disease  it 
exhibits  a  much  slighter  tendency  to  remission  (Saun^).    To  this 
rule,  however,  the  exceptions  are  very  numerous.    In  &tal  cases 
death  often  occurs  early,  even  within  the  first  week  from  the  onset. 
8ir  William  Jenner  has  pointed  out  that  in  the  most  sewra  and 
serious  case^  the  interval  between  the  primary  disease  and  the  onset 
of  the  palsy  is  usually  short     But  the  paralysis  has  developed 
rapidly  and  in  severe  degree,  so  as  to  cause  death  within  a  week,  in 
cases  in  which  it  commenced  a  month  after  the  primary  dismiss 
was  over. 
The  total  duration  of  the  paralysis,  both  general  and  local,  varies 

*  Hsowmann,  *  Virchow's  ArchxT,'  Bd.  cxv. 
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seoording  to  its  exteut,  bat  ia  generall;  from  six  to  eigbt  weelu  in 
oaaeB  that  recover.  A  local  paraljais  lasts  longer  if  other  purta  u« 
effected  th&aif  it  ia  theonlf  m&iiifestaliiiD  of  the  ilisease,  Wheu  the 
piUate  klone  is  aSt-cU!!!,  it  uiUiiUy  recoTerB  in  tvo  or  three  weeks ;  but 
if  tb6  limbs  also  suffer,  the  p^ralj'sis  of  tbe  pal&te  maj  l&st  a  muoh 
longer  tiiue.  Loss  of  power  ia  tbe  limbs  always  endures  longer  than 
tbe  affection  of  tbe  paUte  or  e^e  ;  it  nirel;  p^hsees  uwa;  in  less  than 
two  tnonths,  and  may  la>>t  for  fi>ur  or  ^ix  uiontba.  When  definite 
improTomeot  lias  commenced,  it  often  proceeds  mpitllj,  although  the 
paralfsia  va^y  b>ire  been  severe  and  of  loug  dur&tion.  Thus,  in  one 
case,  paralysis  of  the  Umbs  comaienced  in  the  aeveuth  week,  slowlj 
increased  until  tbo  twelfth  week,  nuutioed  almost  comfilete  until  tbe 
tweatietb  week,  wheu  improrement  commented,  and  in  four  week* 
more  all  truce  of  weakoess  had  passed  awuy.  As  puwer  is  regained, 
tbe  electric  irritability  of  the  musclea  becomes  normal.  Tbe  loss  of 
tbe  kuee-jerk  ia  tbe  last  syuiplom  to  pass  awHj,  aud  often  continue* 
for  MTenJ  weeks  after  good  power  has  been  regaiDed.  Dltimate 
leeovery  ie  almotit  always  perfect.* 

Death  may  occur  during  tbe  course  of  the  paralysis  from  otber 
sequeUe  of  tbe  primary  dinease,  espectaUy  from  renal  miacbief.  The 
palsy  ia  fatal  chiefly  by  three  mecbauisma.  (1)  Syncope  from  par&- 
lyua  of  tbe  heart.  (2)  Asphyxia  from  parulysia  of  tbe  muscles  of 
respiration.  (3)  Eihuustion  in  consiquecice  of  inability  lo  take 
sufficient  food,  due  to  paralysis  of  tbe  pharynx,  or  to  the  anorexia,  and 
to  tbe  repugnance  to  food  produced  by  the  liability  for  it  to  get  into 
the  larjnz.    Tbe  third  mechanism  is  eSeotive  especially  in  children. 

Patkolooiou.  AiTiToiTT. — The  brain,  spinal  eord,  and  oerrea  pr^ 
Mot.  as  a  rule,  no  morbid  appearances  to  tbe  naked  eye  beyond  a 
Tftnable  amount  of  hyperemia  or  minute  extraTa»ations  into  their 
•nbstance.  Very  rarely  birger  fod  of  biemorrhage  are  met  with  in 
the  brain.  In  oneacutocase,  extravasation  existed  between  the  cnm, 
together  wiih  many  minute  hnmorrhages, and  eitensive  "diapedeaia" 
of  tbe  red  corpuscles.f  Such  a  condition  suggests  th.^t  the  intensity 
of  the  poison  had  cansed  acuto  degeneration  of  tbe  walls  of  tbe  Teesels. 
Heoisgitis.  with  scattered  spots  of  exudation  around  the  spinal  cord 
and  medulla  oblongata,  was  found  by  Pierret  in  one  c>iae,  but  In  this 
•be  symptoms  were  different  from  those  of  ordinary  diphtheritic  para- 

*  Ib  tatrtiDslj  nre  «mii  •ome  put,  u  th<  palate,  bas  not  r*coT«r«l,  and  othtv 
lanlfMS  bars  derataped  and  peraiitod.  appareiitljr  dai  to  cliroaio  diiMiuLnalsd 
Mf^tltia.  In  ana  vhild  a  form  of  liTCf;alar  bolber  paraljn*  Oil*  >nd  palale)  dsv*. 
Ir^ad  altar  diiihthrtitie  paralyiU  at  toot,  and  paniitod  al  elevm  [StiutUi^vq, 
•  ArAi*  f.  KiuitTh.,*  Bd.  «).  1  hare  tceii  nna  patient  in  wbom.  a  jrar  after  the 
Alphihcria.  aad  whao  all  otlier  ■jinpt'iiiK  >>a>l  lung  EoBHd,  there  worn  cuniidtfiUil* 
drfact  of  puwar  in  tb«  muiclci  niu>iug  tbe  loft  lout,  witb  diiniuutiuo  of  (aradle 
■rrital'llit;. 

t  KnuB,  ■  Naur.  Cant.,'  1888. 
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^nt,  sod  deftth  oeourred  on  the  second  daj.    In  the  ordiui;  Ion 

of  palaj  the  membnnei  ue  klwtji 

healthj.  except  that  there  nuj  ba 

■igaa  of  congeation,  and  eTflii,iii  Mmi 

7      oaeea,  hemorrhage  about  iha  nerrft- 

/      roota.*    Nor  are  changes  fonnd  in 

^        other  oi^nawith  the  exoeptionof  tlu 

]         heart;   when  death  occ-ots  with  «jm- 

j        ptoma  of  (9ii:diac  paral^eU,  the  lob- 

■taaoe  of  the  heart  m&j  be  pale  from 

i       degeneration  of  the  mosonlar  fibret. 

The  true  pathological  anatomy  ot 

the  diseaae  ia  revealed  only  bj  Uw 

microscope.     The  muscles  have  wme- 

timea   been  foond  normal;  in  otba 

caaea,  eepeciall;  those  of  long  dur^ 

'      tion,  granular  and  fatty  degenentiui 

of  the  fibrea  baa  been  fonnd,  Tuuble 

in  degree,  even  in.  the  same  part  of 

no     164.— Ihphtheritio    mijwiM    the  mnscle  and  in   different  parts  of 

nbr«  fcoiD  .  p«rmi™rf  mn«lo   theaamefibre (Fig.164).  Thiachanga 

fatt;  dc^vneraboii.  la  uaually  moat  intenae  iQ  the  palate, 

hut    has    been    found    also    in   tha 

muscles  of  tbe  limba.     In  ioim 

however,   notablj    in  > 

I  of  four,   preaamablj  oV 

one    epidemic,  tlw 

paralysed  muBcles  presented  tbs 

aigiia  of  intense  parenchymatoof 

and     interatitial    inflamination 

and  degeaeratiou  ;  in  those  thst 

Fio.  l66.~Chan8ei  in  the  Ubm  oi  tli«  were  only  weak  the  Changes  w«M 

anterior  roDta,  picro-canning  prepanitioD.  aliubter,    while    IS     the     nOTtS 
(After   Hevar,   ■  VirehonT'i  Archir,'   Bd.         j  \  vj    .L..« 

i,„, .       '    '  '  and  centres  no  morbid  ehangs 

a.  Orerprowtb  of  tbe  protoplum  and  could  be  dotected.f 
Dnolei  of  the  .he«th ;  tbe  «i,.o)  Under  U      j^  ^^^.^  ^U  cases  degensa- 
coatInnon«,«lthougb  themeduUarjjIieBtli  ,         ...  ■ 

ii  iiiterrnpted  f^r  a  «hort  diiunoe.  tion  IB  fonnd  in  the  nerves  gou; 

*.  Aocaiiiulation  of  grannie  masM*,  in  ^Q    the   paralrsod    parts,  either 

L':^';,*°S'a'?„"'L"i'r.'S;T.  »  «»  periphery  p,^  rf  * 

globniea  of  mjelin.  nerves  or  in  their  whole  eitat, 

*.  A  fibre  i»   which  the  degenemting    even  including  the  anteriMTOOli. 

white  lab^tuice  ceaaes  inddenly,  leaTing         ,     .  ^l         ^-.^ 

the  ui(-c}]itider  only  covered  with  the  and,  in  rare  cases,  the  posterior 

thickened  iLeatb.  roots.J     The  change  not  ooly 

oorreaponds  to  tbe  palay  in  distribution,  but  is  proportioned  to  ttia 

•  BnU.  •  ZdtMh.  f.  BloL,'  1867,  p.  SG8.       t  Hoebhaoi, '  VIreh.  AreUv,'  Bd.  tuir 
t  Arnbelm,  'A.  I.  Einderhdlk.,'  itiL 
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degree.     It  conaisU  (seeing.  165)  in  segmentalion  &ai  breaking  up  ol 

Uiawbite  Buhstaiict^  of  the  oerre-fibreB,  sometimeB  a  multiplication  of  the 

■ucleiof  the  ebeath,  aad  an  accuiuulatioa  of  granul'scorpuscleaaiuiiiig 

the  remaiDs  of  ihe  fibreH,      TLe  aiie-cjliiiderB  nsualh  persist,  except 

wbero  tbe  deetructioD  of  tiie  lueJullary  «healb  is  most  aJTanced,  and 

there  tliey  ma;  be  int-Tnipt^d.  and  la  Bome  uisea  the;  liave  even  diaiip- 

pitarcd  from  tbe  peripheral  parta  of  many  fil.rea.     There  u  not,  as 

a  rule,  an;  iclUmmator;  cbaoge  in  tbe  interstitial  tissue  of  the  nerTcs. 

and  the  primitive  sbeittb  is  geuer.iHv  uncbacged.     The  alteratiuna  are 

▼arj  cuu8|iicuuu3  in  tlie  ucrveB  of  tbe  pitl&te,  where  tbe;  were  di«- 

oorered  \>j  Charcot  and  Tulpinn  iri  1862,  and  to  these  nerves  it  was 

tbonght  the  cbauge  was  coaQncI,  uutil  it  was  found  in  thi.'  anterior 

spinal  roots  b;  Buhl  in  1867,  and  in  tlie  phrenic  nerve  b;  Louville  in 

1872  i  but  tbe  wide  extent  of  tlie  change,  and  its  conespondencfl  with 

tha  position  and  degree    ^^^^^^^^^^^^^^^^^^^^^^^^ 

of    the    paralysis,    wtre    '^^^■^^^^^^^^^^■^^^^^^ 

only     demoiistiuled     by 

IMjeriue  in  187&*    Tl>e 

alteration  (nbich  can  be 

beat  reveali'd  hj  treating 

recent    specimeus    with 

oemio     acid)     is     thus 

limited,  u  a  rule,  to  tbe 

liflr*e>fibrei.    It  is  easen- 

tiallj  the  same  as  oocure 

in    simple    degeneration 

of  nt^rves,  and  is  often 

dseoribed  aa  "parencbj- 

matuus  neuritis."     It  it 

the    more     murked    the 

longer  the  paral;ais  baa 

lasted.  It  has  even  \>eea 

(oaiid(iuoueBeriea)iuall 

the  cranial  nerves,  eicupt 

the  firxt,  •ecoud,  seveutb, 

andeigbtlLt    Interstitial 

ninltiplicatiou  of  nucU-i  baa  bren    i-el.lom  observed,  exc.-pt  in    tbo 

nerviM  of  the  pidate,  but  it  was  prest^m  in  the  case  of  ophtbaliuo- 

plegi*  u.eulioni-d  on  a  preceding  pug";    (he  nerves  to  the  evebrtll 

tniucles  preaeated  iudieations  of  interotiUal  inflammation,  as  wi-ll  an 

the  acute  degenenitive  .banties  in  tbe  dbres  tbumnelveH.     Minul« 

tueraorrliagea  were  found  in  tbe  sixth  nerves.     In  ono  iicrplioi.al 

case,  Mcjer  found   nodular  ^weUiugs  of  various  nervea,  formed  bj 

cellular  elements  wliiih  separated  the  ner»e-fibres  (Fig.  166.  lowest 

figure). 

*  ttass  MTToboratoa   b;  U»jn,  CUuclMr,  Arabum,  Mania,  and  maa;   otb* 
~  t  ArahoiM.  too.  dL 


Flfl.  160. — latenliUil  and  pannrhTmstOBi  chaoKM 
to  ths  plirtnic  nanra:  onalc  scid  imHntJaoi. 
(Aft*r  M-yer.  loo.  d(.) 

Tba  tlir»  ■cpmt*  flbna  ahoi*  drmnnatiaoaf 
the  dcrTcHbra*  (•.■KUKa'alloD  of  tba  mjtliii. 
4cJ.  with  HiDe  inrmxM!  of  tl<«  anelei. 

TliB  toner  irrmp  of  flht™  li  fram  oiui  of  thp 
no<l<'l.r  •kbIUiik*  od  Ilia  Mma  narva.  aixl  abon. 
in  nddilioo  to  tlie  (l<fg*iii>pM>oii  of  the  Bbra. 
cODaiilcrsbIa  Imr^-iM  In  the  iDtentitikI  Limia. 
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If  the  elementB  of  the  spinal  oord  are  treated  with  oBmic  acid  in  the 
recent  state,  the  motor  ceUs  are  sometimes  found  in  a  state  of  intense 
granular  and  fatfy  degeneration,  sach  as  is  shown  in  Fig.  167.    In  the 

hardened    spinal  cord  the    white 

Xcolnmna  are  always  normal*  and 
in  many  oases  no  change  has 
been  found  in  the  g^y  substance. 
In  others,  howeyer,  the  motor 
nerve-cells  of  the  anterior  comua 
have  been  found  altered,  either 
swollen,  and  unduly  homogeneous 
or  vitreous  in  aspect,  or  smaller 
than  normal,  and  often  with 
shrunken  processes.*  In  rare  in- 
stances collections  of  nuclei  bave 
been  found  in  tbe  grey  substance. 
Of  other  changes  which  have  been 
described,  the  sig^ificauce  is  Texy 
doubtful;  such  are  ''rarefaction 
of  the  grey  substance**  (Vulpian) 
and  an  increase  of  nuclei  around 
^^^  the  central  canaJ,  often  filling  up  its 

fto.  167.— Motor  oerve-celk  fiom  the  lumen— an  appearance  frequently 
saterior  oorno  of  the  spinal  i«rd  in  a  geen  in  cords  from  healthy  sub- 
fatal  esse  of  diphtnentie  paralysis.  .     .  ,     v*  i^   •  i.  1.1        -^i. 

Becent  prepaiation  traatMl  with  oimie  Jec**.  »ad  which  is  probably  with. 

acid*  out  significance   in    this  or    any 

other  disease. 

Aji  a  rule,  no  organisms  can  be  found  in  tbe  nerve-centres, 
although  accumulations  of  micrococci  in  the  Tessels  were  described 
by  Oertel,t  and  of  rod-shaped  bacteria  by  Klebs.}  A  remarkable  case 
has  been  described  by  Buhl,§  in  which  the  uerve-sheaths,  Ao.,  weie  in- 
filtrated with  bodies  described  as  like  those  in  tbe  false  membrane. 
In  this  case  there  were  also  numerous  infarcts  in  the  brain,  as  if  from 
eitenaive  vascular  obstructioiL 


Patholoot. — The  alterations  in  the  nerves  agree  perfectly  with  the 
indications  afforded  by  the  electrical  reactions  in  severe  cases.  ||    There 

•  Vulpian,  *  MaL  da  Syst.  Nerv./  1878;  D^jerine,  <  Gas.  das  H6p^'  1880.  No.  42 1 
Abererombie^  'Trans.  Internat  Mod.  Congross,'  1881;  Percy  Kidd,  'Med.-Chir. 
Trans.,'  1883  ;  Sharkey, '  Brain,*  1890.  Kidd  observed  estensive  Taeoolation  of  the 
eells.  The  probable  signiScanee  of  this  change  has  been  already  meutionedj  it 
seems  to  oecar  in  cells  the  nutrition  of  which  is  gravely  altered.  Kidd's  figures  of 
the  yaeuolated  cells  are  almost  exactly  like  those  found  by  Sankey  and  myself  in  the 
dog  in  chorea  ('Med.-Cbir.  Trans.,'  1879). 

t  'Ziemssen's  Handb.,'  H,  1876,  p.  608. 

t  Eulenburg's  « Real- Ency clop.,'  iv.  p.  167.  {  •  Zeitach.  f.  KoL,*  1867. 

II  The  significance  of  the  electrical  reactions  was  pointed  ont  sa  long  ago  as  18G6 
by  Ziemssen  ('  BerL  kL  Wochensolirift^'  186Q,  Noa.  48  and  44). 
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b  the  IcHi  of  fiuradio  irril&bilit;  wliich  alw&ja  indieates  degeuertttioii  of 
the  Derre- fibres,  and  the  persistence  of  voltaic  initabilit/  which  ehowi 
that  the  muBcnlar  tissue  still  preserTes  its  coniractile  power.  Tlie 
alterations  in  thu  nutrition  of  tbe  muscular  fibre«,  BOmetinies  [uuud, 
are  those  that  maj  occnr  in  other  forma  of  nerve  deg>.>ne ration  and 
nearit Is,  and  correspond  to  this  also  in  their  inconstani^y  and  vnriations.* 
In  eucli  cases  it  ia  probable  that  the  muacular  cbanges  ore  purely 
secondary  to  those  of  the  motor  nerve-fibres.  But  in  other  cases  it 
would  ei'em  as  if  the  cauae  of  the  palsy  had  acti.'d  solelj  on  ths 
muHctcB.  Eince  changes  were  found  in  these  alone  (see  p.  912). 

Tlie  dt^eneraiion  of  the  nerve-Sbres  is  cerlainlj,  in  most  cases,  in- 
dependent of  an;  alteration  of  the  cells  of  the  spinal  cord  :  it  is  most 
intense  at  or  near  the  periphery,  extending  upwards  for  a  variable  dis- 
tance, and  tbnsit  agrees  with  the  alterations  bo  oft^n  fouud  in  cases  in 
which  a  priroar;  degenerative  neuritis  has  resulted  from  the  influence  of 
a  toxic  agent.  ButiuothercaseaconBidcmble  change  in  the  iierve-rooti 
baa  be'^n  associated  with  slighter  but  unoquivoL'al  alterations  in  the 
motor  cells  of  the  spinal  cord.  A  transient  and  slight  lesion  of  the 
eella  often  causes  a  greater  deg'-neration  in  the  Glirea,  but  the  fact 
that  perfect  recovery  and  regeneration  of  the  nerves  occurs  in  diph- 
theritic paralysis,  shows  that  its  cause  cannot  be  an  actually  deetruHive 
altoralion,  and  iti  peripheral  intensity  ahowi  that  it  ia  there  in- 
dependent of  changes  in  the  cells. 

ThuB  the  facta  of  pathologiciil  anatomy  show  that  the  motor  pulsy  A»- 
penda  easeutially  on  acute  alterations  in  the  nutrition  (n-vealed  by 
changes  in  the  structure)  of  the  lower  segment  of  the  motor  |>atb  (see 
»ol.  i,  p.  176),  euBBntially  "  |>iireiichymatoiis."  beginning  in  the  nerve, 
elements  themselves,  although  vascular  disturbance  may  be  aasociaied 
irith  it,  aa  it  ao  often  is  with  various  acute  derungeuienta  of  nutrition. 
Bat  the  facta  alao  show  that  the  three  motor  structures,  the  nerve-oclla, 
the  fihn-a,  and  the  muach.'e,  suffer  in  various  degreea.  The  affection 
of  the  fibres  ia  by  far  the  moat  frequent  ]  that  of  the  cells  ia  slighter, 
inconstant,  and  independent;  that  of  the  muscles  ia  usually  moderate 
and  aeoondary  to  that  of  the  nerves,  but  occasionally  is  primary, 
intense,  and  almost  or  quite  isolated.  To  the  rule  that  thu  ut^uritia 
is  not  interstitial,  one  frequent  eici.ption  should  be  noted,  that 
at  the  nerves  of  the  palate.  The  palatine  nerves  are  contiguous 
to  the  inflammation  of  the  primary  diaeoae,  and  it  ia  probable  that 
they  are  influenced  by  the  abundant  growth  of  organisms  in  the 
fain  memhrana,  which  often  {>enetnite  into  the  subatance  of  the 
mneoua  membrane,  and  even  into  the  tissue  beneath.  IntiTstitiol 
toflammalion  may  ascend  nnrvea,  although  the  purely  pannohymatooa 
aeuritit  only  descends  them  ;  hence  it  is  not  surprising  that  the  pala- 
tine nervea  ahonld  sometimeH  present  evidence  of  inflammation  ihroogh 
a  oosaideTable  extent.      Their  affection  was  long  held  to  !«  the 

•  OeaMtooally  in  injiinr.  to  ner»«  or  in  diiou*  of  the  ■■ritor..>r  pes  matUr  of 
•  pnMDt  vny  uileoM  ymiDUr  and  fat^  dagwimtiso. 
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meobaniBin  bj  which  the  whole  of  the  nerroas  lesion  was  prodnoedL 
It  was  thought  that  the  inflamination  asoends  these  nerves  to  the 
centre,  and  there  spreads.  But  the  discoTorj  of  the  lesion,  and  the 
demonstration  that  it  is  as  discontinuous  as  the  palsy,  hare  rendered 
the  theory  chieflj  of  historical  interest,  although  it  has  been  eTcn 
lately  maintained  that  palatine  ansBsthesia  may  be  caused  by  the 
compression  of  the  nerves  by  inflammatory  products. 

The  special  susceptibility  of  the  palate  is  not,  however,  altogether 
explained  by  the  fact  that  the  local  inflammation  may  extend  to  the 
sheaths  of  the  palatine  nerves.  A  considerable  time  usually  inter- 
venes between  the  primary  angina  and  the  palsy  of  the  palate,  and  the 
latter  may  be  the  first  symptom  of  the  palsy  that  foUows  diphtheria 
of  a  surface  wound,  when  the  throat  affection  is  altogether  wanting. 
From  this  it  is  evident  that  there  is  a  special  susceptibility  of  the 
centres  or  nerves  of  the  palate.  If  this  is  true,  it  becomes  a  question 
whether  the  local  inflammation  has  as  much  to  do  with  the  occurrence 
of  palsy  of  the  palate  as  the  state  of  its  nerves  would  suggest.  The 
peculiar  influence  of  some  poisons  on  certain  parts  of  the  nerve- 
centres  is  well  known,  and  is  illustiated  in  this  disease  by  the  para- 
lysis of  accommodation — a  phenomenon  as  remarkable,  if  not  more 
remarkable,  than  the  paralysis  of  the  palate.  The  lesion  underlying 
the  cycloplegia  has  not  yet  been  discovered,  and  we  do  not  know 
whether  it  is  central  or  peripheraL  In  the  association  of  the  changes 
in  the  medulla,  in  hydrophobia,  with  the  affinity  of  the  rims  for  the 
salivary  gland,  we  have  a  peculiar  and  significant  central  and  peri- 
pheral correspondenoe. 

The  impairment  of  sensation  is  certainly  due,  in  many,  and  probably 
in  most  cases,  to  the  degeneration  of  the  sensory  nerre-fibres. 
Whether  an  affection  of  the  nerve-cells  of  the  cord,  in  which  the 
fibres  end,  co-operates  in  producing  the  symptom  we  do  not  know. 
It  is  not  improbable,  but  the  evidence  on  which  such  a  central  cause 
of  aniBsthesiii  has  been  assumed  (even  recently)  is  invalid.  It  is  the 
symmetry  and  limitation  of  the  loss,  in  such  cases  as  that  in  which  it 
involved  only  the  palms  and  soles.  Peripheral  fibres  possess  a  sus- 
ceptibility related  to  their  position,  which,  alike  mysterious  and  certain, 
gives  rise  to  a  distribution  of  symptoms  suggestive  of  a  central 
disorder.  It  is  possible,  indeed,  that,  as  is  certainly  the  case  with 
the  motor  structures,  the  central  and  peripheral  sensory  elements  may 
possess  a  corresponding  local  instability  of  resistance  to  the  action  of 
*  special  virus. 

The  isolated  loss  of  the  knee-jerk  may  be  due  to  impairment  of  the 
motor  cells  or  fibres ;  when  there  is  actual  palsy,  the  motor  lesion 
affords  an  ample  explanation  of  the  loss,  since  the  symptom  would 
certainly  result  from  the  structural  changes  discovered  in  these  cases. 
An  alternative  explanation  of  the  isolated  loss  is  that  there  is  aa 
affection  of  the  sensozy  mnscle-nerres  analogous  to  that  which 
probably  causes  the  symptom  in  tabes  (see  voL  i,  p.  428). 
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nnicular  anffiatheaia  has  been  observed  in  dipbthoHtio  pslay,  and  an 
ftSectioQ  of  these  oerves,  or  of  their  central  cells,  is  the  prol>able 
«ipI&nation  of  the  ataiy  that  is  sometimpi  so  coDspiououe.  According 
to  tbU  theory,  the  resemblance  V'tvoeu  |jost-dipbtheritic  atazj  and 
the  condition  of  the  tabetic  patient  is  more  than  aiiperfioial,  since  the 
inco- ordination  of  tal>ea  is  chiefly  due  to  an  affection  of  these  nerves. 
The  relation  of  diphtlieritlo  paralysia  to  the  primary  disease  is  a 
subject  on  whicli  rt>cent  investifi^tioDB  have  thrown  inucli  light, 
direct  and  indirect  Such  changes  as  underlie  tlie  symptoms  h^ve 
always  been  found,  when  their  cause  could  be  ascertained,  to  be  due 
to  the  action,  on  the  structures,  of  a  poison  circulating  in  the  blood. 
Itisthoa  brought  into  contaot  with  the  nerves,  of  wliich  some  are 
especially  susceptible  to  its  influence.  Of  this  many  iustaut^a  have 
been  adduced  ("  MuUiptc  Neuritis,"  in  vol.  i).  The  poison  seems  to  ha. 
U  a  rule,  a  themical  substance,  and,  when  due  to  a  specific  disease, is 
produced  by  the  orgaoisRis,  directly  or  iudirectly  Very  clear  prool 
of  this  has  been  furnished  in  the  c&se  of  tetanus,  and  a  similar,  if 
leas  complete  proof,  in  the  case  of  diphtheria,  has  been  supplied  by 
the  important  investigations  of  Marliu.*  He  finds  that  an  albumrnoae 
M  pp^senl  in  the  blood  in  diphtheria  which,  injected  iuto  rabbits, 
causes  not  only  the  same  symptoms,  but  also  the  same  nerve  lesions 
a*  are  met  with  in  diphtheritic  palsy  in  man.  He  Ixilieves  that  it  is 
not  due  directly  l<i  the  bacilli  of  diphtheria,  but  that  these  produce  a 
ferment,  which  acting  on  proteids  in  the  tdssues,  especially  in  the 
spleen,  convert  them  into  the  toiicatbuminoae.  It  js  probable, however, 
tbat  more  facts  have  yet  to  be  discovered  reg&rding  the  "toxise" 
^le  differences  in  the  structure  tbat  suffers  in  diSereul  cases  of 
pftralysis,  and  perhaps  in  different  epidemics,  suggest  ihat  the 
matorial  varies  in  precise  character  and  action,  and  that  more  than 
one  may  be  formed,  as  in  the  case  of  tetanus. t  Moreover  other 
Tarietiea  in  the  agents  may  occasionally  exist,  and  may  explain  auch 
(Mta  aa  the  remarkable  series  recorded  by  Boisstirie.J  la  a  certain 
district  of  Paris  there  occurred  a  series  of  cases  of  severe  diphtheria, 
jwid  at  the  same  time  a  series  of  caaes  of  paralysis  of  the  palatv, 
eyes,  limhs.  heart,  Ac.,  perfectly  like  that  which  occurs  after  diph- 
theria, and  aooompanied  by  albuminuria.  The  remarkable  fact  la  that 
in  these  oiues  of  primary  palsy,  there  was  no  history  of  preceding 
•ore  throat,  and  in  several  of  the  cases  distinct  diphtheria  followeil 
the  paralysis,  which  lessened  during  the  throat  affeetion.  Some  of 
the  cases  of  primary  palsy  seemed  distinctly  to  arise  by  infection. 


Diaoiroais. — A  deSuite  attack  of  diphtheria  and  the  characteristic 
OOMt  of  the  subsequent  paralysis,  render  the  diagnosis  aa  a  rnle  a 

•  &.  Hartia,  -QaUtoalso  LectnrM,'  1898. 

f  Hutia  MKiiDM  th(t  Cbn  bMilIiof  illpbCb«tUda  not  ■niar  iha  blaxl,  butnifwi- 
liBS  bavs  beta  (wcwlonktly  (onnd.  u  w»  ha*«  fsen.  in  tha  nr 
X  'Oas.  Hebd..*  1881.  No*.  30  ond  1!1 
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nmple  matter.  It  is  only  when  the  nature  of  the  ppeeedisg 
lias  escaped  recognition  that  any  real  difficult j  ooearL  It  But  !• 
remembered  that  an  offensire  discharge  from  the  nose  it  »>iDetaMt 
the  chief  indication  of  diphtheria.  But  the  onset  bj  an  aSectka  of 
the  throat  and  eye,  and  the  subsequent  progresnTe  pandjat  io  the 
limbs,  are  so  distinctive  as  to  indicate  at  onoe  the  nature  of  the 
symptoms,  and  often  also  that  of  the  preceding  sore  throdU.  In  moit 
cases  of  this  character  in  which  a  mistake  is  made  there  his  hoes  % 
considerable  interval  between  the  throat  affection  and  the  paUr.* 
Greater  difficulty  is  presented  by  those  cases  in  which  little  attentios 
has  been  paid,  not  only  to  the  primary  disease,  but  also  to  the  car)? 
symptoms,  which  may  pass  away  before  the  limbs  become  affected. 
In  such  a  case  the  later  symptoms  may  be  ascribed  to  m  primiij 
disease  of  the  spinal  cord.  The  absent  knee-jerk  and  inoo-^ffdinatioB 
may  simulate  locomotor  ataxy,  or  the  weakness  may  be  mistaken  for 
simple  paraplegia,  or  the  wasting  be  ascribed  to  a  subacute  polio- 
myelitis. An  important  distinctive  feature  is  the  manner  in  whidi 
the  weakness  spreads  slowly  from  one  part  to  another,  often  lesseoiog 
in  the  part  first  attacked.  In  such  cases  careful  inquiry  will  geoe* 
rally  elicit  a  history  of  transient  difficulty  in  swallowing  and  in  Rid- 
ing, commencing  not  long  after  a  sore  throat.  The  change  in  eleo> 
trical  irritability  is  usually  much  slighter  than  in  acute  atzopfaie 
paralysis,  while  in  the  latter  there  is  no  affection  of  sensation,  and 
there  is  a  more  sudden  onset.  The  onset  of  diphtheritic  panlrdi 
is  more  rapid  than  is  common  in  ataxy,  from  which  also  the  marked 
weakness  and  the  absence  of  much  pain  help  to  distinguish  it.  Ii 
simple  spinal  paraplegia  the  knee-jerk  is  usually  excessive,  and  it  if 
never  abseDt  unless  there  is  marked  wasting  or  ansesthesia  in  the  thigh. 
It  is  not  often  that  there  is  any  difficulty  in  distinguishing  between 
diphtheritic  paralysis  and  hysteria.  The  affection  of  the  palate,  almost 
invariable  in  the  former,  is  never  met  with  in  the  latter  disease.  A 
difficulty  is  sometimes  occasioned  by  the  fact  that  a  true  diphtheiitie 
paralysis  may  be  succeeded  by  hysterical  palsy  or  accompanied  bj 
other  hysterical  symptoms.  Thus,  in  one  case,  paralysis  of  the  palate 
and  ciliary  muscle  had  ceased,  but  was  succeeded  by  general  loss  of 
power  and  of  sensation,  supposed  also  to  be  diphtheritic  The  giil 
was  lying  in  bed  almost  motionless,  with  universal  anesthesia  tod 
convergent  strabismus  from,  it  was  assumed,  paralysis  of  both  sixth 
nerves.  Under  emotional  excitement,  however,  the  limbs  could  be 
moved  with  considerable  force.  The  ansesthesia  was  universal  in 
extent,  a  most  unusual  symptom  in  diphtheritic  paralysis.  Moreorer, 
the  eyes  could  be  moved  to  right  and  left,  but  the  convergence  wii 

*  Thus  a  young  man  came  to  me  with  diitinct  symptoms  of  diphtbsritie  pi» 
lysis,  the  nature  of  which  had  not  been  recognised.  He  had  lost  a  faroUMr  tnm 
diphtheria  three  months  before,  and  the  patient  himself  had  tnflered  from  a  mn 
throat  ten  days  before  his  brother  was  taken  ill.  He  had  not  seen  a  doetar,  €» 
■idering  that  such  affections  '*  were  better  left  alone." 
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maintained  during  the  moTement  and  was  thus  clearlj  due  to  con- 
siderable spasm  of  the  internal  recti ;  aU  the  symptoms  passed  awaj 
after  a  few  days*  '*  moral  treatment."  In  such  cases  the  knee-jerk 
maj  give  important  guidance.  Thus  a  girl  presented  herself  with 
weakness  of  the  left  leg,  and  ansBsthesia  of  both  leg  and  arm,  sym- 
ptoms that  had  existed  since  an  attack  of  diphtheria  six  months 
before.  There  was  also  loss  of  accommodation  and  of  conyerg- 
enoe.  The  latter  were  no  doubt  diphtheritic,  but  the  knee-jerk  in 
the  leg  was  normal,  and  this  made  it  probable  that  the  weakness  and 
the  ansasthesia  were  purely  functional — an  opinion  confirmed  by  the 
previous  history  of  the  patient  and  the  subsequent  progress  of  the 
ease.  She  had  had  a  similar  transient  hemiplegic  attack  two  years 
before,  and  faradism  remoTed  the  palsy  in  a  few  days. 

The  PaooHosis  in  diphtheritic  paralysis  is,  on  the  whole,  good  in 
eases  of  deliberate  onset,  so  long  as  there  is  not  gprave  exhaustion 
from  the  preceding  disease,  evidence  of  cardiac  paralysis,  weakness  of 
the  muscles  of  respiration,  or  inability  to  take  food.  In  each  of  these 
conditions  there  is  danger.  Oonsiderable  retardation  in  the  heart's 
action  is  also  a  yeiry  serious  symptom,  and  so  is  extreme  frequency  or 
irregularity.  The  failure  of  respiratory  power  is  most  grave  when 
both  the  intercostals  and  the  diaphragm  become  weak  at  the  same 
time ;  the  amount  of  mucus  accumulating  in  the  chest  is  an  accurate 
indication  of  the  degree  of  danger.  Paralysis  of  the  vocal  cords  is 
rarely  a  cause  of  death,  because  it  is  usually  incomplete,  but  [>aralysis 
in  the  region  of  the  superior  laryngeal  nerve  is  serious,  because  it  is 
•o  often  associated  with  pharyngeal  paralysis ;  food  readily  enters  the 
insensitive  opening  to  the  larynx,  and  may  thus  cause  great  distress, 
and  even  reach  the  lungs  and  set  up  a  form  of  pneumonia.  Paralysis 
of  the  muscles  of  the  neck  is  a  rather  grave  symptom,  because  paralysis 
of  the  diaphragm  and  pharynx  so  often  occur  in  conjunction  with  it. 
The  sooner  the  paralysis  comes  on  after  the  primary  disease,  and  the 
more  rapidly  it  develops  to  severe  degree,  the  greater  is  the  danger 
to  life. 

The  duration  of  an  attack  is  difficult  to  foretell.  As  a  rule,  the  more 
severe  the  palsy,  the  longer  will  it  last.  If  the  paralysis  of  the  palate 
is  considerable  and  lasts  some  weeks,  it  is  improbable  that  the  liml>s 
will  e8cai>e,  or  that  the  attack  will  be  over  in  less  than  two  months. 
If  the  legs  become  very  feeble,  the  arms  will  almost  certainly  suffer  also. 
On  the  other  hand,  if  the  paralysis  of  the  palate  is  brief  in  duration 
there  is  a  fair  prospect  that  the  limbs  may  escape.  It  must,  however, 
be  remembered  that  complete  recovery  from  the  early  initial  sym- 
ptoms does  not  preclude  the  occurrence  of  others,  but  it  is  not  proba- 
ble that,  in  such  a  c^ine,  they  will  be  severe.  Lohs  of  faradic  irritability 
in  any  region  is  proof  that  the  palsy  there  will  last  for  many  weeks; 
and  if  to  this  is  added  the  loss  of  voltaic  irritability  in  many  muscles 
the  danger  to  life  is  considerable,  because  the  i)oison  is  intense. 
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TLe  prognosiB  is  more  eerioiu  in  children  than  in  ada1ts»  chiefly  on 
aoeonnt  of  their  smaller  reserre  of  strength,  and  the  greater  diffi- 
enltf  of  feeding  them  if  complications  interfere  with  the  ordinary 
method. 

TnaATKmrr. — Of  flrat  importance  in  the  treatment  of  diphtheridc 
parsljsis  is  restoration  and  maintenance  of  the  patient's  strength, 
already  weakened  by  the  preTions  disease.  For  this  end  feeding  is  at 
once  the  most  important  and  the  most  difficult  measnre.  Easily 
digested  nonrishment  should  be  given  at  frequent  interrals,  with  wine 
or  brandy  if  the  pulse  indicates  it.  When  the  palate  is  paralysed, 
pulpy  foods  are  swallowed  mach  better  than  liquids,  and  the  affection 
of  the  palate  does  not  usually  interfere  with  a  due  amount  being 
taken.  A  much  more  serious  obstacle  is  the  paralysis  of  the  phaiynx 
or  of  the  epiglottis  and  upper  part  of  the  larynx.  In  the  former, 
deglutition  may  be  difficult  or  impossible ;  in  the  Utter,  food  cannot 
be  kept  out  of  the  larynx,  and  attempts  to  swallow  occasion  so  much 
distress  that  mental  repugnance  is  added  to  the  physical  difficulty, 
and  it  may  be  impossible  to  giro  food  in  the  ordinary  way.  It  is, 
indeed,  inadyisable  to  do  so  if  particles  of  food  and  drink  constantly 
get  into  the  larynx^  on  account  of  the  danger  of  pulmonary  complica- 
tion. Food  must  therefore  be  injected  into  the  rectum,  or  given  by 
means  of  a  small  odsophageal  tube  or  large  gum-elastio  catheter.  A 
flexible  tube  passed  through  the  nose  does  not  answer  so  well  in  these 
cases,  because  the  paralysis  often  extends  to  the  lower  part  of  the 
pharynx,  and  it  is  absolutely  nr^cessary  that  the  extremity  of  the 
tube  should  be  below  the  paralysed  portion.  Which  method,  rectal 
or  CBsopbageal,  should  be  adopted  must  depend  on  age  and  condi* 
tion,  but  it  is  essential  that  the  patient  should  not  be  allowed  to  pass 
more  than  twelve  hours  without  food  being  given,  in  sufficient  quan* 
tity,  by  one  or  the  other  method.  It  is  unwise,  in  the  case  of  children 
especially,  to  wait,  in  the  hope  that  the  child  may  presently  be  induced 
to  take  food.  Few  cases  of  severe  diphtheritic  paralysis  can  survive 
forty-eight  hours'  complete  fasting,  and  the  danger  of  producing 
exhaustion  by  the  procedure  of  forced  feeding  is  greater  the  longer 
the  abstinence  has  continued. 

The  variable  conrse  of  diphtheritic  paralysis,  and  its  ultimate  ten- 
dency to  recovery,  reader  the  influence  of  drugs  upon  it  very  difficult 
to  ascertain.  There  is  no  evidence,  at  present,  that  any  agent  has  a 
considerable  influence  on  the  morbid  process  itself.  We  have  at 
least  no  means  of  rendering  inert  the  cause  of  the  palsy.  Tonics, 
especially  iron  and  quinine,  often  seem  to  be  useful.  Strychnine  has 
been  largely  employed,  and  sometimes  seems  of  actual  service,  but 
it  is  certainly  powerless  to  neutralise  the  morbid  process  in  its  early 
stages,  and  seems  to  be  without  influence  on  the  spread  of  the  disease. 
Moreover,  it  is  not  wise  to  give  large  doses  of  a  drug  that  stimulates 
so  powerfully  the  affected  nerve-cells.     Recovery  has  been  ascribed  to 
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ita  bvpodermio  ose,  bat  the  evidence  of  a  relation  between  the  two 
boa  in  publieilied  cases,  been  no  more  diittinct  than  when  the  drug  ha* 
been  given  by  the  mouth.  Belladonna  in  large  and  frequent  iloees 
bae  lieen  thought  by  Abi^rorombie  to  do  good. 

Of  local  tre&tmeut  the  most  important  measnrea  are  rubbing 
and  eli-ctricity.  The  ilowly  intermpted  voltaic  uarrent  should  be 
nsed,  to  which  alona  the  muscular  fibres  are  cajiai<lL'  of  respoudiag  if 
the  paralysis  is  severe.  The  current  should,  if  possible,  be  of  kiicL  a 
•trength  as  will  cause  the  muscles  to  coutratt,  l>ut,  in  the  rase  of 
children,  if  an  adequate  strength  causts  severe  emotional  disturbauce, 
it  is  far  better  to  be  content  with  a  weaker  current,  as  strong  as  can 
be  borcie  without  distress  or  alarm.  The  utmost  good  electricity  c&n 
do,  is,  in  this  disease,  extremely  small  compared  with  the  harmful 
influeace  of  a  daily  fright. 

Among  special  symplums  which  may  require  trealraent,  the  piiralysia 
of  ths  pharynx  has  bi-en  already  considered.  The  li'ss  of  accouimcda- 
tioa  scarcely  calls  for  treatment,  and  it  is  dou1<iful  whether  anything 
can  be  done  for  it,  althougli  the  application  of  eserine  (a  half  per 
cent,  solution  in  water)  twice  a  day,  bas  been  reooni  mended  by 
Hersche).  If  there  are  symptums  of  cardiac  failure,  the  patient 
should  be  kept  in  the  rccumtfent  posture,  since  fatal  8;Qcoi>e  has 
occurred  od  sudden  rising.  For  undue  frequency  of  aetion,  small 
doses  of  digitalis  may  be  given,  the  effect  being  carefully  watched. 
Ducbeuiie  recoutmends  faradism  to  the  precordial  region  as  a  power- 
ful means  of  stimulating  a  failing  lieart,  and  several  other  French 
writers  have  endorsed  his  recomuiendation. 

Failure  of  the  muscles  of  respiration  Is  raivly  so  complete  as  to 
oause  death  directly,  but  when  mucus  accumulates  ia  the  oheat* 
suffocating  paroxysms  are  itpt  to  I'ccur,  which  are  attended  with  some 
danger.  If  life  is  tbreaten^-d  in  one  of  these,  artiCeial  respiration 
Duy  carry  the  patient  over  the  attack,  and  Duchenne  advised  n-fiez 
■limulatkon  of  tbe  respiratory  centru  by  far&dism  to  the  back  of  the 
cUesL  An  account  of  a  cose  in  which  the  method  was  employed  with 
■ucoess  has  been  given  by  Millard.*  Tbe  palieut  was  a  man  aged 
thirty,  and  puratysis  of  the  paktc,  dipli'piu,  and  wt-alL-ness  of  the 
limbs  bad  twisted  for  about  throe  weeks,  when  distress  in  breithing 
■uddcoly  came  on  ;  eipimtiou  was  short  and  sudden ;  mucus  accumu- 
lated in  tbe  air-pussages,  causing  a  loud  tracheal  rAle;  the  patient 
could  not  eipel  it,  and  aspbytia  seemed  imminent.  Duvbenne  wac 
called  in,  and,  noting  that  tbe  diaphragm  acted  well,  and  that  tbe 
■ouroe  of  tbe  trouble  wus  tbe  deficient  expiration,  fatadised  tbe  skin 
mH  th«  bock  of  the  tborax,  and  tbus  "rapidly  re-estublislie-l  the 
•Spiimtory  power,  and  caused  the  immediate  eipulsiou  of  a  quuulity 
of  bruocbittl  muuus.  Tbe  p.iiient  was  iiumediatijly  relieved,  and,  tbe 
Bpphcation  being  ivpented  duriug  tbe  next  few  days,  alt  alarming 
■ynptoms  p.uiBed  away,  and  be  ultimately  recovered. " 
■  Qtinud  by  Ij»adeuiT,  loe.  rii.,  p.  6~. 
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Hjdropli>bia  is  the  name  giren  to  a  maladj*  irben  it  affects  man, 
which  is  called  rabies  when  an  animal  is  the  aabject  of  it.  It  is  a 
specific  disease,  always  due  to  a  specific  poison,  always  oontnusted 
from  an  animal,  and,  like  syphilis,  transmissible  only  by  inoculation. 
It  is  manifested  by  symptoms  that  are  chiefly  due  to  disturbanoe  of 
the  nerrouB  system,  and  it  is  almost  always  fataL 

Babus  ih  AnncAiiB. 

Before  describing  the  disease  as  it  occurs  in  man,  it  will  be  well  to 
give  a  brief  outline  of  the  characters  of  the  affection  in  animals.  The 
fullest  description  of  it  is  that  giveji  by  Fleming  in  his  work  on  the 
disease*  The  malady  is  almost  invariably  due  to  inoculation  by  *  bite. 
It  is  the  opinion  of  Fleming  that  it  arises  spontaneously  in  very  rare 
instances,  but  this  is  not  certain.t  It  occurs  chiefly  in  dogs,  wolves, 
foxes,  and  cats,  and  by  these  it  is  oommonly  transmitted,  especially 
by  the  first  two.  It  may  also  be  produced  in  the  herbivora  and  some 
rodents,  but  it  is  probably  very  seldom  transmitted  by  them.  In  the 
dog  the  first  symptom  is  duluess,  with  an  indisposition  to  moTO. 
Then  the  animal  becomes  shy  and  suspicious  or  threatening  in 
manner,  and  afterwards  irritable  and  restless,  with  a  strong  tendency 
to  bite.  Throughout  the  early  period  there  is  a  depraved  appetite ; 
ordinary  food  is  rejected,  and  hay,  straw,  cloth,  wood,  and  cinders, 
and  even  the  animal's  own  hair,  are  eaten.  This  is  an  important 
characteristic,  because  the  presence  of  such  substances  in  the  stomach 
constitutes  one  of  the  signs  by  which  the  disease  can  be  recognised 
after  death.  {  The  bark  usually  becomes  changed  into  a  peculiar 
howl,  which  begins  with  a  short  low  note  and  ends  with  a  long  higher 
note ;  it  has  also  a  peculiar  metallic  ring.  There  may  be  drooping  of 
the  lower  jaw  and  weakness  of  the  muscles  of  deglutition  ;  this  may 
prevent  swallowing,  but  there  is  no  dread  of  water.  XJltimately, 
palsy  always  comes  on ;  it  is  first  manifested  by  unsteadiness  of 
movement,  then  by  increasing  weakness  of  the  legs,  and  at  last  there 

*  Some  additional  facts,  observed  daring  a  long  series  of  investigationi,  are 
described  by  Dowdeswell  ('  Proc.  Royal  Society,'  vol.  xliii,  p,  48).  His  dsMripiion 
has  been  chiefly  followed  in  the  aboye  aooonnt. 

t  See  p.  925. 

X  This  sign  has,  indeed,  been  regarded  as  pathognomonic,  bat  doabts  have  been 
thrown  on  ito  valae.  Qibier  ('  Gas.  Heb..'  1884»  No.  29,  ^.)  states  that  he  has 
repeatedly  failed  to  obtain  eyidenoe  of  the  rabid  state  of  animals  in  whose  stomach 
hay  and  stcaw  were  found,  when  he  employed  the  test  of  sabdoral  inocolation. 
Mr.  E.  Batt,  Vet.  Surgeon  to  the  Brown  Institntion,  informs  me  that  this  feature  is 
not  uncommon  apart  from  rabies,  and  that  it  is  rery  difficult  to  feel  oonfldent,  froBi 
post-mortem  signs  alone,  that  an  animal  has  died  from  this  disease. 
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is  inability  to  stand.  The  animal  then  usnally  becomes  comatose 
aitd  dies.  A  distinction  has  been  made  between  "  dnmb  or  paralytic 
rabies  "  and  "  furious  rabies,"  but  the  dijSerence  depends  only  on  the 
degree  of  excitement ;  all  cases,  if  permitted  to  run  their  course,  end 
in  paralysis,  but  in  the  "paralytic"  form  this  is  an  early  symptom, 
and  the  stage  of  excitement  may  be  represented  only  by  quickened 
breathing.*  After  death,  distinct  changes  are  often  to  be  found  in 
the  nerve-centres.  There  is  congestion  of  the  membranes  and  in  the 
cortex,  with  accumulations  of  lymphoid  cells  about  the  vessels, 
especially  intense  beneath  the  lower  part  of  the  fourth  ventricle,  where 
I  have  found  the  tissue  in  a  state  indistinguishable  from  that  of  acute 
inflammation.  The  changes  are  essentially  the  same  as  those  to  be 
described  as  often  present  in  man.  There  may  be  minute  extrava- 
sations, and  sometimes  hssmorrhage  visible  to  the  naked  eje.  Similar 
but  usually  slighter  changes  are  often  found  in  the  grey  matter  of  the 
spinal  cord.  The  larynx  and  trachea  are  usually  congested,  and  so 
also  are  the  lungs. 

In  the  stomachy  besides  the  peculiar  contents  already  mentioned, 
minute  extravasations  are  commonly  seen  in  the  mucous  membrane. 
The  salivary  glands  present  no  constant  changes,  nor  do  other  organs. 

In  the  rabbit,  according  to  Dowdesweil,  the  symptoms  are  dulness, 
followed  by  excitement,  transient  pyrexia,  and  progressive  paralysis, 
which  is  the  cause  of  death.  The  post-mortem  changes  are  similar  to 
those  in  the  dog,  but  the  stomach  contains  ordinary  food. 

Pasteur  has  discovered  that  the  virus  exists,  after  death,  in  the 
central  nervous  system  as  well  as  in  the  salivary  glands,  and  Dowdes- 
well  has  found  that  it  is  also  abundant  in  the  peripheral  nerves. 
Inoculation  with  the  tissue  of  the  brain  and  spinal  cord  produces  the 
disease  even  more  certainly  than  does  that  of  the  salivary  glands. 
Pasteur  has  also  proved  that,  in  animals,  the  disease  is  produced  far 
more  surely,  and  with  a  more  uniform  incubation  period,  when  the 
inoculation  is  made  beneath  the  dnra  mater,  by  trephining  the  skull, 
than  when  it  is  beneath  the  skin. 

The  peiiod  of  incubation  is  very  variable  in  animals,  especially 
when  the  inoculation  is  subcutaneous.  In  intra-cranial  inoculation  it 
is  generally  from  seventeen  to  nineteen  days,  and  this  whatever  is  the 
source  of  the  virus.  By  passing  the  virus  through  a  series  of  rabbits, 
the  period  becomes  shortened  to  six  or  seven  days,  and  remarkably 
uniform — the  '*  fixed  virus  "  of  Pasteur.  The  poison  exists  in  the 
tissues  only  towards  the  end  of  the  period  of  incubation.  The  nature 
of  the  virus  has  not  yet  been  demonstrated,  but  that  it  is  a  micro- 
organism scarcely  admits  of  doubtf     Its  activity  appears  to  be 

*  Perr^,  'Compt.  reod.,'  ovi.  No.  12. 

t  Gibier  (« Comptes  rend.,'  1884,  vol.  leriii,  and  <Tbte  de  Pant,'  1884)  ftod  ate 
Dowdeawell  (loc.  cit.)  foand  an  organism  in  abundance  in  tbe  central  nerYoas  tyttsm 
in  •011)0  casea;  it  waa  extremely  difficult  to  stain  and  recognise,  and  this^  if  it  was 
really  tbs  microbe  of  rabiea,  eiplains  tbe  frequent  fkUure  to  diaeovar  it    Dowdss 
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rapidly  destroyed  by  deoompoeition,  yet  it  ham  been  fonad  veryftotive 
in  a  dog  that  had  been  buried  fourteen  days.*  It  is  oertaiD»  alao^ 
that  the  saliTa,  dried  before  deeompoeition,  retain!  ite  Timlenoe  for 
many  days.  In  the  dried  spinal  cord  the  Tims  gradually  loaes  its 
power*  whioh  beoomes  extinct  at  the  end  of  ten  days,  even  in  the 
oMe  of  the  "fixed*'  Tims  of  the  rabbitt  The  pathology  of  the 
disease  will  be  again 


Sabum  nr  Haw. 

The  disease  in  man  is  commonly  called  **  hydrophobia,*  becaase  tlie 
difficulty  in  swallowing  induces  a  sort  of  reflected  mental  dread  of 
water.  Although  this  dread  may  be  absent,  and  the  name  at  best 
designates  only  one  symptom,  it  is  so  firmly  established  that  aa 
attempt  to  change  it  would  be  futile.  The  features  of  the  disease  are 
occasionally  simulated  by  other  maladies,  and  this  &ct  has  been 
made,  by  certain  lay  writers,  the  ground  for  denying  the  occurrence  of 
rabies  in  man;  but  such  denial  is  only  possible  through  ignorance^ 
and  its  refutation  is  needless. 

In  man,  the  disease  is  invariably  acquired  from  a  rabid  animal,  and 
is  almost  invariably  due  to  inoculation  with  the  saliva  by  means  of  a 
bite*  In  nine  tenths  of  the  cases  the  disease  is  contracted  from  a  dog, 
in  a  few  oases  from  cats,  very  seldom  from  a  fox  or  a  wolf.  It  has  been 
due  to  a  wound  received  in  the  dissection  of  a  rabid  animal,t  but  it  is 
not  certain  that  inoculation  with  the  blood  alone  will  produce  the 
diseasie. 

A  bite  is  more  effective  if  upon  an  uncovered  part  of  the  bodj,  as 
the  face  or  hand,  than  if  inflicted  through  the  clothes,  by  which  the 
saliva  may  be  wiped  from  the  teeth.  Ohildren  are  often  bitten  about 
the  face,  and  a  large  proportion  of  those  who  are  so  bitten  are  infected. 
It  is  said  that  a  bite  inflicted  immediately  after  a  preceding  bite  in 
less  likely  to  infect,  as  the  teeth  may  have  been  cleaned  by  the 
preceding  bite.  The  disease  may  also  be  caused  by  a  rabid  dog 
merely  licking  a  scratch  upon  the  hand  (and  may  be  thus  produced 
more  often  than  remembered  and  recorded  facts  suggest),  and  it  has 
resulted  from  the  teeth  having  been  used  to  loosen  a  knot  upon  a  rope 
with  which  a  rabid  dog  has  been  tied  up.  A  person  has  been 
inoculated  by  a  bite  from  a  healthy  dog,  inflicted  immediately  after  it 
had  been  fighting  with  a  rabid  animal,  the  saliva  of  which  was  no 
doubt  inoculated.  The  malady  has  followed  the  scratch  of  a  cat,  but 
probably  by  the  animars  saliva  having  thus  been  introduced.  ^ 

It  has  been  said  that  hjdrophobia  has  been  produced  by  the  bite  of 

well  obtained  some  cultivations  from  it,  and  one  animiil  inoculated  with  the  cultivated 
organism  teemed  to  be  protected  from  the  effects  of  the  aoUve  vlrni  ('  Lancet/ 
1886,  vol.  i,  p.  1112). 

*  Qaltier,  'Comptee  rend./  cvi,  1888. 

t  For  an  instance,  see  Bollinger, '  Ziemssen's  Handbnch/  Bd.  iil,  p.  542. 
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KD  ftnimal  not  suffering  from  rabies.  This  ia  opposed  to  all  that  we 
know  of  the  origin  of  other  dieeasei.  The  Btatement  rests  u|>on 
■ome  facts  which  Beem  to  establish  thut  hydrophobia  ma;  result  fruu 
tbe  bite  of  a  dog  which  did  not  at  the  time,  or  for  aSTeral  weeks 
afterwards,  preaent  tbe  recognised  symptoms  of  the  diNonler.  The 
best  explniiation  of  these  cases  is  probabij  thut,  in  some  mre  and 
eiceptional  ci renins' ances,  rabies  may  affect  a  dog  as  n  mnliidT  that 
is  trausient  and  insignificunt.  bat  communionble.  £xiLinf>IeB  of  this 
are  seen  in  most  infectious  diseases.  The  fact  that  dogs  ma;  recover 
from  rabiea,*  makes  it  probal'le  that  the  disetise  is  sometimes  slight. 

The  fncts  mentioned  show  that  onljr  some  of  those  who  are  bitten 
hy  a  rabid  animal  contract  the  disease.  Tbe  diflicultv  of  ascertaining 
tbe  |>ro]>ortioD  is  great,  on  account  of  the  frequent  uncertiuntv 
whether  the  dog  was  reall;  rabid.  It  has  been  calcnlaled  that,  of  ull 
those  bitten  b;  certAinl;  rabid  dogt,  47  piT  cent,  suffer;  of  those 
whose  wounds  were  nuiauterised.  83  per  cent. ;  of  thoa<;  prompllj 
cauterised,  onl;  83  per  centt  On  the  other httnd,  of  pernons  bitten  by 
dogi  nierelv  suspected  to  be  mnd.  only  8  per  cent  suffer.^  The 
immunitj  of  some  persons  is  perhaps  due  to  bites  having  been 
inflicted  through  the  clotbes,  or  to  the  animal's  ti^eth  having  been 
otherwise  freed  from  saliva.  The  poison  ma;  also  var;  in  vitulcDce  at 
differeat  stages. 

The  general  incidence  of  rabies  can  be  traced  to  tbe  exposure  to  tbe 
risk  of  bites,  their  character  and  potiition.  Hence  mure  rnalea  than 
temalrs  lufffr,  the  proportion  being  about  four  to  one.  Most  males 
Rre  in  the  middle  period  of  Hf",  Ver;  few  adult  women  are  affected, 
but  children  of  boib  seies  often  suffer;  the;  are  much  exposed  to 
the  risk  of  bites  on  the  face  and  band  from  straying  dogs.  Ko  len 
then  two  Rfths  of  all  coses  are  under  fifteen. § 

The  period  of  "  iticuL>uti<>D  "  varies  bitwei-n  wide  limits,  and  is  longer 
and  more  variable  than  that  of  au;  other  known  a«ute  specific  diseAse. 
The  common  period  is  from  six  to  ten  weeks.     Bauer  has  calculated 

*  ObKrted  bv  rulenr  and  Aarjr.  T1i«  tsllir  prot«l  Ibe  difrMB  to  be  mbiM  hj 
InnCuUtion  rroni  the  body  of  tbe  prraon  wbi  xh  bitb-ii  mil  diFd  ("  ttudk-IVitCaiiim. 
R*p.."  bj  L»»ffiih*m.  'Cvnt.  f.  Nrr».iikr  .'  \HK>.  p.  11)3). 

t  We  ii*<m1  tDiirfl  fulJ  M  lo  the  tctiial  interval  bcfora  cautfriutlcn.  Muij 
pataiilu  luBirr  wbuic  w»und>  are  caateriK>1  in  a  qoarUir  of  in  liuur — nniplo  tin*  tor 
thf  vinu  ID  pa»  beyond  the  r«ch  of  rauiiin.  But  It  i*  douhtful  wbFlher  th( 
diiccue  irctoccura  if  •  4tick  of  Ditrnte  aC  *ilver  ii  iinmadialpl]'  pluiijivd  lato  a  auiall 

J  Bollintcfr,  lo«.  dL,  from  tlie  itatiitiM  of  Tardiea,  Thamliayn,  and  lloalaj. 

{  During  the  Iwent.v-H'e  yt*n  ending  1878  ('  RrK.-tien  Hmp,'  I87fi),  *S<a  malM 
and  74  famnlea  died  from  hydrophobia  8U  itibIpi  anil  9S  fcmalM  w«Te  auder  IS^ 
—  nua  third  of  tba  matet,  and  toiu  naieiitli*  of  tlie  femalm.  Tha  ^n«I«r  ralatJv* 
l»»U  lUliOity  it  Icait  (but  atiU  oamidtrabU)  la  iblldha^d,  and  iucTMaea  up  to  46( 
Ux  rmtlo  between  the  Miu  ia  2  lo  1  In  iba  Brat  ftva  jran,  and  S  lo  1  in  tba  tUrd| 
Aartng  tba  thirty  yean  IB— U  it  ii  Rl  to  1.  U  Utw  Ufa  the  (vapoBdarann  of 
m1i-  Is  not  sd  graali  bnl  tba  owaa  ar<!  t<w. 
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the  average  period  of  510  cases  to  liaye  been  serentj-two  days,  and 
rather  longer  in  men  (eighty-fiye  dajs)  than  in  women  (sixtj-five  days). 
It  is  shorter  when  the  bite  is  on  the  head  or  neck  than  when  on  the 
limbs.*  In  at  least  half  the  cases,  the  disease  develops  in  from  one  to 
three  months  after  infection.  In  a  few  cases,  the  period  is  less  tban  a 
month,  the  shortest  observed  having  been  about  twelve  days.  Cases  are 
not  uncommon  in  which  the  period  is  more  than  three  months — six* 
nine,  and  in  some  cases  even  twelve  or  eighteen.f  Instances  have,  in* 
deed,  been  recorded  in  which  five,  ten,  or  twelve  years  are  said  to  have 
passed ;  most  authorities  consider  that  in  such  cases  there  has  probably 
been  a  second  unnoticed  infection.  It  is,  however,  certain  that  the 
disease  may  occur  after  an  interval  of  a  year  or  of  eighteen  months, 
and  it  is  difficult,  therefore,  to  deny  the  possibility  of  a  longer  intervaL 
Although  it  is  common  to  speak  of  the  interval  as  the  **  incubation  '* 
period,  it  is  probable  that  only  the  shorter  periods  really  correspond 
to  what  we  understand  by  the  term  in  the  case  of  other  diseases. 

Stxftoxb. — During  the  interval  after  the  bite  there  are  commonly 
no  symptoms.  Occasionally,  towards  the  end  of  the  period,  pain  or 
unpleasant  sensations  are  felt  at  the  seat  of  the  wound,  explicable  in 
part  (but  not  altogether)  by  the  attention  which  is  directed  to  it. 
Mental  depression  is  occasionally  conspicuous,  but  is  commonly  the 
restdt  of  the  sufferer's  knowledge  and  anticipation  of  the  possible 
consequences  of  the  bite.  At  the  onset  of  the  acute  symptoms  there 
may  be  considerable  local  pain,  occasionally  radiating  up  the  limb. 
It  may  exist  for  a  few  days  or  a  week  before  other  symptoms.  Even 
more  frequently,  all  locad  symptoms  are  absent.  Slight  preceding 
fever  (even  with  a  rigor)  has  sometimes  been  observed  for  a  day  or 
two,  but  usually  the  first  indications  of  the  impending  malady  are  a 
sense  of  general  malaise,  mental  depression,  and  disturbed  sleep.  These 
may  exist  for  a  few  days,  even  for  a  week  or  more,  before  the  actual 
onset,  which  is  indicated  by  some  discomfort  about  the  throaty  an 
occasional  sense  of  choking,  or  a  little  difficulty  in  swallowing  liquids. 
The  effort,  if  successful,  has  been  aptly  compared  to  that  of  a  child 
taking  a  nauseous  draught  (Handford).  The  spasm  in  the  pharynx, 
produced  by  the  attempt,  increases  in  the  course  of  a  few  hours,  and 
spreads  to  the  muscles  of  respiration,  causing  a  short,  quick  inspira- 
tion, a  *'  catch  in  the  breath,"  resembling  that  which  is  produced  in 
health  by  an  affusion  of  water.  This  soon  becomes  a  strong  inspira- 
tory effort,  in  which  the  "extraordinary  muscles  of  respiration," 
stemo-mastoid,  scalcni,  Ac,  and  even  the  facial  muscles,  take  part; 
the  shoulders  are  raised,  and  the  angles  of  the  mouth  drawn  outwards. 
Very  rarely  sudden  severe  throat-spasm  has  been  the  first  symptom. 

*  Baner, '  MAiich.  ined.  Wochensch.,'  1886.  If  27  donbtf  al  cases  of  alleged  rery 
long  incubation  were  included,  he  found  the  average  of  687  caui  to  bo  126  dayi. 
The  period  preacnts  very  little  variation  in  the  case  of  bites  by  diffarent  animals. 

f  Muay  well-autbenticated  instances  of  eighteen  months'  daration  are  oa  reoonL 
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At  the  Intensitf  of  the  spasm  increases,  so  does  the  readiness  with 
which  it  is  excited.  It  maj  be  caused  by  the  mere  contact  of  water 
wiih  the  lips,  and  a  state  of  cutaneous  hjpenesthesia  develops,  so 
that  yarioos  impressions,  such  as  a  draught  of  air,  which  normally 
excite  a  respiratory  effort,  bring  on  the  spasm.  The  mere  moyement 
of  air  caused  by  raising  the  bedclothes  may  be  sufficient.  The  patient 
is  often  unable  to  swallow  the  saliva,  which  is  usually  abundant  and 
Tiscid,  so  that  it  hangs  about  the  mouth  and  is  expelled  with  diffi- 
culty ;  this  greatly  increases  the  patient's  discomfort.  Vomiting  is 
common,  a  greenish-brown  liquid  being  ejected.  The  attacks  of 
spasm  are  yery  distressing  to  the  patient;  the  mental  state  which 
they  occasion  increases  the  readiness  with  which  they  are  produced, 
and  in  some  cases  the  mere  sight  of  water  or  the  sound  of  dropping 
water  will  cause  an  attack.  It  may  even  be  excited  by  visual  impres- 
■ions  which  cause  a  similar  sensation,  as  the  reflection  from  a  looking- 
glass,  or  even  a  strong  light.  The  sufferer's  horror  and  dread  of 
these  excitants  becomes  intense.  Thus  the  disturbance  in  the  act  of 
■wallowing  liquids,  which  constitutes  as  it  were  the  first  symptom  and 
key-note  of  the  disease,  spreads,  on  the  one  band,  to  mental  disturbance, 
and  on  the  other  to  extensive  muscular  spasm. 

In  each  of  these  directions  further  symptoms  develop.  The  spasm, 
at  first  confined  to  the  muscles  of  deglutition  and  respiration,  spreads 
to  the  other  muscles  of  the  body,  and  the  paroxysms,  at  first  respir- 
atory, afterwards  become  general,  and  assume  a  convulsive  character, 
although  still  excited  by  the  same  causes.  The  convulsions  may 
oonsist  of  general  muscular  rigidity,  sometimes  tetanoid  in  cbaracter, 
with  actual  opisthotonos,  or  they  may  be  co-ordinated  and  closely 
resemble  hysteroid  convulsions.  During  this  stage  the  knee-ji^rk  is 
oommonly  increased  and  also  reflex  action  from  the  skin.  All  the 
cerebral  centres  may  share  the  over-action,  and  auditory  hyper- 
sssthesia  is  sometimes  very  distressing.  In  other  cases  the  mentiil 
distress  passes  into  delirious  disturbance,  in  which,  at  times,  the 
balance  of  reason  is  lost,  and  the  distress  gets  command  over  the 
mind.  The  horror  with  which  the  attempts  to  drink  and  the  causes  of 
the  distress  are  regarded,  becomes  transferred  to  the  attendants  by 
whom  they  may  have  been  produced.  Actual  delusions  may  super- 
vene, and  may  even  pass  into  a  state  of  |)Ositive  mania.  The  mental 
derangement  is  most  intense  during  the  parox^bins  of  spiLsm,  and 
the  frenzied  patient  may  spit  his  saliva  at  those  al>out  him,  and 
often  attempts  to  bite  them  with  his  teeth,  making  occasionally  strange 
noises  in  his  throat  which  have  been  thought  to  resemMe  the  barking 
of  a  dog.  The  sight  of  a  dog  has  been  known  greatly  to  intensify 
the  mental  excitement,  and  this,  straugt-ly  enough,  in  cases  in  which 
the  sufferer  had  no  suspicion  of  the  nature  of  this  affection.  It  often 
happens,  however,  that  the  very  anxietv  itself  deters  the  bitten  person 
from  alluding  to  its  cause,  until  his  mental  ))n>crsse8  are  exposed  by 
the  withdrawal  of  the  previous  coutrol.    The  idea  of  a  dog  may  entcsr 
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into  the  delaBions  in  strange  ways.  One  patient  will  think  a  dog  is 
nnder  the  bed»  or  that  he  sees  one  in  the  room.  Another  is  aeized 
with  80  intense  a  fear  of  being  mistaken  for  a  dog  that  at  last  he 
fancies  he  is  one,  and  goes  on  **  all  fours.'*  But  there  is  mneh  that 
is  mysterious  in  these  delusions,  as  will  be  pointed  out  in  the  section 
on  Pathology. 

The  mental  disturbance  is  not  always  thus  subordinate,  as  it  were, 
to  the  other  symptoms.  There  may  be  a  rariable  amount  of  mental 
derangement  almost  from  the  first, — an  unnatural  suspicion,  with 
manifestations  of  ill  temper,  saoceeeded  by  a  curious  mental  rest- 
lessness and  loquacity,  and  some  incoherence  in  the  sequence  of 
ideas.  Delusions  and  Imllucinations  are  usually  late  symptoms, 
but  occasionally  some  fake  ideas  are  manifested  early  in  the  affec- 
tion.  Throughout  its  course  there  are  sudden  yariationa  in  the 
mental  state,  which  are  almost  characteristic  of  the  disease ;  a  com* 
plaint,  perhaps  couched  in  indignant  language,  is  succeeded  by  an 
apology,  and  the  frensied  patient  may  alternately  attempt  to  bite  hia 
attendants  and  beseech  them  to  keep  out  of  his  way,  or  to  hold  him  fast 
that  he  may  not  hurt  them.  Similar  mental  disturbance  may  be 
present  in  children,  although  its  details  necessarily  differ,  but  in  them 
it  is  especially  common  for  initial  fear  of  liquids  to  be  lost  in  earlj 
delirium. 

In  adults  also,  as  the  mental  disturbance  increases,  the  respiratory 
spasm  and  difficulty  in  swallowing  often  lessen,  and  sometimes  oease. 
The  couTulsiye  attacks  may  also  cease.  The  patient  may  die,  appa- 
rently exhausted  by  the  attacks  of  fury,  or,  if  life  is  prolonged  lon^ 
enough,  the  mental  and  muscular  excitement  may  giro  place  to  a  state 
of  paralytic  exhaustion,  which  seems  to  represent  the  paralysis  that  is  so 
prominent  in  animals.  Coma  may  come  on,  but  the  patient  usuallj 
dies  within  a  few  hours  of  the  diminution  in  the  symptoms  of  excite* 
ment.  Death,  howeyer,  sometimes  occurs  earlier,  from  asphyxia  during 
a  yiolent  paroxysm  of  respiratory  spasm,  or  from  sudden  failure  of  the 
action  of  the  heart,  a  result  that  is  explained  by  the  lesions  found  in 
the  medulla  oblongata. 

Among  occasional  symptoms  priapism  deserves  mention  |  it  is  not 
yery  common,  but  has  attracted  attention  from  ancient  times. 

The  temperature  is  almost  always  raised.  At  the  outset  the  eleya- 
tion  is  trifling  (occasionally,  indeed,  absent),  and  throughout  the  dis. 
ease  it  may  remain  moderate,  100°  or  101^.  More  frequently,  as  the  sym- 
ptoms increase,  so  does  the  pyrexia,  audit  amounts  to  108°,  104°,or  105®, 
and  may  even  reach  a  still  greater  height  just  before  death,  and  may 
continue  to  lise  for  a  short  time  after  death.  A  rectal  temperature  of 
108  8°  has  been  obsenred  twenty  minutes  after  death  (Handford).  The 
urine  yery  often  contains  albumen,  sometimes  as  much  as  a  quarter 
or  a  third.  Sugar  has  been  found  in  a  few  cases.  The  scar  of  the 
bite  is  said  sometimes  to  become  livid  in  the  course  of  the  disease. 

The  dorat'ou  of  the  disease  has  yaried  in  fatal  cases  from  twelfv 
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lionn  to  ten  days.  The  usual  duration  it  from  two  to  four  dajs ; 
one  tenth  of  tbe  patients  die  in  the  first  twentj-four  hours,  three 
fifths  die  within  three  days.  Oases  exceeding  four  days  in  duration 
are  rare* 

The  course  of  the  disease  has  been  dirided  into  two  stages,  the  first 
distinguished  by  the  respiratory  spasm,  tbe  second  by  the  mental  dis- 
turbance and  couTulsions.  By  others,  an  initial  stage  of  depression 
has  been  distinguished  from  the  later  stage  of  excitement.  The  final 
exhaustion  is  also  regarded  as  a  third  or  paralytic  stage.  But  these 
stages  are  often  not  well  marked  ;  tbe  elements  that  distinguish  tbcm 
may  be  combined  in  various  degrees,  and  those  of  tbe  later  period  are 
sometimes  conspicuous  from  the  first. 

The  special  predominance  of  obtain  symptoms  sometimes  impresses 
a  definite  character  on  the  attach,  so  that  certain  varieties  may  be  <lis« 
tinguished.  Their  recognition  is  of  some  practical  value,  since  it  may 
prevent  some  of  the  frequent,  diagnostic  doubts.  The  most  important 
of  these  varieties  depend  on  tbe  predominance  of  mental  symptoms  on 
the  one  hand,  and  of  convulsions  on  the  other.  Delirious  and  mental 
excitement  may  exist  from  the  onset  of  the  affection,  and  in  such 
ca8e%  the  respiratory  spasm  may  be  less  pronounced  in  the  early 
period  than  is  usually  the  case.  The  special  cbaracter  of  the  mental 
derangement  varies  greatly  according  to  tbe  mental  condition  of  the 
patient,  and  the  amount  of  special  anxiety  he  has  previously  felt. 
There  is  almost  always  very  marked  mental  distress,  and  tbe  dread 
of  the  disease  rather  determines  the  direction  of  tbe  morbid  emotion 
than  causes  it.  If  there  has  been  no  apprehension  of  hydrophobia, 
as  is  often  the  case  in  children  and  occasionally  in  adults  (especially 
of  the  lower  classes),  some  peculiar  delusion  may  be  associated  with 
the  emotion,  s^d  may  seem  to  be  its  cause  when  it  is  prubably  i's 
oonsequence. 

In  other  cases  the  convulsive  symptoms  predominate ;  the  spasm 
induced  by  attempts  to  swallow  quickly  spreads  to  other  muscles 
besides  those  immediately  concerned,  and  the  tetanoid  cbaracter  may 
be  early  assumed.  In  some  instances,  agiiin,  hysteroid  convulsions 
occur  almost  from  the  first,  and  tbe  ri>spiratory  spasm  or  mere  emotion 
excites  the  co-ordinated  convulsive  movement  seen  in  severe  bysteriiuil 
fits.     This  feature  of  the  spasm  may  lessen  as  the  disease  develoj)s.* 

*  Boerha:iTO,  in  his  '  Aphoritmt.'  gave,  noarly  200  jeart  ago,  a  dtMioription  of  the 
diwte  to  graphic  and  accunitc  tiiai  it  is  worth  quoting  in  full  from  the  £iigli»h 
tnnilation  of  Delacoate,  puhlithcd  in  1715: 

"  Cf  tk€  dog-fiMdn9ta, — When  a  man  in  perfect  health  in  infected  with  thit  pt^iAon, 
ftft«r  different  dittanoea  of  time  he  liegint  to  l>e  disunlered  much  after  the  foUowint^ 
■umoer: — ^The  place  pains  him  where  he  Arst  rec^iv'd  the  ii^ury ;  then  foUuw 
wandering  uncertain  pains  in  other,  but  chiefly  the  nearest  pMrta;  a  uoariuws, 
lieavineM,  slowness  succeeds  in  the  whole  system  of  the  muscles;  hi*  sleeps  Hre 
difttarb'd,  uneasie,  full  of  frights,  convuUt«>nt,  and  catching  in  the  tendtmsi  he  is 
eootinnally  restless,  sighs,  looks  dejected,  and  aif ictA  to  be  al«>ne ;  and  it  is  much 
after  tliis  manaer  that  the  diaease  begins  and  flnisbee  He  first  stage.     If  yoa  bleed 

▼OL.  II.  59 


980  HTDBOPHOBU. 

In  animals,  as  we  have  seen,  sjmptoms  of  paralysui  are  mncli  mon 
prominent  than  they  are  in  man,  and  sometimes  they  giye  a  spedil 
character  to  the  attack.  Examples  of  the  tme  paralytic  form  in  maa 
are  not  common,  although  twenty  cases  have  been  collected  bf 
Oamaleia.*  The  canse  is  usually  an  extensive  bite,  but  the  dniation 
of  the  symptoms  is  nearly  that  of  the  common  form ;  sensibility  ii 
generally  preserved,  the  sphincters  involved.  The  chief  morUd 
changes  are  in  the  spinal  cord.  The  onset  has  been  sometimes  bf 
Budden  paraplegia,t  as  in  the  well-known  case  of  the  man  Goffi.  The 
nature  of  this  case  would  not  have  been  suspected  had  not  the  ioocnlt- 
tion  test  been  employed.  The  symptoms  closely  resembled  those  of 
'* acute  ascending  paralysis."^  It  is  im|>ortant  not  to  mistake,  fort 
peculiar  manifestation  of  the  disease,  the  effects  of  any  potent  ageot 
employed  in  its  treatment.  The  depressing  influence  of  curara  od  t^ 
motor  structures  has  probably  been  thus  mistaken ;  §  and  some  otber 
instances  of  this  mysterious  form  of  palsy,  may  haTe  been  paraljtie 
rabies. 

Pathologioal  Anatomy. — The  blood  is  generally  flnid,  as  in  mtnj 
acute  diseases.  The  throat  and  pharynx  are  commonly  coDge^ted; 
and  so,  in  many  cases,  are  other  organs,  especially  the  spleoi  tnd 
kidneys.  The  brain  and  spinal  cord  often  present  conspicuous  oon^ 
gestion.    The  most  important  morbid  changes  are  revealed  only  bj  tbi 

him,  then  the  blood  doth  not  carry  the  face  of  any  defect.    Then  are  all  tbe  foi^ 
going  symptoms  increased,  and  there  follows  besides  a  prodigioas  nairownesi  tii 
pressure  about  the  heart  and  chest ;  breathing  is  difficult,  and  aooompaniad  vitt 
sighs ;  he  frequently  shakes  all  over ;  his  hairs  stand  an  end,  and  trembles  all  om 
at  the  sight  of  water,  of  any  sort  of  liquors,  or  even  upon  the  aight  of  transpsitit 
things,  or  reflecting  like  looking-glasses;  he  loses  his  appetite  entirely,  yet  he  ai 
■wallow  anything  that  is  very  dry  and  solid.     The  touch  of  any  moistnre;  (AUti 
with  his  lips  or  tongue,  creates  an  incredible  anguish,  tremorB*  violent  codtsImm^ 
and  a  raving ;  he  vomits  tawny,  glewish  clmler  or  green-like  leeka ;  he  grows  loy 
hot,  feverish,  sleepless ;  is  troubled  with  a  priapisme ;  and  he  thinks  very  disordolf 
of  things  quite  foreign  and  unusual.    Thus  doth  it  go  on,  and  here  abtohw  iti 
second  stag^.    Afterwards  doth  everything  constantly  grow  wone»  and  yonll  smb 
see  him  loll  out  his  rough  and  dry  tongue,  gape  wide,  speak  hoarsei,  have  s  gmtf 
drought,  grow  raving  at  every  attempt  to  drink,  at  the  sight  or  touch  of  any  Uqav; 
gather  froth  in  or  al)Out  his  month  ;  to  endeavour  the  spitting  of  the  aune  epoe  tki 
bystanders,  even  against  his  will;  to  bite  and  snap  at  ererythii*^  within  Usittdb 
and  that  involuntarily,  nor  yet  to  be  withheld  from  those  attempts;  he  gntshiflii 
teeth  with  froth,  snarling  like  a  dog;  his  pulse  aow  and  breathing  begie  ts  id, 
cold  sweats  break  out  on  all  sides,  raves  in  the  highest  degpree^  notwithsCndsf 
which  he  is  all  the  while  sensible,  and  is  afraid  for  the  bystanders  that  he  slil 
unwillingly  hurt  'em.     Hence  you  may  always  reckon  upon  his  dying  ;#iu:  n  Ike 
fourth  duy  from  the  first  state  of  his  illness)  convulsed  with  a  most  teniUe 
npon  drawing  his  breath." 

*  See  Le  Gendre, '  L'Ann.  m6A.;  1887,  No.  4a 

t  Bieochon,  *  Gaz.  hebd.,'  1887,  No.  10. 

t  See  the  *Brit.  Med.  Journal,'  1886,  vol.  ii,  p.  880. 

§  See  the  com  ments  of  Ostermayer  in  his  abetract  of  an  *  vntypieel  *  eM 
by  Schaffer  (*  Cent.  f.  Nervenkr.,*  1891,  p  27). 
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BUflMMope,*  and  uv  foaad  in  the  oentral  nerroiu  ■Tstem.  Tkej  an 
niy  Tuiable  in  thar  degree,  ^nd  are  sometimes,  although  seldom, 
sbwDt.  Of  nine  eases  I  hare  examined,  morbid  changes  irere  dlstinok 
is  mmm.    These  were  indioations  <rf  Taaoular  distnrbanoe}  '1''wt»tii(n 


ns.  188.— BydioplMiUat  pwlnaealw  ibcath  dkt«nd«d  with  baoo^rtai 
from  (bt  hjpogloMal  naelMu. 

if  small  TMssIs,  aoenmnlations  of  leaooo^te^lika  eoipnseles  arotnd 
them  and  in  the  tissnes,  clots  in  the  small  Teasels  eridentlj  formed 
dming  life,  and  minute  hemorrhages.  These  changes  an  met  vitli 
in  TariouB  parts,  especiaUj  in 
tte  cortex  of  the  hemiitpheres, 
tbe  medulla  oblongata,  and  the 
■innal  eord.  Tbej  an  always 
most  intense  in  the  mednl^ 
between  the  eminentia  tens 
aboTc  and  the  decussation  of 
the  pTramida  below,  and  espe- 
aiallj  in  the  neighbourhood  <d! 
the  pnenmogaatric,  hrpogloBsal, 
ud  spinal  accessory  nuclei.  The 
aoenmulations  of  leaoocjtcs 
ftbont  the  Tessels  is  a  very  oon- 
•picaons change;  they  BUrro and 
the  oater  wall,  and  may  Ite  so 
nomerous  as  to  fill  up  the  whole  space  within  the  lymphatic  sheath 
(Fig.  168);  they  may  extend  along  the  ressel  for  a  cunsiderable 
disUoce,  and  eren  pass  into  the  adjacent  tissue  (Rg.  169).  The 
*  Tb«7  have  bmii  iiiTattigated  ud  dtwribed  by  CoaU,  Qifford  Allhntt.  Bansdik^ 
mjttlt,  ud  othn*.    Tbo  figan*  ban  gl*«B  an  from  a  pkpH-  of  mj  own.  |  ~ 

ia  Um  'Patk.  Tnai..'  vol.  ixriU. 


Wn.  169.  —  HypoglMfl  aoclsoii  bde^ 
ejUa  arovnd  a  faMcl,  saA  tttradliif  lals 
th«  adjaoant  tlaaM, 
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nuclei  contain  a  much  larger  number  of  flnch  corpnscles  tlum  nomkl 
and  in  places  the;  maj  be  aggregated  and  form  dense  masaea 
(Fig.  170),  irhich,  since  the  oorpusdea  may  be  regarded  M  identical 
with  pua-oella,  ar«  in  hot  "  miliaiy  abacwuea."    niew  ooUectioiii 


/^'^r\  ^^\  ^^  ■**"^ 


Fia.  170  — Ca  I*  o<  ths  hjpgg  omI 
KMtno  DDclent  en  tlw  Leli      D 

iMMCTtM, 


maj  aometimea  also  b«  aesn  ontaide  the  grej  matter,  scattered  at 

,  aa  it  ware,  eapedaUj  about  the  root-fibrea  of  the  nerrea 

(Pig.  170).  The  thrombi  within 

the  Tesaela  fill  their  carity,  and 

maj  present  curved  lines  aa  if 

'  tbey  had  been  exposed  to  the 

j  pressure  of  the  blood.    At  tho 

aeat  of  these  clots  the  walls  of 

the    vessel  maj   be    distinctly 

thiukened.        The     nerre- cells 

sometimes  appear  awollen  and 

slightly    more    granular    than 

under    normal    circumetancea, 

but  their  alterations  are  trifling 

•'•■^*^*:-**™"-°'?*'.T  -^   •«7'^?«  in  the  hardened    epecimens  in 
N«f  origin     ,  .  ,    ^,  '^        , 

which  tliey  are  commonly  exa- 
mined. The  hssmorrhagea  are 
nsnally  small,  and  only  rarely  sufficiently  large  to  be  visible  to  the 
naked  eve  In  the  spinal  cord  the  alterations  are  usually  much 
slighter,  and  are  confined  to  encrustation  of  the  vesBels  with  lenoo- 
oytea  and  to  an  increase  in  the  number  within  the  grey  matter  ;  in 
this  the  changi'B  are  usually  greater  than  in  the  white  columna, 
although  they  involve  these  in  severe  forms.  They  may,  indeed, 
be  so  intense  as  to  constitute  a  condition  practically  at  aonts 
myelitis.  Even  when  s  case  has  run  so  rapid  a  ooorae  aa  to  be 
&tal  in  three  daya  aucb  myelitic  changea  maj  tw  eonapionona.* 
•  SaluBv,  'A.  f.  Fsjdi,'  ^iK. 
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The  *' miliary  abscesses"  are  yeij  seldom  seen  in  the  ooid.  On 
the  other  hand*  the  central  nervons  system  may  present  no  other 
alterations  than  are  common  after  death  from  asphyxia,  and  this  even 
in  an  animal  inoculated  with  rabies,*  as  well  as  in  man.  Outside  the 
nerrons  system  leucocjtal  infiltration  has  been  seen  in  the  salifary 
glands  and  in  the  kidneys.f 

Pathology. — It  may  be  well,  in  eonsidering  the  pathology  of  the 
disease,  to  disf  inguish  the  facts  that  are  certain,  or  possess  a  proba- 
bility almost  equivalent  to  certainty,  from  the  mere  liypotheses  that 
afford  at  present  the  best  explanation  of  the  phenomena  obserred. 

(1)  It  is  certain  that  the  disease  is  the  result  of  a  virus,  not 
Tolatile,  and  transmissible  only  by  inoculation.  That  it  is  a  micro- 
organism has  not  yet  been  demonstrated,  but  does  not  admit  of 
doubt.  The  virus  seems  to  increase  within  the  body,  and  so  causes 
the  disease ;  Pasteur  has  shown  that  it  develops  best  and  chiefly  in 
the  central  nervous  system,  where  inoculation  (in  rabbits)  never 
fails,  as  it  sometimes  does  beneath  the  skin.  The  virus  certainly 
varies  in  intensity,  within  limits,  and  so  (inversely)  does  the  period 
of  incubation.  Such  increase  in  intensity  may  be  produced  by  the 
successive  inoculation  of  a  series  of  animals  with  full  doses.  The 
position  of  the  anatomical  changes,  coupled  with  the  character  of  the 
symptoms,  shows  that  the  virus  acts  most  intensely  on  certain  parts 
of  the  medulla  oblongata,  next  on  the  spinal  cord,  next  on  the  cortex 
of  the  brain.  But  the  variable  degree  of  the  changes,  and  their 
occasional  absence,  prove  that  they  are  secondary  effects  of  the 
disturbance  of  the  function  of  the  nerve-elements  by  the  virus,  an 
influence  known  in  other  diseases  to  have  vascular  disturbance  as  its 
oonsequence,  although  the  latter,  if  intense,  may  have  its  own  effects. 

(2)  We  must  regard  as  hypothetical  the  explanations  that  have 
been  given  of  the  variable  and  often  long  interval  between  the  bite 
and  the  symptoms.  The  minimum  interval  may  fairly  be  regarded 
as  a  true  "incubation*'  period,  and  slight  variations  in  it  may  be 
referred  to  the  intensity  of  the  virus  ;  hut  for  the  much  longer  period 
that  is  so  common  we  are  still  without  any  bettt^r  explanation  than 
the  old  one,  that  the  virus  is  lodged  for  a  time  in  the  vicinity  of  the 
wound,  and  at  l&st  dislodged  by  some  accidental  influence,  such  as 
gymnastic  exertion,  to  which  this  effect  was  ascribed  in  one  case.  But 
two,  if  not  three,  questions  need  consideration  in  connection  with  this 
problem.  We  must  assume  that  both  organisms  and  germs  are 
introduced ;  that  the  symptoms,  since  they  never  occur  at  once,  are  not 
due  to  the  former,  which  perish,  probablv  often  leaving  other  germs ; 
and  that  the  shorter  "  incubation  '*  period  is  the  time  ut>eded  for  the 
development  of  a  sufficient  number  of  organisms  from  the  germs, 
perhaps  within  the  nerve-centres.  The  lo<'ali8ation  of  the  germs 
near  the   wound,  but  bevoiul  the  reach  of   tmlv  cautciisation.  is 

•  Bovighi.  *Biv.  CUn./  1880.  f  CoaU.  Hals  WhiU>,  kt. 
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easier  to  oonceiTe  than  local  peraiatence  of  developed  oiganiiiiis. 
When  malaise,  ^kc,  precede  the  onset  for  some  weeks,  it  is  possible  that 
the  organisms  first  developed  are  too  few  to  produce  the  disease,  which 
only  results  from  the  maturity  of  a  second,  far  more  numerous  **  brood.*' 
Maujforms  of  organised  Tims  seem  only  to  break  down  the  resistanoe 
of  normal  function  where  they  possess  a  certain  degree  ci  inteiudtj. 

It  has  been  extensively  held  (by  Pasteur  and  others)  that  the  path 
of  the  organisms  from  the  wound  to  the  nenre-centres  is  by  the  nerves, 
and  by  this  slower  transit  the  long  interval  is  explained ;  but  the  theory 
is  improbable,  and  the  interval  is  too  variable  to  be  thus  ezplaioed. 
Such  a  transit  would  certainly  entail  indications  of  intense  neuritis^ 
invariable  and  preceding  the  onset  All  facts  suggest  that  the 
ofganbms  introduced  soon  die,  and  that  germs  introduced  or  gene- 
rated are  effective  by  their  development  in  the  nerve-centresL  There 
is  no  difficulty  in  conceiving  that  they  reach  these  by  the  blood.  The 
entrance  of  a  few  germs  into  the  peripheral  nerves,  and  development 
there  at  the  same  time  aa  (or  a  little  before)  the  chief  development 
takes  place  in  the  central  organs,  is  a  possible  explanation  of  the  local 
nerve-pains  experienced  in  some  cases. 

From  the  facts  of  the  disease,  and  from  what  we  have  learned  of 
analogous  maladies,  we  may  assume  that  the  symptoms  are  due  to  the 
direct  action  of  the  virus  on  certain  parts  of  the  nervous  system* 
The  active  agent^  in  some  allied  diseases  (as  tetanus),  is  a  chemical 
product  of  the  organisms.  No  facts  have  yet  been  ascertained  to 
suggest  that  this  is  true  of  rabies,  although  it  cannot  be  considered 
unlikely.  There  is  reason  to  believe  that  the  organisms,  by  their  growth, 
produce  a  material  incompatible  with  their  continued  existence  in  the 
system.  It  is  on  the  latter  theory  that  Pasteur  bases  the  explanation 
<rf  his  prophylactic  treatment,  and  we  shall  have  to  return  to  it  in 
eonsidering  the  latter. 

The  way  in  which  the  virus  acts  is  suggested  by  the  character  ti 
the  symptoms.  Its  primary  effect  on  the  nerve-centres  seems  to  be 
to  increase  their  activity,  and  especially  to  augment  the  reflex  eoE* 
eitability  of  the  medulla  oblongata  and  of  the  spinal  oord,  while 
corresponding  disturbance  of  the  cortex  causes  the  delirium,  Ac. ;  the 
effect  on  the  medulla  oblongata  increases  the  excitability  of  the  respir- 
atory centre ;  and,  as  the  extraordinary  muscles  of  inspiration  (not 
the  diaphragm)  are  chiefly  excited  by  reflex  influences,  the  inspiratory 
efforts  are  of  the  **  costo-superior  '*  type.  The  centre  for  these  move- 
ments is  adjacent  to  that  for  deglutition,  and  the  region  of  the 
medulla  in  which  the  changes  are  most  intense  is  that  in  which 
the  glosso-pharyngoal,.pnettmogastric,  and  hypoglossal  nerves  are 
situated.  The  effect  of  the  poison  seems  to  be  chiefly  on  these  centres, 
just  as  other  organic  poisoL»  have  specific  actions  on  other  parts  of 
the  nervous  system.  The  p€\iod  of  excitement  is  often  succeeded  by 
the  opposite  condition,  shown  hv  the  paraplegic  weakness  and  ooma 
that  may  supervene.    But  ano^  her  agency  may  be  concerned  in  the 
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abolition  of  funotion,  vii.  the  vascular  changes  that  are  revealed  bj 
the  microscope,  and  which,  as  we  have  just  seen,  must  be  regarded  as 
secondary  resnlts  of  the  functional  over-action.*  These  are  some- 
what random  in  distribution ;  the  exact  points  at  which  they  occur 
are  apparently  influenced  by  conditions  which  are,  so  far  as  the 
disease  is  concerned,  accidental,  the  specific  poison  only  determining 
their  general  situation.  When  they  do  occur,  however,  the  leuoocyUil 
infiltration  may  be  so  great  as  to  break  up  the  tissue,  and  even  to 
constitute  a  minute  point  of  suppuration;  and  if  the  point  thus 
sJEected  is  important,  gr&ye  paralytic  consequences  may  ensue  in  both 
the  medulla  oblongata  and  the  spinal  cord*  Further,  it  is  probable  also 
that  the  cortical  excitement  acts  upon  the  centres  of  the  medulla 
oblongata  and  increases  their  disturbance.  We  know  how  much  the 
functions  of  the  pneumogastric  are  under  mental  influence ;  the  sight 
and  vomiting  from  disgust,  are  examples.  On  the  other  hand,  it  it 
possible  that  the  disturbance  of  the  medulla  may  determine  the  direc* 
tion  of  the  cerebral  derangement.  We  may  often  trace,  in  the 
symptoms,  evidence  of  this  peculiar  mutual  interaction  of  the  bulbar 
and  cortical  disturbance. 

It  is  important  to  note  that  some  of  the  symptoms  of  hydrophobia 
not  only  resemble,  but  are  identical  with  those  of  hysteria.  The  con- 
vulsion may  be  distinctly  of  hysteroid  character,  and  the  frensied 
horror  at  the  sight  of  water  has  a  close  parallel  in  the  maniacal  stage 
of  many  hysterical  attacks.  In  connection  with  the  barking  and  bit- 
ing of  the  hydrophobic  patient,  it  should  be  remembered  that  both 
aetions  may  occur  during  the  attacks  of  pure  hysteria ;  the  biting  is 
especially  common.f  There  is  nothing  in  itself  extraordinary  in 
hysteroid  disturbance  forming  part  of  the  functional  disturbance  of 
the  brain  that  results  from  a  different  cause,  but  the  therio-mimicrj 
of  hysteria  is  a  mysterious  phenomenon,  the  significance  of  which  le 
doubtless  great,  though  at  present  bevond  our  observation.  It  is  not 
lessened  by  the  prominence  of  the  condition  in  a  malady  due  to  a 
Tims  exclusively  animal,  especially  since  it  cannot  be  altogether  ex- 
plained by  the  assumption  of  mental  preoccupation. 

The  special  paralytic  form  seems  to  be  due  to  the  action  of  the  virus 
being  primarily  and  specially  on  the  spinal  cord,  and  being  from  the 
first  depressant  in  its  influence.  We  cannot  at  present  explain  the  last 
fact,  but  some  light  is  thrown  on  the  first  by  the  factj  that  injection 
of  the  virus  into  the  veins  causes  the  paralytic  form,  while  subduiul 
inoculation  always  gives  rise  to  the  ordinary  variety  with  initial  exciie- 
m«int.  Through  the  blood  the  virus  can  evidently  have  free  access  to 
the  spinal  cord.     But  the  difference  in  ite  influence  in  tbe  two  cases 

*  Hence  it  it  incorrect  to  •pi'mk  of  inflammation  of  the  nicdulU  as  the  effect  of  the 
poieon  and  the  cante  of  the  tymptomt,  and  to  make  a  compariton,  as  hat  ho<'n  done, 
between  the  condition  of  the  mednlla  in  h}drophohia  and  that  of  Peyer'a  patches  in 
ijpboid  fever. 

t  See  the  deaciiption  of  this  diieaae.  }  Pasteur,  confirmed  bj  Szpilmana. 
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raggesti  some  differenoe  in  the  Tims,  and  in  the  character  of  iti 
action  on  the  nenre-elementSy  to  which  we  hare  at  preaeDt  no  cine. 

DxAovoBis. — The  ajniptom  of  greatest  Talne,  aa  indicatiire  of  the 
natnre  of  the  affection*  ia  nnqnestionablj  the  peculiar  respiratoij 
apasm  excited  bj  attempta  to  Bwallow  liquid*.  The  histoij  of  a  bite 
nanallj  givea  significance  to  definite  symptoms,  but  oocasionallj  mis- 
leads when  these  are  equivocal. 

In  certain  acute  diseases  of  the  throat  and  chest,  sudden  dysphagia 
has  given  rise  to  a  suspicion  of  hydrophobia,  chiefly  when  the 
dysphagia  is  not  due  to  pain,  but  is  reflex,  a  throat  spasm.  Such 
cases  are,  howerer,  Tory  rare,  and  the  history  and  other  symptoms  are 
ditttinctire  if  ordinaxy  care  is  used.  It  is  more  likely  that  these 
affections  should  be  mistaken  for  hydrophobia  than  that  the  latter 
disease  should  be  oyerlooked.  The  chief  diagnostic  difficulty  is  in 
connection  with  nervous  disorders.  Gases  in  which  the  mental 
disturbance  preponderates  may  be  mistaken  for  simple  insanity,  but 
the  associated  spasm,  significant  even  if  slight,  and  the  onset  after  a 
suspicious  bite,  generally  prevent  error.  If  there  is  a  form  in  which 
spasm  is  absent,  the  distinction  from  simple  insanity  may  be  only 
possible  by  the  extremely  rapid  course  of  the  affection.  No  patient 
ever  passed  from  mental  health  to  a  state  of  imminent  danger  in  two 
or  three  days  in  consequence  of  simple  insanity.  The  opposite 
mistake  is  far  more  common ;  a  previous  bite  leads  to  an  erroneous 
diagnosis  of  rabies. 

Organic  brain  diseases — meningeal  h»moxThage,for  instance  oeenr- 
ring  in  a  per»on  who  had  been  bitten  by  a  dog,  have  been  mistaken  for 
hydrophobia.  One  case  is  recorded  in  which  the  mistake  was  only 
discovered  at  the  post-mortem  examination.  The  character  of  the 
convulsions  and  delirium,  and  the  absence  of  respiratory  spasm, 
should  prevent  the  error.  From  tetanus,  hydrophobia  is  distinguished 
by  the  late  period  after  the  bite  at  which  the  symptoms  develop.  A 
difficulty  can  scarcely  arise  (except  in  the  case  of  idiopathic  tetanus) 
unless  the  patient  has  received  some  recent  wound  of  another  nature. 
The  respiratory  spasm  and  aversion  to  liquids  in  the  one  case,  and 
the  early  trismus  in  the  other,  almost  always  suffice  for  the  di^nosia. 
If  the  symptoms  of  hydrophobia  are  present,  the  association  of 
general  tetanic  spasm  with  the  respiratory  distnrbanoe  is  quite  com- 
patible with  the  hydrophobic  nature  of  the  case. 

Symptoms  bearing  a  superficial  resemblance  to  hydrophobia  some- 
times occur  in  those  who  have  been  in  great  dread  of  the  disease,  in 
consequence  of  a  bite  from  an  animal  possibly  or  certainly  rabid. 
The  knowledge  that  difficulty  in  swallowing  is  a  symptom  of  the 
disease,  determines  the  occurrence  of  spasm  in  the  throat  on  degluti- 
tion, perhaps  analogous  to  the  "  globus  hystericus."  The  patient's 
fears  are  intensified  as  the  spasm  increases  in  degree,  and  a  dread 
of  water  may  come  on.    Hysterical  convulsion  may  be  added,  and  the 
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groap  of  Bjmptoms  produced  maj  deoeiTo  eren  the  medical  attendant. 
In  this  *' lj88opbobia»*'  or  **  pseudo-bjdrophobia,"  aa  it  baa  been 
termed,  tbe  moat  important  diagnoatic  element  ia  tbe  absence  of  all 
tme  reapiratory  apaam;  there  ia  not  the  peculiar  "catch  in  tbe 
breath"  tbat  cbaracterisea  the  genuine  diaeaae.  There  haa  alwaja 
been  much  preceding  mental  alarm,  but  too  much  weight  must  not  be  , 
placed  on  thia,  becauae  great  anxiety  of  necessity  often  precedea  true 
hydrophobia.*  The  aymptoma  of  the  apurioua  form  commonly  soon 
aubaide  if  the  mind  of  the  patient  can  be  tranquillised,  or  if  the 
patient  haa  recourae  to  aome  method  of  treatment  in  which  he  can  be 
induced  to  place  confidence.  An  inatance  of  thia  is  afforded  by  the 
caae  of  Dr.  Buisaon,  who  after  reoeiying  on  a  acar  aome  saliva  from  a 
patient  who  was  auffering  from  hydrophobia  (real,  or  more  probably 
supposed)  thought  himself  suffering  from  the  diseoae.  He  took  a 
▼apour-bath  and  waa  well.  He  afterwards  treated  forty  caaea  of  the 
aame  character  aucoeaafuUy  in  thia  manner!  But  there  are  other 
caaea,  regarded  aa  apurious,  in  which  the  mental  disturbance  is 
intense,  apaam  distinct,  and  the  patient  passes  into  a  state  of  exhaus- 
tion and  diea  in  a  few  daya.  It  ia  probable  that  most  of  these  casea 
are  genuine,  although  they  haye  been  published  aa  8puriuus.t 

I  have  more  than  once  known  a  first  attack  of  hysteroid  convulsion, 
in  a  lad  who  had  been  bitten  by  a  dog  aome  time  before,  to  be  mistaken 
for  hydrophobia  on  account  of  the  barking  and  biting  and  general 
convulsion.  The  absence  of  the  respiratory  apasm,  and  the  intermit- 
ting character  of  the  diaturbance.  should  prevent  error,  which,  indeed, 
can  only  occur  if  the  characteristica  of  aevere  hysteria  are  not 
known. 

FftooNoaia. — ^Attacka  of  hydrophobia  differ  .in  their  intenaity  and  'n 
the  rapidity  of  their  course,  but  at  present  all  we  can  aay  is  that  in 
any  given  caae,  however  mild,  only  one  issue  can  be  looked  for.  It  is 
to  be  hoped  that  the  future  may  render  the  prognosis  lesa  grave ; 
although  we  aeem  aa  far  aa  ever  from  an  actual  cure  for  the  developed 
disease,  we  may  atili  echo  the  hope,  expreased  by  BoerLiave  nearly 
two  hundred  years  ago,  **  Nor  ought  we  yet  to  despair  of  finding  out, 

*  There  haa  more  often  been  %  tendency  to  refr^rd  the  freimine  tliteeee  m  imagi- 
Duy  than  to  mittake  the  tpnrioat  for  the  genuine.  Thit  tendency  it  especially 
marked  among  critics  who  have  not  seen  the  case,  who  do  not  scruple  to  cast  doabta 
on  the  nature  of  even  fatal  cases.  It  ia  not  certain  that  death  has  ever  occurred 
from  mere  "lyssophobia." 

t  The  diagnosis  of  the  spurious  from  the  genuine  form  of  the  dixeiue  is  thus  a 
matter  on  which  there  is  ver^v  wide  di(fcr*'nce  of  opinion,  which  involves  also  the 
diagnostic  indications.  This  <lifPerence  will  probably  be  lessened  considfrably  now 
that  we  hnve  an  Hp(>a'ently  crucial  tei*t  in  the  results  of  inoculation.  Two  fatal 
casea  described  as  "  }>scudo- hydrophobic"  hnve  been  publislioil  by  Hroatlbeut  ('Clin. 
8oc.  Trans./  Feb.  23rd,  1883),  the  spurious  character  of  which  n)>|)ear8  to  me  t>  bo 
open  to  question.  In  oue  csne  it  is  true  the  bite  wa«  received  fivf  yeara  before,  but 
tliis  oaght  not  to  be  allowed  to  determims  the  diagnosis  (^ee  p.  92C). 
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BOiue  time  or  other,  a  peculiar  antidote  for  this  poison,  seeing  we  bifi 
succeeded  in  poisons  thought  formerly  as  destructive/* 

T&EATMBNT. — PreveTitive. — The  prevention  of  a  disease  is  important 
in   proportion  as  its  treatment  is  ineffectual;   and   the   fatalitj  o! 
hjdrophohia  renders   its   prophylaxis  of  paramount  urgency.    Tbe 
prevention  of  hydrophobia  is  the  prevention  of  rabies,  and  this  eould 
be  readily  effected  in  Great  Britain  on  account  of  our  insnlar  pomtion. 
The  enforced  muzzling  of  all  dogs  for  a  period  of  one  year  would 
almost  certainly  stamp  out  the  disease.*    It  cannot  be  doubted,  also^ 
that  the  number  of  dogs  is  vastly  in  excess  of  any  real  need  of  the 
community.     Most  cases  of  hydrophobia  are  due  to  animals  kept  for 
pleasure,  not  for  use,  and  often  ill* kept.    More  might  also  be  dooe  to 
make  those  who  keep  dogs  familiar  with  the  early  symptoms  of  lahtei, 
and  to  render  it  a  criminal  offence  to  permit  a  dog  that  presents  such 
symptoms  to  be  at  large. 

Until  this  wise  and  humane  measure,  the  universal  use  of  the  massif 
is  adopted,  the  prevention  of  hydrophobia  centres  in  the  method  devisei 
by  Pasteur,  and  in  the  cauterisation  of  the  bite.  Pasteur^s  system  of 
prevention  depends  on  the  fact  that  by  drying  the  spinal  cord  of 
rabbits  that  have  been  rendered  rabid  by  inoculation,  the  vinu 
becomes  less  active ;  the  subcutaneous  injection  of  an  emulsion  of  soeh 
a  cord  (dried  for  fourteen  days)  causes  no  definite  symptoms  of  ^ 
disease,  nor  do  subsequent  inoculations  or  injections  made  with  cordi 
dried  for  a  less  time.  After  such  inoculations  an  animal  ii 
**  protected,"  and  does  not  suffer  from  rabies  if  afterwards  bitten  hj 
a  rabid  animal,  or  even  if  inoculated  with  the  virus  in  its  most  acti?6 
state.t  These  conclusions  have  been  confirmed  by  Horsley4  hi  i 
series  of  experiments  on  dogs,  which  seem  to  be  free  from  any  source 
of  fallacy.  In  these  experiments  the  preventive  treatment  was  carried 
out  before  the  infection.     Pasteur  further  believes  that  such  a  comse 


*  That  tucb  a  measure  u  not  adopted  b  a  nHtional  disgrace^  which  k 
by  the  fact  that  the  Qovernment  derives  part  of  its  revenue  from  a  tax  upon  dogi. 
The  opposition  to  the  nse  of  the  muzzle  is  one  of  the  strangest  developmcHts  cf 
morbid  sentiment.  There  are  apparently  thousands  of  well-meaning  people  who 
would  prefer  that  hundreds  of  dogs  should  perish  every  year  of  a  painful  vahdtjf, 
that  many  human  lives  should  be  annually  lost»  and  scores  of  persons  sboaU  bssn^ 
jected  for  months  to  acute  mental  agony — rather  than  that  dogs  shoold  be  isade  tt 
wear  au  apparatus  wbicb  causes  them  a  trifling  annoyance  for  a  few  days.  Thii 
perverted  sentiment  ought  to  be  met  with  universal  abhorrence^  as  a  disgraet  it 
humanity. 

t  Pasteur  puts  forward  the  theory,  already  rt^f ered  to— which  has  however,  i^ 
thing  to  do  with  the  accuracy  of  his  facts — that  the  virus*  a  micro-orgamsn,  pro* 
duces,  in  its  development,  some  substance  by  which  its  growth  is  checked,  as  ii  tki 
growth  of  yeast  by  the  alcohol  produced.  He  thinks  that  the  spinal  cord  eootsifl 
both  the  virus  and  tbe  antidotal  product,  and  that  the  antidote  is  mach  less  iaiB* 
enced  by  the  process  of  (irying  than  is  the  vims. 

X  *  Report  of  Committee  of  Inquiry  into  M.  Fsstenr's  T^reatmsBt  of  BIy*** 
phobia,'  1887. 
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of  injections  ii  effectiTe  in  pTeventing  the  oocorrenee  of  the  disease 
in  a  person  whi>  hiiH  been  atreaiJ;  inoculated  with  rabies,  and  he  hoa 
treated  thutt  jiinn?  thousands  of  bitton  persona.  The  efficacy  of  the 
tre&ttnt-ut  has  been  the  subject  of  much  dJacuBsion,  and  bo  also  has  ila 
niet;'.  Two  facts  only  are  certain.  First,  the  danger  that  mbies  maj 
be  communicated  hy  the  treutment  is  very  small.  There  ia,  indeed, 
ODA  CB£e  in  which  this  result  is  rendered  probable  bj  the  very  unuaual 
oharai'ter  of  the  symptom,  the  case  of  the  man  Oolh,  who  waa  bitten 
bj  a  mhid  cat,  and  died  of  paralvtio  rabies  in  St.  Thomas's  Hospital 
(•ee  p.  930}.*  But  this  case  only  brings  into  rcliet  the  immunity  with 
which  the  couriie  of  t'eatment  baa  been  pursued  in  an  enormous  number 
of  cases  t  The  other  ta^t  is  that  the  treatment  ia  not  iuTariabl/ 
■Qcceaaful.  Id  aererol  iuHtanoes,  rabies  has  developed  at  about  the 
■ame  time,  after  the  on^nal  bite,  that  it  might  be  expected  to  develop 
bad  the  treatment  not  been  adopted,  and  its  severity  has  not  apparently 
been  modified.  The  efficacy  of  the  treatment  has  therefore  to  be 
judged  from  statiatica,  and  the  diffii:ulty  of  drawing  a  conclusion  ia 
great,  and  is  increased  by  the  fact  that,  of  a  given  namber  of  persona 
bitten  by  a  mod  dog,  only  a  proportion,  aometimea  small,  suffer  after- 
wards from  the  diaease  (see  p.  92S).  But  the  proportion  who  hare 
suffered  after  undergoing  the  Fasleurian  treatment  is  certainly  far 
smaller  than  it  would  be  in  a  like  number  of  persona  who  had  not  bc-en 
thoa  treated.  Up  to  the  end  of  18S6.  2fi82  persona  had  l«en  inocu> 
l&ted,  and  the  subsequent  mortality  from  rabies  among  them  was 
between  1  and  12  per  cent  Even  allowing  largely  for  doubtful  bites 
it  is  estimated  that  not  less  than  £  per  cent,  of  such  a  series  would  huve 
died  without  the  treatment.^      We  cannot  feel  sorv  that  in  all  cases 

■  Tha  niult  tui  been  ucribeil  to  th«  drcomituiM  that  (ba  man  «■■  alnuM  cob- 
itsatlj  dmnk  wbilv  naduvoioK  tbe  treatmeat. 

t  It  hu  bam  tvggetted  tbat  loma  ot  tha  deatha  from  tba  ordinary  (orm  of  rablMi 
■flar  tba  Ircatrnt^C,  were  doc  to  tha  inoculationi,  liut  the  owe  rifarrod  to  randers 
tbia  donbtfuL  It  «uggcau  that  tha  inoculaiioti  with  tba  nbbit'i  cord  KQald  prodaca 
tba  panljtle,  md  Dit  tbe  ardioaiy  form. 

2  *  Report  of  Hydropbabia  CoiiiniUl«a,'  p.  S.  Soma  fnrtbar  f  arta  ara  vary  tm- 
yortant.  Of  238  prrMiiii  bitt«n  bj  aaimnU  io  whicb  rabies  was  earbaSn  (rlthar  bj 
iuoculatioD  I'mni  the  npiiia]  curd  or  from  tha  oecarri  nea  of  nbica  in  olbar  aoimala 
or  pcraoDa  hitt«i]  onlj  4  died,  irhila  Hitbont  inocDlatioo  40  mnnld  prolxhlj'  hara 
died.  Tb«  mortxlilj  amoog  partooi  liittan  bj  rabid  wolvaa  it  ticedtnglj  bigb  ;  tba 
Mtaa  ara  (^'oarHlly  aevcrc,  and  prompt  cautpriwtion  U  impoMiblat  48  ptrraoni  ao 
bitten  wrm  treated  ;  a  mortality  of  30  irDnld  baTe  been  almoat  rertaio,  but  only  9 
dlrd,  and  in  8  of  thcac  tha  lyoiptame  eomnimced  while  nndar  traatmeDt.  One  Tvry 
atrtkiiig  pronp  of  onace  ■•  tliat  of  lix  cliiMreo  bitlan  at  Bradford,  January  EUh, 
1886,  by  a  dog  proved  to  ba  tabid  by  aipurimciital  inoculation,  and  by  tba  fact  that 
■MOthrr  per*an  who  bad  \utn  bitUii  b_*  tbe  aame  dog  Ji*^  of  hydrophohia  on  Marrb 
4th  of  tba  aame  jtt.  The  «ix  childran  who  ware  tmted  werr  perfrrtl;  well  a)  lb* 
ttU  of  tha  report,  rightern  montba  after  tha  bitea.  A  inora  cntrlal  teat  eonld 
^rdlt  be  detdaad.  Equally  atrong  te  the  liiituice  of  three  chlldrvn  blllan  at 
SUplry,  Torktbire,  in  Maroh,  ISSO,  and  treatvd  by  Puilcur.  aU  of  whom  nm.lned 
««Ua]rMTlaln',i>bilsani'tli<'r  pcnun  bitten  liy  iba  aama  dog,  and  not  treatad,  died 
m  bydnii.liDbla  Mifn  wr<'k>  after  tbo  bite. 


940  HTDBOPHOBIA. 

the  animal  that  iDlIieted  the  bite  was  actually  rabid,  and  henoe  *  new 
Bonroe  of  uncertainty  is  introdacedp  the  influence  of  wbicb  cannot  be 
accurately  assessed.  The  Committee  on  Hydrophobia  inyestigated 
the  facts  of  ninety  unselected  cases  treated  by  Pasteur,  and  in  two 
thirds  of  these  there  was  evidence  which  satisfied  the  committee  thai 
the  dog  was  rabid.  In  no  less  than  twenty-four  the  bites  were  on 
naked  parts,  and  the  wounds  were  not  cauterised  or  treated  in  any 
way  likely  to  preyent  the  action  of  the  Tims.  Every  one  of  these 
ninety  patients  had  continued  well,  although  all  had  been  bitten  mora 
than  six  months,  and  most  of  them  more  than  a  year  before.  In  sach 
a  number  of  cases  of  this  character  it  was  calculated  by  the  committee, 
on  the  lowest  estimate,  that  not  less  than  eight  would  hare  suffered 
from  hydrophobia.  Tbe  conclusion  from  the  facts  at  present  available 
seems,  therefore,  to  be  that  the  treatment  is  of  great  value,  although 
it  does  not  secure  absolute  safety,  and  that  the  method  is  not  attended 
by  more  than  an  extremely  small  risk  of  the  production  of  rabies* 

Treatment  of  the  Bite, — Tbe  poison  is  deposited  in  a  wound,  and  if 
it  can  be  destroyed  before  it  passes  into  the  blood,*  the  disease  will 
be  prevented.  The  measures  to  be  adopted  for  this  purpose  belong 
to  the  province  of  surgery,  but  may  be  briefly  mentioned.  If  the 
wound  is  on  a  limb,  the  circulation  should,  if  possible,  be  arrested  by 
a  ligature  around  the  limb,  applied  immediately.  Free  bleeding 
should  be  encouraged  and  the  wound  should  be  well  washed.  These 
measures  are  most  important,  because  it  is  not  often  that  the  cautery 
can  be  immediately  applied.  The  use  of  these  measures  in  the  case 
of  bites  of  every  kind  ought  to  be  part  of  the  education  of  children. 
The  wound  may  be  sucked,  if  there  is  no  abrasion  in  tbe  mouth, 
which  should  be  washed  out  each  time.  Absorption  of  poison  throngh 
a  mucous  membrane  (to  judge  from  experiments  on  the  conjunctiva) 
occupies  several  minutes.  As  soon  as  possible,  the  wound  should  be 
thoroughly  cauteiised  by  the  actual  cautery,  nitric  add,  or  nitrate  of 
silver.    Whenever  practicable  the  bitten  part  should  be  excised. 

The  treatment  of  the  developed  dieeaee  has  to  be  directed  chiefly  to 
the  diminution  of  the  suffering  of  tbe  patient.  At  the  same  time 
recovery  cannot  be  said  to  be  impossible.  It  is  certain  that  cases  have 
recovered  in  the  past,  and  it  seems  therefore  certain  that  cases  will 
recover  in  the  future.  However  slender  may  be  the  hope  of  doing 
more  than  lessen  suflfering,  the  patient  should  not  be  given  over  into 
tbe  hands  of  death,  even  indirectly  by  efforts  exclusively  directed 
to  the  euthanasia,  still  less  ostensibly,  as  by  the  feather  beds  of  old.t 

*  Thif  is  the  common  theory  of  eaaterisation,  bnt  is  hardly  ooiuittent  with  the 
iMumed  localisation  of  the  poison  In  the  wound  during  the  period  of  incubation.  It 
b,  however,  certain  that  cauterisation  is  of  little  Talue  unleM  it  is  almost  tmma- 
diate.  Promptness  is  of  more  importance  than  the  agent  employed.  A  •moker'a 
**  vesuvian  "  would  probably  be  quite  effect aal  if  instantly  used. 

t  It  b  curious  to  note  how  the  name  of  the  disease  preserves  the  fact  that  the 
horror  of  water  was  formerly  regarded  not  only  as  a  characteristic  of  the  dbease. 
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The  pathological  lesions  show  tbat  the  functional  nerrous  excite- 
ment  has  organic  consequences,  and  it  is  important,  in  order  to  lessen 
these,  and  to  maintain  the  strength  of  the  patient,  that  ^ehatever 
excites  the  paroxysmal  disturbance  of  the  nervous  system  should  be 
carefully  avoided.  A  dimly  lighted,  qniet  room  should  be  secured,  and 
only  the  necessary  attendants  should  be  admitted  into  it.  Every  sight 
or  sound  likely  to  disturb  should  be  avoided,  and  it  would  probably  be 
wise,  if  the  spasmodic  dysphagia  is  great,  to  feed  only  by  peptonised 
enemata. 

The  drugs  that  have  been  employed  in  the  treatment  of  the  disease 
are  innumerable,  and  embrace  (besides  most  known  sedatives)  a 
number  of  alleged  specifics,  all  of  which  have  been  abundantly  proved 
to  be  useless.  The  treatment  employed  in  the  few  cases  in  which 
recovery  has  taken  place,  has  generally  been  found  powerless  in  other 
instances. 

One  case  is  said  to  have  recovered  under  the  influence  of  merourj, 
but  this  has  been  tried  since  in  numberless  instances  without  result. 
Curara,  however,  has  been  credited  with  three  cures  (Offenburg, 
PoUi,  and  Watson),  of  which  one  case,  that  of  Offenburg,  seema 
undoubtedly  genuine.  The  drug  was  first  recommended  half  a  century 
ago  by  an  Englishman,  Sewell,*  but  tried  in  small  doses  it  failed.  It 
arrests  the  hydrophobic  spasms  by  paralysing  the  motor  nerves,  and 
this  may  render  artificial  respiration  necessary.  There  seems  to  be  a 
remarkable  tolerance  of  curara  in  this  disorder.  The  dose  commonly 
employed  has  been  from  -ji^  to  i  of  a  grain  repeated  every  quarter 
or  half  hour  until  there  is  general  muscular  paralysis,  and  renewed  as 
this  effect  passes  off.  PoUi  administered  in  all  three  gpuins  in  five 
and  a  half  hours  to  a  child  twelve  years  old.  Even  grain  doses  have 
failed  to  cause  paralysis.f  One  case,  probably  genuine,  has  been 
recorded,  in  which  recovery  occurred  under  the  use  of  Calabar  bean  and 
hypodermic  injections  of  morphia  (Nicholls).  Bromide  of  potassium 
has  very  little  influence ;  if  given  at  all  it  should  be  in  large  doses, 
one  or  two  drachms.  Chloral  gives  some  relief,  and,  in  a  case  recorded 
by  Sansom,  life  was  prolonged  for  ten  days  under  its  use.  It  is  pro- 
bable that  the  combination  of  chloral  and  morphia,  which  has  a  s{>ecial 

bat  M  the  predominant  element  in  its  pathologry,  which  affonled  the  chief  therm|>eu* 
ticml  imiicatiun.  "  In  the  intervult"  (of  VfueHection,  savM  Bo«)rha«ve)  **  he  niui»i  l>e 
blinded  aud  thrown  into  a  cold  pond,  or  be  mado  wet  with  the  continual  thrt>wing 
of  water  upon  him,  till  he  doth  not  seem  any  more  to  be  afraid  of  water,  or  but 
little,"  a  finil  reservation  that  was  at  least  prudent. 

*  And  also  by  Waterton,  the  naturalist,  who  brought  to  England  a  supply  of  the 
drag  (eee  '  Dolan's  Hydrophobia,'  2nd  ed..  p.  170,  and  Water^m's  '  Travels '). 

t  But  it  it  possible  that  in  some  cases  the  agent  has  not  bet-n  very  active.  Thus^ 
in  a  caee  recorded  by  Bristowe.  in  whicli  as  much  as  I|  grains  weru  injected  at  a  time^ 
and  8  graius  in  twenty«four  hours  produced  very  little  effect,  the  curara  "  had  besQ 
In  stock  some  time,  and  there  was  reason  to  believe  that  it  had  deteriorated  in 
qoaUty"  (*Brit.  Med.  Joorn.,*  April  28th.  1885).  The  aetivity  of  the  specioMT 
■hoald  alwaya  be  tested. 


M2  MSIALLIO  POISONING. 

influence  on  the  respimtorj  centre,  deserreR  further  trial,  and  on  the 
whole  constitutes,  as  tar  aa  is  at  present  known,  the  wisest  treatment 

Tracheotomy  was  suggested  bj  Marshall  Hall  as  a  means  of  aTerfcing 
death  duriog  an  asphyxiating  attack  of  spasm,  but  it  is  probably 
powerless.  The  spasm  involves  the  cbest  wall,  and,  according  to  Pitt,* 
the  glottis  is  widely  open  during  the  attack. 

Of  the  Tarious  remedies  that  have  been  held  in  popular  esteem 
or  vaunted  as  private  specifics,  little  need  be  said.  They  furnish 
a  curious  chapter  in  the  history  of  charlatanism  and  credulity. 
**  Hitherto,**  we  may  still  say  with  Bocrbaare,  **  we  have  not  met  with 
any  one  which  deserves  credit  enough  to  be  entrusted  with  the  life  of 
people  thus  miserably  afflicted,  for  no  one  is  known  whereof  the  ex- 
periments be  certain,  but  they  owe  their  birth  either  to  speculation, 
or  they  have  been  copied  from  others  and  taken  upon  trust.**  The 
list  of  reputed  remedies  that  he  gives  has  received  a  long  addition 
since  his  time.  Persons  who  ^ncy  that  they  are  suffering  from  the 
disease  are  cured  by  these  measures,  and  their  recommendations  are 
repeated  with  confidence  by  those  whose  readiness  to  express  an  opinion 
is  inversely  proportioned  to  their  capadty  for  forming  a  judgment. 
Foremost  among  these  measures  is  the  vapour-bath  of  Buisson,  the 
origin  of  which  has  been  already  mentioned  (p.  987),  and  which  every 
few  years  makes  its  reappearance  in  the  public  papers. 

The  saliva  of  persons  suffering  from  hydrophobia  has  been  proved 
to  be  capable  of  communicating  the  disease  to  animals.  Hence  the 
attendants  should  be  cautioned  to  have  no  uncovered  abrasions  on  the 
hands,  and  to  wash  from  the  eyes  and  face  any  saliva  that  may  have 
been  spit  on  them.  If  they  are  bitten  by  the  patient,  the  wound 
should  be  treated  as  if  it  had  been  inflicted  by  a  rabid  animaL  These 
precautions  remove  all  danger,  and  any  anxiety  that  is  felt  may  be 
removed  by  the  assuranoe  that,  of  the  thousands  of  persons  who  have 
attended  on  patients  with  hydrophobia,  no  authentie  instance  has 
been  recorded  in  which  the  malady  was  thus  eontraoted.t  Nor  has  it 
ever  been  known  to  have  been  acquired  through  making  a  post-mortem 
examination  on  the  bodies  of  persons  who  have  died  from  the  disease. 


METALLIC  POISONINO. 


Many  metals,  when  taken  into  the  body,  cause  chronie  disturbance 
of  the  nervous  system,  in  addition  to  the  acute  svmptoms  thai  are 
produced  by  a  considerable  dose  of  the  poison.    The  latter  aie  not 

•  Q.  N.  Pitt,  *  Med.  Timet/  Jane  20th,  1885. 

f  Indeed,  even  the  danger  of  bitee  seems  smilL  A  ehild*  whose  mslsdj  was 
verified  by  the  inocaUtion  test»  bit  two  persons  whose  wounds  were  onoaaterised,  end 
St  the  end  of  six  months  they  were  still  well  ('  Riv.  Clin,  di  Bologns,*  Ang^  1886). 
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oonndered  here,  since  tbej  belong  to  the  province  of  tozicologj.  The 
more  cbronio  disturbance  generally  results  from  the  often  repeated 
entrance  of  small  quantities  of  the  metal,  and  seMom  succeeds 
a  single  large  dose.  The  chief  metals  that  influence  the  nervous 
system  are  lead,  arseuic,  silver,  and  mercury. 

LsAD-poisoNnro. 

Etiologt. — The  occurrence  of  symptoms  of  lead-poisoning  seems 
to  be,  to  some  extent,  determined  by  individual  peculiarities.  Of  a 
given  number  of  persons,  all  of  whom  have  been  exposed  to  the  same 
influence,  and  exhibit  indications  of  the  presence  of  lead  in  the  system, 
some  will  suffer  considerably,  some  slightly,  others  not  at  all.  Little 
is  known  of  the  conditions  which  thus  influence  the  result,  but  females 
s«^m  more  prone  to  suffer  than  males,  the  weakly  than  the  strong, 
and  those  who  inherit  a  tendency  to  gout,  especially  if  the  affection, 
thus  inherited,  was  due  to  the  same  cause.  Disturbances  of  the 
nervous  system  are  much  increased  by  intemperance;  the  influence  of 
alcohol  in  eroking  cerebral  symptoms  is  not  only  observed  in  man, 
but  has  been  noted  in  animals. 

The  duration  of  exposure,  before  symptoms  occur,  varies,  and  is 
chiefly  determined  by  the  amount  of  lead  daily  absorbed.  When  this 
is  large,  severe  symptoms  are  often  induced  in  a  few  weeks.  Some  of 
tho  most  acute  forms  occur  in  young  persons  whose  exposure  has  been 
brief.  It  is  probable  that,  when  the  daily  dose  of  the  poison  is  small, 
a  certain  amount  of  tolerance  is  sometimes  established,  which  may  be 
vltimately  overcome  in  consequence  of  the  accumulation  of  lead  in  the 
system,  or  in  consequence  of  some  impairment  of  the  general  health.* 

The  sources  of  lead -poisoning  are  very  numerous,  but  may  be 
divided  into  two  groups,  the  indu$trial  and  the  accidental.  Of  the 
former,  the  most  potent  are  lead-works,  especially  those  in  which 
white-lead  is  prepared,  but  more  frequent  are  the  various  industries 
in  which  prepared  lead  is  used.  Painters,  plumbers,  type  founders, 
compositors,  and  those  who  glaze  pottery  with  lead,  are  the  most 
frequent  sufferers.  Glass  grinders  may  also  suffer,  leud  being  a  con- 
stituent of  most  kinds  of  glass.  Various  other  occupations  involve 
liability  to  poisoning,  often  unsuspected.  Licking  gummed  paper, 
tinted  with  colouring  matter  containing  lead,  and  tho  process  of 
pivparing  cards  with  a  lead  glaze,  have  been  eff»>ctive.  The  accidental 
sources  are  extremely  numerous;  the  most  frequent  is  the  contamina- 
tion of  drinking-water  by  leaden  pi[>es,  or  by  lead-lined  cisterns  f 

*  On  these  and  most  oilier  facte  relating  to  the  •ubject,  numerotii  origiiiHl  obeer> 
mtions  clinical  and  experimental,  will  be  found  in  '  Lead  Poitonini;,'  by  T.  Oliver, 
M.D^  Edinburgh.  1891. 

t  Tarioas  chemical  peenliaritSet  of  water  will  make  it  take  np  lead  more  readily. 
For  particnlart  the  reader  it  referred  to  workx  on  hygiene.  A  cu»ioiu  instance  ia 
i«latad  by  Thome  in  which  leftd-)K>isoning  at  SheAt*Ul  was  due  to  the  pn^sence  in  the 
Witter  of  a  peculiar  acid  derivcil  from  the  toil  (*  PrHCtitioner,*  Dec.,  1886,  p.  466)i 
Tbis  danger  from  water  was  known  two  thousand  years  ago. 
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Add  fnnis,  oooked  in  glaied  earthenware  iFeesels*  bare  become 
charged  with  lead ;  shot  left  in  irine  bottlee,  after  cleaning,  has  been 
dissolved  bj  the  wine  or  '*  mineral  water ; "  snuff  maj  be  contaminated 
in  consequence  of  being  packed  in  lead-paper.  Lead  enters  into  the 
composition  of  some  hair  djes  and  cosmetics,  and  cases  of  lead* 
poisoning  have  occnrred  from  their  nse.  Infants  at  the  breast  have 
been  poisoned  by  a  lead  ointment  applied  to  excoriated  nipples. 
Lastly,  symptoms  of  chronic  poisoning  have  occurred  from  the 
continued  medicinal  administration  of  lead. 

The  most  frequent  path  by  which  lead  enters  the  system  it  the 
alimentary  canal,  not  only  by  the  accidental  contamination  of  articles 
of  food,  but  also  through  uncleanliness.  Workers  with  lead  ofcen 
neglect  to  remove  all  trace  of  lead  from  their  hands  before  taking  food« 
and  thus  become  poisoned.  This  is  shown  by  the  influence  of  enforced 
cleanliness,  which  lessens  the  amount  of  lead-poisoning  among  such 
artisans.  The  saliva  dissolves  but  little  of  the  carbonate  of  lead  (the 
form  in  which  the  metal  is  most  frequently  received).  The  hydro- 
chloric acid  of  the  gastric  jnice  transforms  it  into  soluble  chloride, 
and  the  bile  also  dissolves  it,  bnt  in  each  case  products  of  digestion 
hinder  the  process,  insoluble  albuminates  being  formed,  and,  as  a  rule, 
most  of  the  lead  passes  away  by  the  bowel  (Oliver).  When  lead 
enters  through  the  skin,  as  in  poisoning  from  the  use  of  cosmetics  and 
hair  djes,  it  may  be  dissolved  by  some  of  the  organic  acids  secreted 
by  the  cutaneous  glands,  or  get  through  the  skin  in  consequence  of 
the  friction  employed  in  rubbing  hair  dyes  into  the  roots  of  the  hair. 
Lead-poisoning  has  been  produced  in  children  by  the  continued 
use  of  Gk>ulard*s  lotion  *  Lead  may  be  thus  absorbed  by  those  who 
work  with  the  hands  immersed  in  preparation  of  the  metaL  It  may 
certainly  enter  by  the  mucous  membrane  of  the  nose  (in  the  caae  ol 
poisoning  by  contaminated  snuff),  and  probably  also  by  that  of  the 
other  air-passages;  inhaled  particles  are  dissolved  by  the  alkaline 
secretion,  or  enter  the  blood  and  are  transformed  into  soluble 
bicarbonate  by  the  carbonic  acid  contained  in  it.  No  doubt,  however* 
some  lead,  entering  by  the  air,  is  carried  by  the  buccal  secretions  to 
the  stomach. 

It  is  commonly  believed  that,  however  lead  enters  the  system,  it 
acts  on  the  tissues  through  the  blood,  permeating  the  whole  body  and 
influencing  chiefly  certain  structures.  Unquestionablyi  many  of  the 
symptoms  must  be  thus  produced.f  But  lead  has  been  said  also  to 
have  a  local  influence  on  the  part  where  it  comes  in  contact  with  the 
skin.  This  opinion,  although  based  on  some  curious  facts,  has  not 
received  general  confirmation.) 

*  It  has  been  readily  prodnoed  in  animals  by  an  ointment  of  oleate  of  load  sad 
lanolino  (Oliver). 

t  Although  tome  are  aneribed  to  indirect  effects,  doe  to  the  deranged  aefeioB  of 
the  liver  and  kidneys  (Oliver). 

X  The  facts  that  suggest  a  local  inflaenco  an  mentioned  at  a  later  page. 
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Tbe  Imd  wbich  has  entered  the  Mjwtem  collectg  in  the  vutoui  tissaea 
ftnd  orguaH,  but  not  in  tbe  eame  degree  in  all.  In  dogs,  to  wbii'U 
lead  is  gireo  in  food,  the  oi^na  hare  been  found  to  contain  the 
metal  iu  tbe  following  order: — bones,  Itidne^a,  liver,  spinal  cord,  brain, 
mnsdea,  inteslii^e;  elsewhere  there  is  onlj  a  trace  (Heubel).  It  is  not 
eortaiii  tb^t  tbis  order  ia  always  the  sume  in  man.  In  uue  case,  for 
ina'ance,  much  more  lead  was  found  In  tbe  bralu  tban  in  tbe  liter, 
■nd  none  in  the  spinal  cord  (Troisier  aod  Lacirauge)  ;  while  id  auoihcr 
ease  tbe  liver  contained  mut^h  and  the  brain  Dime.*  En  even  acutn 
oaaes  lead  baa  l«on  sometimus  absent  in  the  br&io.t 

Iiead  is  ex(Tet<  d  hy  tbe  liver ;  aUo,  it  ia  said,  hj  the  inteatiniil 
mucous  membrane,  but  in  man  cbiefiy  by  thu  kidneys.  Tbe  urine 
always  oontaiiia  lead,  when  this  is  presL-nt  in  the  bluod  ;  the  quantity 
Ot  urine  ia  at  first  iucreaxed  and  su<jsc>^iiently  lessened  ;  at  the  last, 
Ibore  may  evtn  be  anuria,  and  with  it  inlt-nsti  dislurhance.  As  a  rule, 
tbe  amount  of  uric  acid  excreted  bears  an  inverse  relation  to  the 
amount  of  Wd.  When  injected  under  tbe  skin  of  an  animal,  altuost 
kII  has  been  said  to  (tass  away  by  the  bile,^  but  this  does  not  eeeui  la 
be  the  case  in  man.  Once  combined  in  tbe  organs,  it  is  very  slowly 
eliminated,  and  its  presence  may  bo  detected  years  after  it  has  oeated 
to  be  taken  in.  It  probably  exists  in  tbem  in  some  eombbation  with 
albumen,  whii:b  may  not  be  alwHja  the  same.  But  the  amount  fiied 
in  tbe  tissues  ia  very  amall  compared  with  ibat  which  is  fliminated 
from  tbe  bluod,  and  the  qn:intiiy  that  enters  the  blood  ia  small  com- 
pMvd  with  that  which  enters  the  stomach. 


SnftTOHs. — IHstarbance  of  the  geDerol  nntritioD  nauallj  precede* 
other  syniptoma,  although  it  may  escajie  obeervation.  There  u 
annmia,  often  considerable,  depending  ou  an  adunl  diminution  in 
the  Domber  of  blood  corpuscles.  Tbe  hemoglubin  is  reduced  in 
proportion  to  the corpuHclos, and  tbe  unemia  of  lead  thus  differs  from 
that  of  chlorosis,  io  which  ibe  reduction  is  much  greater  in  the  hmmo- 
globin  than  in  tbe  corpuscles.  Lead-anmnia  resembles  in  this  respect 
pemicioua  ancemia,  and  the  rescmhUnce  ia  not  merely  superficial. 
The  condition  (which  is  readily  produced  in  animals)  is  probably  due 
to  acoumulatiou  of  lead  in  the  bones,  the  medulla  of  wliich  is  known 
to  he  an  important  blood-miiking  tissue.  Atrophy  and  drgeneratiou 
of  the  marruw  have  actually  be<^n  found  (B.iimondi).  The  general 
Dutrition  and  musrular  stnugth  art^  much  impuired.  Aa  a  rule  the 
temperature  is  nurmal,  but  now  an<)  ib-.-u  there  ia  slight  routinuous 
pyrexia;   in  one  case  auJi-r  my    obaerration   the  tempeiature  was 

•  ^e-Kmlth,  in  Fagga's  <  Hanns],'  li,  1R3. 

f  Cbxiby,  Oliver. 

J  Lslinium,  ■  Diu.  B«rl.,'  IKSS;  Pfvmt  and  Klnet,  ■  lt«r.  ffiiiw,'  ISSS.  L«d 
WU^  al»  b«  cllmiiulcd  bjr  tlia  akin,  at  i>  jirovcil  bjr  a  Cnaa  uf  pOKoiriuj;  i  <f  rad-Uad. 
mnrdcd  b;  OUivr,  in  which  tba  linan  in  eoulaot  with  tlw  tkta  wm  mlilaiwd  bj  (ka 
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SeTere  abdomm&I  pain.  "  lead  t-oHc,"  ia  another  frequent  Bymptom. 
It  it  a  p&roxysinal  pain,  Telt  chieflj  in  the  region  of  the  tmibilicni, 
Bometimes  o»er  a  more  extensive  area,  and  accompntiieil  with  obsti- 
Daie  cuustipatioB.  During  the  paroxjstuB  there  is  retraction  of  the 
sMomtual  wall,  Bonetinies  vomiting,  and  usually  retardation  and 
increased  tension  of  tbe  pulse.  The  conetaut  constipation  prores 
that  the  pain  ia  not  (as  faas  been  somotimes  maintained)  in  the 
al>douiinat  wall.  It  is  appareutly  due  to  a  true  "  colic,"  the  result  of 
a  spasmodic  contraction  of  tbe  bowel,  probably  the  colon — a  contrac- 
tion  which  is  tetanic  and  not  peristaltic,  and  therefore  arrests,  instead 
of  promoting,  the  movement  of  the  inteatinal  contents.  The  consti- 
pation  may  be  facilitated  bj  &  diminution  in  tbe  secretion  from  tbe 
mucous  membrane,  degenerative  changes  in  which  have  been  found. 
Buch  tetanic  contraction  has  also  been  produced  in  animals.  Its 
mechauism  ia  uncertain.  It  has  been  ascribed  Ut  the  iufluence  of  load 
on  the  sympathetic  ganglia,  especially  the  mesenteric  and  ccsliao 
plexuses,  on  the  aervous  gauglia  within  tbe  intestinal  wall,  on  the 
nuscular  fibres  of  the  bowel  itself,  &od  it  has  also  been  suppused  to  be 
OODoected  with  the  accumulation  of  sulphide  of  lead  in  the  mucous 
membrane,  sometimes  visible  after  death.*  At  present  there  ia  no 
evidence  to  show  which  of  theie  theories  is  correct,  and  it  is  therefore 
ancertsin  whether  lead  cotic  should  or  should  not  be  classed  among 
the  nervous  effects  of  lead-poisoaing.  Tbe  retardation  of  the  heart's 
Action,  and  the  increased  tension  of  the  pulse,  associated  with  tha 
oolic,  are  doubtless,  in  part  at  least,  reflex  effects  of  tbe  strong  aSerent 
impression.  Severe  paroxysms  of  epigikatric  pain  have  also  oocurredt 
•Mociated  with  inaction  of  the  intercostal  musolea,  apparently 
inhibitory. 

Ntrvout  Symptomi. — The  definite  nervous  vymptoms  produced  by 
lead- poisoning  are  of  five  chief  dasdea :  (1}  Pains  in  various  sitn^ 
tioiM.  (2)  Muscular  paralyses  with  wasting,  acute  or  chionic  (8) 
Fftraplegio  symptoms.  (4)  Cerebral  ditturbaoce,  acute  and  ohronio, 
tnosient  or  increasing ;  convulsions,  delirium,  coma,  amaurosis, 
hemiaiUBsthesia.     (5)  Affections  of  certain  cmnial  nerves. 

1.  Paiiu  in  the  limbi  are  very  common,  and  may  be  referred  to  the 
muscles  or  tbe  joints,  or  may  be  vague  in  seat.  They  are  usually  dull. 
Achitig,  "rheumatic"  pains,  but  sometimes  sharper  aod  nmiralgic 
in  character.  Tbe  joint  pains  have  been  called"  saturnine  arthralgias," 
bat.  apait  from  gi>ut,  articular  pain  is  not  usually  prominent. 
There  is  often  tenderness  of  the  muscles,  and  occasionally  tingling 
of  the  extremities,  rarely   areas  of  aoBsthesia.     1   have  seen,   for 

*  |hl«  (*VIrch.  Arch,.'  Bd.  lo)  foand  deg«narstioo  of  tba  dhtoii*  gsngllft  in  tha 
VSU  of  tbs  tntrstina,  and  in  the  sbdumiaal  (jmpaClietic.  In  nbbitii  ia  which  chranie 
l>  btd  been  eiperiiusiilBll;  i>rodui'e<l.     Ue  alio  found  aimtlaf  changw 
imilnn  in  man.    Tlie  railUc  plaiui  «■■  >um>aiidc4  bj.aod  luSltnltd 
•t  tiMua,  and  tbe  ajiopatbctiD  cslla  wan  iti  part  strophifd.  hot  Iba 
■  >sn  UiUa  changed. 
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ioBtiuiu,  diminished  lenaibilitr  to  tanch  in  tke  baek  of  one  lonuB 
n.nd  the  front  of  the  opposite  leg,  and,  in  Knothar  case,  &ii«atb«a 
around  tbe  odub.  Sucb  aymptoma  are  eoroetimej  the  leaolt  <f 
neuritia.  Uuscular  "Btiffnen"  ma;  be  aaaociated  with  the  pam. 
and  DOW  and  then  there  is  punfol  cramp  in  the  oftlTea.  When 
the  pains  have  a  well-marked  neiiralgie  character  in  tbe  am  « 
■  leg,  they  may  follow  the  coune  of  the  nerves,  and  tendemeH  aa; 
aci'ompany  tbem.     Epigastric  pun  has  been  already  mentioned. 

2.  Local  muaeular  paraiytu  with  wasting  ii  a  Teiy  common  eoi' 
sequence  of  lead -poisoning.  It  presents  two  forma.  In  one,  the  DMtt 
frequent,  loss  of  power  preeedes  wasUng,  and  the  muaclea  present  tht 
"degeaeraUre  reaction,"  i.  s.  loss  of  faradio  irritability  (from  aeots 
degeneration  of  the  nerre-Sbres)  and  preserration  of  the  voltaic  irri- 
tability of  the  muscular  tisane 
just  as  in  a  traamatie  lenoa 
of  a  nerre.  Tbe  common  sect 
of  this  form  is  the  extenMr 
mnselcs  of  the  wrist  and  fin- 
gers, and  "  wristdrop  "  Tca«lta 
In  tbe  other  form  of  sahunios 
atrophic  paralyus  the  weak*«i 
and  waiting  come  on  siBiilt^ 
neously  and  proceed  parifmmti 
faradic  and  toI^o  initabili^ 
are  both  lessened  in  proportiaa 
to  the  wasting,  just  as  in  pro- 
greasire  maseatar  atrophy.  "Bm 
form  may  affect  any  pait*  but 
is  most  eommon  in  the  siaill 
muscles  of  the  hand.  BetwMB 
tbesa  two,  intermediate  form 
are  sometimes  met  with,  ii 
which  a  slight  incre«se  aai 
quatitattTe  change  in  Ttdttii 
irritability  aeoompaniea  a  alod^ 
'  rate  dimiDntion  in  that  to  fiua- 

Is  the  aente  form,  not  only  is  the  wasting  secondary  to  the  wesk- 
MiM,  bni  aoBM  muscles  may  be  merely  weak,  and  may  recoTer  witboot 
wnderyoing  atrophy.  In  tlie  mnades  at  the  back  of  the  foieain 
va«ting  i*  alsost  invariable.  This  extensor  paralysis  is  usmIIj 
bilateral,  slihongh  one  arm  is  often  atFocted  a  little  earlier  than  tit 
•Iber.  Tbe  right  arm  is  geneiklly  (bat  not  always)  the  first  U 
•after,  perhaps  in  oonseqnenoe  of  the  greater  nae  of  the  ri^t  baad, 
mace  Uie  Wft  am  has  bean  first  affected  in  a  Mt-handed  man.*  Thi 
iatsmi  belwaea  the  afhctioa  of  th*  two  arms  aaldom  aicaads  tn  tt 
•  BN«tai4t'Otat.Aiik.t.Kl,'Baadzs^an. 


time  wmIii  ooeftuonallj  both  are  affected  togfetfaer.  The  pan- 
Itus  renchea  a  oooBiderable  dei^ree  in  a  few  daja  or  a  f')rtuighL 
Tlie  oDset  is  more  rapid  in  Becond  than  in  fint  attacks,  but 
it  ia  never  actually  Buddun.  The  firBt  difliL'ultjr  iB  in  iho  eiU'Daioo  of 
the  fiugrera,  often  of  the  two  middli;  fingers,  BometlmeB  of  the  first 
nod  Becund ;  bat  it  soon  eitenda  to  the  oihcra.  The  loss  is  that  of 
eiteiision  at  the  metafarpo-phiiliingtal  jointa  (by  the  long  exteuaon)  i 
if  the  firat  phalAiii^ca  are  pabEiTi-ly  at ralgbtened,  tLe  distal  pbalangea 
can  be  eiteudtd  without  difficulty  by  the  unaffected  intt'roasei  and 
Inmbricalea.  The  thumb  also  suffers;  ext«nsi»ii  of  the  phalaiigcs 
(by  the  B.  primi  and  £.  secuodi  iateruudii  |K)llji;iB)  is  lost,  while  iU 
metacarpal  bone  can  be  still  eit«nded  (or  rathiT  abducted)  by  the 
E.  osnitj  metacarpi  pollicis  (Abductor  poUicis  of  the  GLTmana).  The 
weakn<.>3a  of  the  extensors  of  the  fin^era  is  usually  greutest  towards 
the  ulnar  side;  the  first  finger  may  be  extendi'd  best,  and  ibe  little 
finger  least.  Soon  thu  eitfUKors  of  the  wrist  becomo  weak;  aom^ 
timm  the  radial,  aometiuiea  the  ulnar  eiteiiaor  aufit^ra  first,  with  a 
«orreeponding  defect  in  the  lateral  movement  of  the  hand,  and  detia- 
tiun  iu  the  attempt  to  extend  it.  The  hand  ultimately  "  drops,"  and 
cannot  be  brought  up  to  the  Ivvel  of  the  forearm.  Aa  long  aa  the 
special  exientora  of  the  wrist  retuin  power,  this  joint  can  still  be 
exbeoded  when  ihe  fingers  are  flexed  ao  us  to  close  the  fist,  altliou^'h 
the  wrist  cannot  be  eitendcd  when  the  lingc-rs  are  also  extended. 
Tha  rmsou  for  tliiit  seems  lo  Ijb  physiological.  When  in  health  the 
ktiMl  and  fiugers  are  both  eitenijiil ;  the  special  eitensors  of  the  wrist 
set  very  little  if  at  all  j  the  muvemi'ut  at  the  wrist- joint  is  ifftsuied 
by  th«  long  eitenaor  of  the  Qogora.  If,  howe*er,  the  fingora  ore 
flexed,  the  exl«Q»ioii  of  the  wrist  is  udected  by  the  apecisl  extuasors. 
These  facts  may  i-eiidily  be  *eriJi(-d  by  [Juciog  a  finger  on  ibu  teudoa 
of  the  £.  curpi  uliiuris  or  r»dmlis  duriog  these  movemouti.  When 
tb«  two  muBcles  are  paralysed  the  nriat  cannot  be  extended,  even 
with  the  fingers  flexed. 

Tho  tlexurs  of  the  fingers  are  unnSected.     Nevertheless  their  action 
b  Mfiouslf  impaired  by  the  inability  of  the  eitcosors  of  the  wriai  to 


L — Wri(t-drop  fniai  l<a>l.pid*onine.     1^.  ITS  allows  tte 

i.inn  of  Iha  wri»U«nd  flneerm;   l^i^.  174  (bs  siMulon  by 

Um  proper  sitenaors  of  th*  wrirt  wbaii  loa  Sn|r«n  sm  Aaud. 
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co-operate  with  tbem,  and  to  maintain  the  extennon  of  the  carpat 
necessary  for  forcible  flexion.  Hence  flexion  of  the  fingers  flexes  also 
the  wrist,  and  the  course  of  the  tendons  is  thus  so  shortened  that  the 
maximum  contraction  of  the  flexor  muscles  exerts  but  little  force. 
The  repeated  flexion  of  the  carpus  produces  a  slight  displacement 
backwards  of  the  carpal  bones,  and  probably  also  a  distension  of  the 
synovial  sacs  connected  with  them,  so  that  a  prominence  forms  orer 
the  carpus  on  the  dorsum  of  the  hand.  It  often  alarms  the  patient, 
but  is  of  no  real  consequence.* 

In  most  cases  of  wrist-drop  the  paralysis  is  limited  to  the  musdes 
mentioned — the  common  extensor  of  the  fingers,  the  extensor  indicis, 
the  extensors  of  the  phalanges  of  the  thumb,  and  those  of  the  wrist 
All  these  muscles  are  supplied  by  the  musculo-spiral  nerve.  But  the 
supinator  longus,  also  supplied  by  that  nerve,  almost  always  escapes, 
and  so  also*  as  a  rule,  does  the  extensor  of  the  metacarpal  bone  of  the 
thumb. 

The  affected  muscles  rapidly  waste,  and  the  back  of  the  foream 
becomes  flattened,  rendering  the  integrity  of  the  supinator  longus  still 
more  striking  by  contrast.  The  electricid  reactions,  as  already  stated, 
are  those  of  nerve-degeneration  (see  vol.  i,  p.  54).  The  irritability  to 
Toltaism  is  for  a  time  increased,  and  is  commonly  changed  in 
quality.  Such  a  qualitative  change  may  even  precede  the  onset  of 
the  paralysis  (Erb).  In  an  early  case,  in  which  one  arm  only  was 
affected,  I  found  in  it  the  increased  anodal  contraction;  while  in 
the  other,  which  was  not  paralysed,  a  distinct  change  was  the  ooenr* 
xence  of  tetanic  oontraction  with  an  unduly  weak  current.  The  ezoes* 
sive  degree  of  voltaic  irritability  passes  away  in  the  oonrse  of  a  few 
months,  but  some  irritability  remains  for  a  year  or  two,  even  when 
there  is  no  return  of  power,  and  it  oaa  often  be  qnieUy  incroasod 
by  sedulous  electrical  treatment. 

Although  the  atrophic  palsy  is  usually  limited  to  these  musdes,  it 
occasionally  invades  the  upper  arm.  The  deltoid  suffers  most  fre- 
quently,  and  sometimes  before  the  forearm  muscles.  Occasionally  the 
biceps,  deltoid,  and  brachialis  anticus  suffer,  the  palsy  then  assuming 
the  ^  upper-arm  "  type.  Very  rarely  the  supinators  suffer  early.  Occa- 
sionally the  small  muscles  of  the  hand  are  involved,  but  it  is  more 
common  for  their  affection  to  be  of  the  second  variety,  the  primarily 
atrophic.  Different  parts  of  a  muscle  may  be  affected  in  different 
degree ;  thus  the  several  fingers  may  be  variously  paralysed  by  the 
greater  affection  of  certain  parts  of  the  common  extensor,  and  one  part 
of  the  deltoid  may  suffer  more  than  another. 

In  the  legs,  paralysis  sometimes  occurs,  analogous  to  that  just 
described  in  the  arm.  The  muscles  chiefly  affected  are  those  homo- 
logous with  the  forearm  muscles,  viz.  the  long  extensor  of  the  toes, 
and  the  peronei  muscles,  supplied  by  the  peroneal  nerve.  The 
tibialis  anticus,  although  supplied  by  the  same  nerve,  usually 
•  This  iwelUng  it  •ometiiMt  taraiad  '*  Onblar's  tamov.* 
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like  the  snpinator  longna  in  the  arm.  The  affected  muscles  present 
the  degeoemti^e  reactions  already  described.  Slight  defurraity  o£  the 
foot,  talipes  equino-Tarus,  ma?  result. 

Occnsionally  muscles  ia  which  there  ia  no  wasting  maj  be  wenk, 
especially  the  musrles  of  the  upper  arm  and  thigh  (including  the  Uco- 
paoas).  In  such  muscles  there  is  often  (aa  we  have  seen)  a  alight 
indication  of  the  qualitative  change  in  voltaic  irritability. 

The  second  form,  charactprised  by  primary  atruphy,  occurs  espe- 
cially in  the  intrinsic  muBcles  of  the  hand,  but  is  aometitnesettenaive 
and  irregular  in  its  distributiou,  affecting  maoy  mus':lea  in  all  foar 
limbs.  The  wasting  is  slow,  aud  accompanies,  instead  of  succeeding, 
loss  of  power.  Fibrillary  twitcbings  are  common,  as  in  progresaife 
muscular  utruphy.  The  muscles  still  act  to  faradism,  although  the 
irritability  ia  lowered  in  proportion  to  tbe  wasting;  the  voltaio 
irritability  ia  usually  lowered  in  a  similar  manner,  but  it  is  sametim<'8 
ft  little  greater  than  the  fai'adic,  and  there  is  often  a  qualitative  change. 
This  form  usually  accompanies  the  degenerative  extensor  paralysis, 
but  it  may  occur  aloue.  It  is  much  more  obstinate  than  the  de^'ene- 
rative  form,  and  often  peraiBls  long  after  the  latter  has  recovered;  it 
may,  indeed,  be  permanent.  For  instance,  a  gentleman,  poiaoaed  by 
drinking-water,  suffered  complete  wrist-drop  on  both  sides,  with 
waiting  and  loss  of  faradio  irritability  in  the  muscles,  the  voltaic 
irrit*bili[y  l>eiugpreBtrTed.  There  nas  transient  weakuess,  without 
wasting,  in  the  deltoids.  Thea)>ductoriiidJciHliad  alovly  waatod  with 
merely  diminution  of  both  faradic  and  voltaic  irritability,  and  it 
remained  in  nearlv  the  same  state  four  years  later,  although  the  para- 
lysis of  the  forearm  muscles  recovered  iu  twelve  months.  An  instance 
of  extensive  atrophic  paralysis  was  afforded  by  a  painl«r,  Hged  thirty- 
two,  with  a  wetl-marlci-d  line  oa  the  gums,  and  a  history  of  three 
attacks  of  colic.  First  the  right  wrist  "dropped,"  and  then  the 
whole  arm  became  weak  from  the  shoulder  downwards.  Four  months 
Uter  tbe  left  arm  became  paralysed  in  a  similar  manner,  and  soon 
alterwurds  lioth  legs  became  weak.  He  came  under  treatment  six 
months  later;  there  was  general  wasting  of  the  limbs,  including  tn 
the  arms  the  flexor  muscles  and  supiuator,  the  hand  itiuscles  being 
almost  entirely  gone.  The  muscles  of  the  legs  below  the  knees  were 
much  wasted.  Everywhere  faradic  and  vollJtio  irritability  was 
lessened  in  proportion  to  the  wasting,  and  even  in  the  most  wasted 
muscles,  faradic  irritaUlity  was  not  entirely  extinct.  The  {latient  was 
treated  with  electricity,  iodide,  Ac.,  for  six  mouths,  but  there  was  no 
discoverable  improvement  in  the  state  of  the  limbs. 

Aa  the  cases  just  mentioned  show,  the  oouriie  of  the  primary  atroj'hy 
ii  extremely  chronic,  and  it  has  little  tendency  to  recover.  On  the 
other  hand,  the  degenerative  giaralysis,  of  which  the  wrist-drop  is  the 
type,  usually  rt'Cuvers  lerfoctl.v,  alihuugh  its  duration  is  prolonged  in 
proportlun  tu  the  amount  of  wanting  that  has  occurred.  When  this 
iagreat|tb«  paralysis  ooutiuues  for  six  or  eight,  or  even  twelve  months. 
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Yolantarj  power  may  return  before  faradie  initabilitj.     H  flu 
wastiDg  iH  moderate,  and  faradie  irritabilitj  is  not  entirely  loit, 
recovery  may  occnr  in  three  or  foar  moniha.     Simple  weaknese  iriUi- 
out  loss  of  faradie  irritability  usually  paesea  away  in  the  eound  of 
six  or  eight  weeks.     Wrist-drop  readily  recurs  if  Uie  patient  is  agiiii 
exposed  to  the  influence  of  lead,  and  a  t&tj  alight  exposure  is  tufi- 
cient  to  bring  it  back.    A  painter  had  wrist-drop»  and  on  his  reooteij 
became  a  college  porter,  spending  his  time  in  a  small  **  porter^s  box.** 
Some  time  afterwards  a  relapse  occurred,  and  the  only  cause  that 
could  be  ascertained  was  that  the  box  had  been  repainted.    OooasMMi- 
ally,  a  severe  relapse  is  permanent. 

There  is  usually  little  or  no  pain  in  the  affected  limbs,  even  at  the 
time  of  the  onset  of  the  {MJsy.  Barely  some  sharp  darting  psini 
occnr  before  the  palsy  develops,  more  often  in  the  legs  than  in  the 
arms.  Sensation  on  the  limbs  is  usually  normal,  but  besides  the 
limited  impairment  already  mentioned,  there  is  occasionally,  vith 
wrist-drop,  a  little  defect  of  tactile  sensibility  in  the  area  supplied 
by  the  radial  nerve ;  in  one  case  there  were  irregular  areas  of  anos- 
thesia  on  the  front  and  back  of  the  hand  and  wrist,  and  on  the  tipi 
of  the  fingers.* 

Spinal  symptoms  bave  been  observed  in  rare  cases,  espedally  genertl 
weakness  of  the  legs,  with  a  tendency  to  spasm,  and  ataxy  with  and 
without  loss  of  the  knee-jerk,  similar  to  that  which  occurs  in  arseniosl 
poisoning.f 

Local  Spasm. — Cramps  in  the  legs  are  not  uncommon  in  the  eaify 
stage  of  the  affection,  but  more  definite  local  spasm  is  very  rare.  I 
bave  once  known  flexor  spasm  in  the  forearms  to  precede  the  onset  of 
wrist-drop.^  Another  patient,  with  lead-poisoning  and  colic,  but  no 
paralysis,  suffered  from  a  brief  but  well-marked  attack  of  tetany,  for 
which  no  other  cause  than  the  lead-poisoning  could  be  discovered; 
the  paroxysms  were  confined  to  the  arms,  and  recurred  aeTeral  tiisei 
daily  for  about  a  week. 

Tremor  is  less  common  in  chronic  poisonins^  by  lead  than  in  thatbj 
some  other  metals,  but  it  is  occasionally  present  in  the  bands  in  cisei 
of  long  duration.  It  may  be  fine  tremor  like  that  of  old  age ;  ocoi- 
sionally  it  resembles  closely  paralysis  agitans»  more  frequently  it « 

•  Oliver.  'Brit.  Med.  Joarn./  1886. 

t  It  has  been  iiiggested  by  Putnam  ('Boston  Med.  sod  Surg.  Joam./  Aug.,  1887) 
thsit  slight  weakness  in  the  legs,  with  excessive  knee-jerk,  and  also  oilier  eyvpiw* 
of  impaired  nutrition  of  the  nervous  sjsteui,  naj  be  dae  to  aliglit  ebrotiie  M* 
poisoning.  He  has  found  minute  traces  of  lead  in  the  urine  of  msn^  patiealitiai 
afftH'ted.  It  is  at  present  doubtful  whether  the  detection  of  a  trace  of  lead  ii  tts 
mine  justifies  us  in  ascribing  any  symptoms  to  lead-poisoning  when  there  is  bsBm 
on  the  gums.  Of  course,  the  condition  of  the  gums  must  be  taken  into  niiiiito 
tion  in  estimating  the  significance  of  the  absence  of  a  lead-line  (aee  lemsila  li 
**  Diagnosis"). 

{  Similar  transient  spasm  has  been  observed  bj  Eisenlohr,  '  I>eat.  Aivk.  kL  Mii/ 
szxvL 
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incraued  hj  morement  more  tban  that  of  paralalia  agitans,  and  ia  wider 
in  range  and  more  irre^lar  in  its  distributioo.  I  have  Icnoira  it  to 
affect  cbieflj  the  fleiora  of  the  elbow  and  wrist  and  tlie  BUpinator 
loDgvB— the  muscles  wbich  escape  in  paraljsia.  The  lips  aad  tongue 
maj  also  bo  iuTolTed,  and  if  there  ia  no  palsjr  the  case  then  clusel; 
resembles  one  of  mercurial  poiaoning.* 

Jiocai  Satuminn. — Under  thia  name,  Hanouvriei  deecribedf  anp- 
pMed  local  eSecla  of  lead  on  the  parta  to  which  it  waa  applied.  Such 
a  local  influence,  eicept  as  rega.rda  the  cutaneous  nervea,  is  ^Brj  difh- 
GOU  to  understand,  and  the  facta  that  have  been  auppoaed  to  demon- 
stiate  it  haTO  received  verjr  little  confirmation  Mauoiivriea  collected 
thirty  cases  in  which  local  ajroiptoms  coincided  with  the  local  applies 
tiun  of  leud  to  the  skin.  In  some  there  was  a  lead-line,  in  others 
there  was  not.  Ia  most  cases  there  was  loss  of  motor  power ;  nine 
siupio;ed  tbeir  feet  to  stump  on  lead,  and  liad  weakness  of  the  mnacles 
•f  the  legs.  Be  ascribed  llie  fact  that  wrist-drop  occurs  first  in  the 
ri|^t  hand  (or  in  the  left  in  leTt-bandiKl  peraous)  to  the  chief  use  of 
lie  band  affectod,  and  described  two  nght-hande'l  men.  who  manipu- 
l-tLed  lead  with  the  left  hand,  in  whom  this  hand  suffiTed  first. 
AinoDg  a  large  number  of  sufEerers  it  would  not  be  diffifult  to  find 
Bi-me  eiamplea  of  such  coincidence,  even  if  there  wer«  no  i-ausal  rela- 
tion between  the  phenomena.  Neverthuless  some  analogous  facts 
luT«  been  also  published  br  othera.  Monnereau{  observed  in 
himself  distinct  loss  of  senaibilit;  at  the  place  whi-re  lead  had  been 
rubbed  in.  A  smith,  with  colic  and  wrist-drop,  who  bad  worked  with 
his  left  band  in  lead,  presented  extensive  ausathesia  in  ibe  left  arm 
aad  none  to  tbe  right.  Again,  a  man,  whose  boots  were  stronglr 
impregnated  with  wbite-leaJ,  had  auKStbesia  of  botli  feet,  and 
weakness  of  some  muscles  of  the  k's^s.  Tliese  facts  suggeat  that  lead 
may  cause  some  local  anDBthesia,biititiii  probable  thatlbecoiDoideuce 
of  muBCutar  weakness  has  been  ami)eiitaJ.§ 

CerAral  Ditturbane9 ;  Eneephalopathia  •ofiimtna  (Tantfiierel). 
— SjmptuQiB  of  di8turl>anoe  of  ihc  funt-liuns  of  the  brain  orcaaiouallv 
oocur  in  serere  lettd-poisoniog,  >ud  sometimes  in  oases  of  moderate 
WToritjr.  Thej  Tar;  mucb  in  character,  and  may  be  acute,  subacute, 
•r  dironic  The  disturbance  ia  usually  general,  but  in  rare  caeee 
hemipl'gio  Eymplouis  have  been  observed.  The  loss  of  motor  power 
ia  sligi't,  but  thitt  of  H«ii-ution  is  consiHemlile,  aitd  aomelimea  exists 
kloiM  aa  partial  or  ooiuplete  bemian«atheaia,  inTolring  genenU  and 

■  8aekling.Trw{11ui>.  Sx-xnit. 

t  *0u  d.(  HAp..'  Ia7t.  p.  2'JO. 

1  Monii'te-D.  "Thiw  -la  Paris'  laUj  C*p»lla.  MS. 

I  Frtaont  (■  La  Fr^nn  ikM.,'  1S82.  p  H92)  liu  roeorriad  a  <Me  ef  •  nan  who 
•Mdaj  ooikitl  wltU  l>ii  left  band  on!}  Ill  ro»u«t  witb  lMd,a»diHd  not  wsih  ItfiT 
thnw  koim.  Nait  moriilui;  tliera  whu  lin^clmf  in  tli«  huid  nod  wsiknMB  <f  ih« 
•atauior  of  th«  fliui«r>-  Tbe  poMililliij  of  a  iliglit  liijai}  to  tb«  w— rale  .pif  1 
M  ihia  WM  of  litti*  M«Diac«i.co. 
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special  ■ensation.  These  tjmptoms  are  usually  transient,  and  are 
apparently  due  to  functional  disturbance,  such  aa  occurs  in  hysteria. 
Such  hemiplegia  must  not  be  confouDded  with  that  which  results 
from  cerebral  hsemorrhage  or  softening,  also  common  in  the  sabjects 
of  prolonged  lead-poisoning.  Transient  hemianopi*  or  amaurosis 
has  also  been  met  with. 

Much  more  frequent  is  general  cerebral  disturbance,  manifested  by 
convulsions,  delirium,  and  coma.  Its  onset  i»  often  acute,  but  may 
be  preceded  by  certain  slighter  symptoms,  giddiness,  noises  in  tifa« 
ears,  tremor,  restlessneits,  and  insomnia.  The  convulsions  may  oocur 
at  the  onset,  or  during  the  course  of  the  delirium ;  they  are  epilepti- 
form in  character,  consisting  of  tonic  and  donio  spasm.  They  are 
usually  general,  but  occasionally  one  side  is  affected  before,  or  more 
than,  the  other.  Very  rarely  they  may  be  hysteroid.  The  acute 
delirium  often  sets  in  suddenly,  and  is  usually  active,  with  consider- 
able excitement,  and  sometimes  attended  with  hallucinations  of  sight 
and  hearing.  When  it  is  accompanied  by  muscular  tremor,  the  con- 
dition may  closely  resemble  delirium  tremens.  Somnolenoe  andooma 
usually  succeed  delirium  and  couYulsions.  The  coma  is  not  often 
absolute ;  the  patient  can  be  roused  for  a  few  moments,  but  quickly 
relapses  into  unconsciousness.  .  This  acute  cerebral  disturbance  is 
often  accompanied  by  optic  neuritis,  and  is  frequently  fatal,  especially 
when  there  are  repeated  convulsions  or  deep  coma.  Slight  fever 
(100^ — 101°)  may  attend  these  cerebral  symptoms.  Death  may  oocur 
in  the  coma  from  respiratory  failure,  ^e  heart  continuing  to  act 
after  the  respiration  has  stopped.  Occasionally  such  cerebral  dis- 
turbance, especially  convulsions,  or  coma-like  unconsciousness,  oocurs 
as  a  transient  symptom,  and,  like  the  amaurosis  above  mentioned, 
seems  to  be  due  to  an  effect  of  the  poison  on  the  brain  much  slighter 
than  that  which  g^ves  rise  to  the  severe  symptoms. 

Chronic  general  cerebral  disturbance  also  oocurs.  It  may  succeed 
the  acute  stage,  or  may  commence  gradually.  I  have  seen  several 
cases  in  which  convulsions,  similar,  in  character  and  course,  to  those 
of  ordinary  epilepsy,  occurred  in  the  subjects  of  lead-poisoning,  with- 
out other  symptoms,  and  continued  for  years  after  the  toxic  influence 
had  ceased.  Hysteria  is  often  evoked  by  lead-poisoning  in  young 
girls,  who  are  so  often  the  subjects  of  its  acute  form. 

More  frequent,  however,  is  mental  disturbance,  which  may  neoes* 
sitate  confinement.  The  most  common  form  is  melancholia  with 
delusions,  or  mental  derangement  with  hallucinations,  somewhat 
resembling  alcoholic  insanity.  Sometimes  tbere  are  symptoms  of 
mental  failure  and  muscular  weakness,  resembling  those  of  general 
paralysis  of  the  insane,  but  coming  on  more  rapidly.  True  general 
paralysis  of  the  insane,  with  exalted  delusions,  typical  course  and 
post-mortem  appearances,  bas  occurred  in  the  subjects  of  lead- 
poisoning,  and  may  have  been  due  to  it  (Monakow,  Ullrich). 

Laryngeal  Palsy  is  a  very  rare  effect  of  lead-poisoning.    One  or 


FATHOLOOKUL  AHATOHT. 


655 


both  Tocal  cords  maj  be  paralvscd.  and  tbeir  musclpi  maf  be  found 
pale  auj  atrophtt-d.  The  muscles  affected  have  been  the  arjt[enoi(li>us, 
kll  the  mlriaaic  muscles  of  one  side,  and  tb«  posterior  crico-aryta- 

Ocnlitr  tymptomt  are  Bometimes  met  with.  The  ocular  musolei 
■eldom  HufFer,  but  paralyBis  of  the  third  nerte  has  been  described  by 
BuEzard.  luequality  of  the  pupils  has  also  been  obserTed.  Vision 
may  be  affected  without  aoy  opbthalmoscnpic  change;  there  may  ba 
complete  bilat«ral  loss  of  §i|;ht,  lasting  many  hours  and  resembling 
nneniic  amaurosis,  but  occurring  nhea  there  is  do  renal  aflection. 
When  un)lat«ral,  or  greater  on  one  side,  it  may  he  associated  with 
bemianrasthesi^L  and  aftootion  of  the  other  special  sennas  on  that  side, 
ftnd  sometimes  there  is  a  concentric  limitation  of  the  field  and  loss  of 
ooloar  riaion  aa  in  hysterical  amblyopia.  I  have  once  met  with 
trsnaient  ^een  Tision. 

In  cases  of  acute  l<?ad- poisoning,  especially  with  cerebral  symptoms, 
optic  neuritis  is  frequent.  The  swelling  of  the  papilla  is  considerable 
in  degree,  and  accompanied  by  hemorrhages  ('  Modical  Ophthnlmo- 
BCopy,'  plate  tu,  fig.  6).  In  less  severe  cases  I  have  occAaionally  seen 
■light  chronto  optic  neuritis.  The  inflammation,  botb  slight  and 
Mvere,  may  pass  off  under  trealmeut,  without  impairment  of  sight, 
but  severe  neuritis  may  cuuae  "  consecutive  atrophy."  Atrophy  baa 
alao  been  described,  without  preceding  neuritis,  or  with  only  transient 
Congestion  of  the  discs  at  the  onset  (Homer,  Hutchinson).  One  eye 
may  be  affected  before,  and  more  than,  the  other.  The  ultimate  con- 
dition is  usually  a  greyish  atrophy,  often  with  white  lines  along  the 
Teasels.     It  may  slowly  progress  to  complete  loaa  of  aight.t 

The  sererat  acute  and  chronic  symptoms  of  lead-poiaooing  are 
often  combined,  and  tboa  different  casea  vary  much  in  character. 
Even  in  chronic  cases  there  is  often  deviation  from  tlie  oommoa  type. 
Colic,  although  the  most  frequent,  ia  not  constant ;  palay  or  cerebral 
diatnrbauce  may  come  on  without  any  preceding  aymploms,  especially 
iu  ocnte  poisoning,  aud  tremor  or  pains  sometiuiea  exist  for  a  long 
time  without  paralysis.  It  ia  not  practicable  to  ilraw  any  sharp  tine 
of  demarcation  between  the  symptoms  of  acute  and  chronic  poisoning, 
or  between  the  general  claases  into  which  we  may  roughly  dirtde  the 
symptomi. 

Pathoi.ooioal  Awatokt. — Lead  may  be  found  in  Tarious  organs 
by  chomirnl  nnulysis,  but  its  presence  only  rauses  visible  signs  where 
it  has  beeu  eiposL-d  to  the  influence  of  sulpljur  in  a  form  that  can 
enter  into  rombmntioD  with  the  lead.  The  iiitextiue  may  be  doited 
with  minute  black  specks,  u  Fa^e  has  pointed  ont     The  chief 

■  Honil  MMkeniIe  i  3«irsrt  (ll>rM  cum).  •  Burl.  kl.  WoebnseliV  1884.  Bonv 
werktug  in  levl  miim  sro  uid  u>  get  Urjogad  poUj. 

t  ttatiiiitl*.  like  thst  of   Udsa;   dLwue,   bat   witboat  ■Ibaninsria.   km  bwn 
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ledoBfl  in  lead-poiaoning  hate  been  found  in  cniei  of  lootl  paalfM 
And  wasttng. 

The  wasted  moeelee  wn  nnall  And  pale^  eometimee  eren  yellowiA 
in  tint,  and  are  brittle.  In  cases  of  short  dnration»  manj  of  the 
mnaoolar  fibres  are  narrower  than  nomal*  bat  the  strin  are  preserTed, 
although  a  tendencj  to  longitudinal  or  transverse  fissuring  is  som^ 
times  seen.  The  nuclei  of  the  sheaih  are  increased  in  number. 
Wlien  the  wasting  has  lasted  for  a  considerable  time,  the  fibres  pr^ 
sent  still  greater  narrowing,  a  colloid  or  Titreous  aspecti  and  there  is 
often  granular  or  fattj  degeneration,  although  in  some  cases  this  is 
absent.  The  nuclei  are  still  more  increased  in  number,  and  there  is 
also  an  increase  of  the  connectire  tissue,  in  which  fat  maj  be  found. 
The  process  of  destruction  goes  on,  until  many  of  the  aaroo- 
lemma  sheaths  become  empty,  and  in  the  end«  almost  all  traoe  of 
muscular  tissue  maj  disappear,  connective  tissue,  nuclei,  and  masses 
of  fat  taking  its  place.  The  walls  of  the  vessels  often  become 
thickened. 

In  the  nerves,  morbid  changes  are  constantlj  found.  They  are 
always  intense  in  the  intra-musoular  twigs,  and  in  the  branches  from 
which  these  twigs  proceed.  They  are  usually  considerable  in  the 
larger  trunks,  but  commonly  become  slighter  the  further  from  the 
periphery  the  nerve  is  examined.  Sometimes  a  few  degenerated  fibres 
can  be  traced  throughout  the  nerves.  The  affection  of  the  nerve  aeema 
to  begin  by  a  change  in  the  medullary  sheath,  which  becomes  narrower, 
cloudy,  and  granular,  the  axis-cylinder  being  intact,  and  the  outer 
sheath  and  nuclei  presenting  little  alteration.  With  this,  however,  is 
combined  a  more  considerable  change,  resembling  the  '*  Wallerian  ** 
degeneration  that  is  secondary  to  a  lesion  of  a  nerve  (see  vol.  i, 
p.  49).  The  myelin  undergoes  segmentation,  the  aiis>cylinder  also 
breaks  up,  the  nuclei  and  protoplasm  of  the  sheath  become  increased^ 
and  the  products  of  this  degeneration  accumulate  in  masses  of  myelin 
and  granule  corpuscles.  The  slighter  change  (which  Gombault,*  who 
first  described  it,  termed  ''periaxial  neuritis**)  is  sometimes  seg* 
mental,  affecting  short  tracts  of  the  nerve  that  ace  separated  by 
normal  portions ;  or  the  upper  ]Hurt  of  the  degenerated  region  may 
present  only  the  change  in  the  medullary  sheath,  while  in  the  lower 
part  there  are  the  more  extensive  alterations.  These  changes  are 
always  most  intense  in  the  radial  nerve  and  its  branches ;  but  it  is 
onlj  in  extreme  cases  that  all  the  fibres  of  the  nerve  are  involved ; 
generally,  normal  fibres  are  mingled  with  those  that  are  degenerated, 
and  become  more  numerous  the  higher  up  the  nerve  is  examined. 
In  a  case  in  which  the  loss  of  power  was  limited  to  the  parts  of  the 
extensor  for  the  third  and  fourth  finders,  Bichhorst  found  degene* 
ration  only  in  the  corresponding  branches  of  the  ladial  nerve.f  In 
some  cases  of  long  duration,  appearances  have  been  seen  suggestive 

•  « Aroh.  d«  Pbyi.,'  vol.  ▼,  p.  698. 
t  *  Virohow'a  Arehiv/  1890. 
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of  K  prooesB  of  rogeneration ;  tbeee  are  yvtj  narrow  but  otberwisa 
pi^rfect  nerve-fibres,  or  an  axia-cjlincler  seems  to  end  luddenlj,  and 
to  l«  continued  by  two  smaltfr  ones  (Westphat,  Goinbault). 

In  inoat  casea  tbo  degeneration  ceases  tuug  before  the  anterior  root* 
are  reached,  and  these  are  normal.  In  a  few  caeea,  howHver,  marked 
chaDf^  bave  been  fouud  in  tUe  anterior  rout*,  siiuilar  to  those  in  the 
peripheral  ner»ea.  Normal  fibres  were  niiupled  with  those  that  were 
affected.  In  one  case  of  unilateral  palsT,  only  the  roots  ou  the  siiie 
Gorres|>or)diDg  to  the  pamlvsis  were  affected.  The  posterior  roots 
ha*e  always  been  found  unchanged. 

In  the  spinal  cord,  in  most  cases,  no  morbid  sppearances  bare  been 
found,  even  when  wrist. drop  has  been  oi  loni;  duration  and  the 
neuritis  well-marked.  In  cases  with  advanced  kidney  disease  the 
walls  of  the  ve^set  hate  been  tbickeued,  und  sometimes  there  has 
been  a  general  increase  in  the  connective  tissue  throughout  Ihe  cord. 
Id  a  few  cases,  however,  distinct  alterations  hikve  been  Heen  in  the  grey 
substance,  especially  in  associiition  with  the  slower  form  of  muscular 
atrophy.  In  one  case  the  consistence  of  the  cemcal  entargeiuent 
WW  reduced.  Atrophy  of  the  gan^' lion-eel  Is  of  the  anterior  comua 
has  been  sereral  times  noled,*  slight  in  some  instances,  in  others 
eODnderable,  especially  iu  the  inner  anterior  group  uf  cells.  This 
«a«  especially  conspicuous  id  a  case  described  by  Monakow  in 
which  there  was  slow  wasting  of  the  deltoid,  thenar,  and  hypotheuar 
nuscles,  in  addition  to  the  common  wrisi-Jrup.  Spots  of  softening 
in  the  anterior  cornua  and  intermediate  gny  matter  were  found 
in    one  case  by    Oeller,    in  addition    to  wasting  of    tome   of    the 

The  brain  has  presented  no  marked  changes  even  in  cases  in  which 
the  cerebral  symptoms  bave  been  considerable.  Slight  traces  of 
inflammation  have  been  found  in  the  membranes  in  a  few  insiances, 
and  in  the  case  in  which  there  were  the  characteristic  symptoms  of 
general  puralyais  of  the  insane,  there  was  evidence  of  oonsiderable 
inflammation  both  of  the  pia  mater  and  of  the  eitemal  surface  of  the 
dnra  mater.  In  the  optie  papilla  the  usual  signs  of  inflammation 
have  been  found,  and  in  Ooller's  case  there  was  also  "  hyaline  degene- 
ration "  lit  the  walls  of  the  ve8st^1s,  extending  back  inl(i  the  trunk  of 
the  optic  nerve.  Degeneration  of  the  lai^r  arteries  is  common  in 
eases  of  lung  duration,  in  which  the  kidneys  are  diseased,  and 
nsulling  softening  is  often  found. 

Of  the  other  organs,  changes  in  the  liver  and  kidneys  are  constant. 
In  aculu  poisoning  there  is  granular  dcgenerution  of  thu  cells  uf  each 
urgftD.  and  an  accumulation  of  lymphoid  cells  between  the  rows  at 
hepatic  cells,  and  around  the  glomeruli  of  thv  kidney  ;  increase  of  th« 
inMntitial  tissues,  and  often  contraction,  are  met  with  in  older  caaea. 

•  Bf  ValptkK.  MoiicliI.>D.  Zunkrr.  Hontkow,  Curiew,  Ooller.  toi  othon.      Plf- 
BMBtotSon  of  tb*  c«ll*  b—  oRaD  baan  wen,  bat  iu  lifiitftflaaca  ii  duabtfaL     1  hava 
_MM  fl  ia  <HM  young  aDbjset. 
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Paxrologt. — The  changeft  thftt  liave  been  found  in  lead-poiaoniog 
dearlj  point  to  a  primaiy  influence  on  the  periphenJ  nenree,  and  the 
knowledge  we  now  possees  of  the  occurrence  of  a  primary  degenera- 
tiye  neuritis,  as  an  effect  of  many  metallic  and  other  poisons,  renders 
the  pathology  of  lead-poisoning  less  mysterious  than  it  was  a  few 
years  ago.  The  wrist-drop  and  other  acute  atrophic  palsies  can  be 
referred  most  surely  to  this  mechanism.  The  peculiar  limitation  of 
the  paralysis  to  the  muscles  supplied  by  a  single  nerre  has  always 
suggested  its  neuritic  origin,  although  ^e  escape  of  the  supinator 
longus  constituted  a  difficulty  in  accepting  this  explanation,  and  the 
significance  of  the  limitation  is  lessened  by  the  fact,  on  which  Beraak 
has  insisted,  that  palsy  of  a  precisely  similar  distribution  may  result 
from  a  primary  affection  of  the  spinal  cord.  But  it  is  in  the  cases  of 
simple  wrist-drop  that  the  integrity  of  the  cord  has  most  frequently 
been  demonstrated ;  the  escape  of  the  supinator  longus  (which  is  not 
invariable)  may  be  perhaps  explained  by  the  tendency  in  parts  of  the 
nerre  most  distant  from  the  cord  to  undergo  degeneration,  while  the 
correspondence  of  saturnine  wrist-drop  with  that  which  is  due  to 
alcoholic  and  arsenical  neuritis,  completes  a  Tery  strong  chain  of 
evidence  regarding  its  nature.  It  is  probable  that  the  same  conclu- 
sion holds  good  regarding  acute  atrophic  palsy  in  other  muscles*  aa 
those  of  the  upper  arm,  and  also  those  of  the  leg  that  correspond  to 
the  extensors  in  the  arm  and  are  supplied  by  the  peroneal  nerve.  The 
neuritis  appears  to  be  essentially  of  the  degeneratlTe  variety,  and  it 
must  be  ascribed  to  a  primary  influence  of  the  toxie  agent  on  the 
nerve-elements.  It  appears,  moreover,  that  the  motor  fibres  suffer  &r 
more  than  the  sensory  fibres,  and  probably  they  suffer  alone  in  oases 
of  slight  or  moderate  severity.  This  feature  is  more  conspicuous  than 
in  the  case  of  alcoholic  neuritis.  The  special  tendency  of  the  radial 
nerve  to  suffer,  exhibited  in  many  forms  of  peripheral  neuritis,  is  at 
present  unexplained,  but  should  be  considered  in  connection  with  the 
fact  that  the  grey  substance  of  the  cord,  from  which  the  affected 
fibres  proceed,  is  sometimes  the  seat  of  an  acute  process,  limited  in  its 
effects  to  the  same  muscles.*  For  some  unknown  reason,  these  cells 
and  fibres  seem  to  have  a  low  power  of  resistance  to  morbid  in^ 
fluenoes.  Other  nerves  suffer  also  in  severe  cases,  although  lesa 
readily  than  the  radial. 

It  is  doubtful  whether  lead  has  any  primaiy  action  on  the  muscles. 
The  changes  in  their  nutrition,  and  in  their  reactions  to  electricity, 
are  those  that  are  met  with  after  primary  lesions  of  nerves,  and  axe 
sufficiently  explained  by  the  invariable  neuritis. 

But  the  action  of  lead  is  certainly  not  confined  to  the  peripheral 
nerves.  In  severe  cases  the  motor  cells  of  the  cord  and  the  anterior 
roots  may  also  undergo  degeneration,  usually  slow;  this  is  the  cause 
of  the  chronic  atrophy,  which  resembles  closely  that  of  the  primary 

*  See  p.  896,  and  "MiucalAr  Atrophy,*  toI.  i,  p.  402. 
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The  cerebral  BjmptomB  of  lend-poiaoning  niOiy  be  indepoadent 
of  any  visible  change.  Although  tbay  have  been  aacribed  to  aoine 
Taacular  diaturbance,  it  aeems  more  probuble  that  th-^j  are  due  to 
the  direct  action,  on  the  Qorre- elements,  of  the  lead  or  of  ethnic 
poiHona  which  reault  from  the  imperfect  action  of  the  liver  and 
lidneya.  Headache,  for  inBtance,  haa  been  oliaerved  to  coincide 
(trictlj  with  diminished  elimination  of  area  (Oliver).  At  the  same 
time,  acute  disturbance,  although  it  heginB  in  the  nerve- elements,  is 
apt  to  involve  also  the  interstitial  tisaue,  and  even  the  veaaelB,  and  may 
a«Bume  the  character  of  general  inflauinrAtion  in  tissues  dtii]>ns<'d  to 
this  process.  The  optic  neuritis  may  be  euch  a  direct  eifecl  of  the 
potKon,  but  it  is  possible  that  au  irritative  process  descending  from 
the  brain  aida  in  its  production.  The  certain  effect  of  lead  on  the 
peripheral  nerves  of  the  limba  makes  the  occurrence  of  this  iuflum- 
■nation  more  intelligible,  and  also  the  paralysis  oC  other  oraniul 
aervea  occasionally  met  with. 

The  connection  Utiveoa  lead- poisoning  and  gout  wtu  formerly 
thought  to  be  eimple.  The  f>oiaoa  lesaena  the  elimination  of  urio 
add,  and  the  eices^  of  uric  acid  in  the  system  wns  regarded  as  the 
BOle  element  in  gout.  But  many  facta  (including  the  infrequency  nf 
^Qt  among  the  subjects  of  lead-poisoning  in  the  North,  noted  by 
Oliver)  have  led  some  authorities  on  the  subject  to  regard  the 
excess  of  uric  acid  as  only  one  element  in  gout,  and  to  consider 
that  there  must  be  other  orj^'auic  poisons  in  the  blood  in  this 
disease,  due  to  imperfect  change  in  the  substaucea  that  enter  the 
blood,  and  should  be  excreted.  An  altered  state  of  nutrition  of  the 
tiscoei  may  co-exist.  This  opinion  ia  certainly  supported  by  the 
vide  dWersity  in  the  manifeataLions  of  gout,  its  remarkable  effects 
a«  ao  inherited  diathesia,  and  its  distinct  ounnection  with  several 
forms  of  rheumatism. 


DiaoKOSiS. — The  recognition  of  lead- poisoning  depends,  first,  on 
the  character  of  the  symptomaof  nerve  disturbance;  secondly, on  the 
exisienoe  of  other  indications  of  the  presence  of  lead  in  the  system  ; 
thirdly,  on  the  discovery  of  the  fact  that  lead  is  entering  the  system ; 
fourthly,  on  the  fact  that  lead  is  leaving  the  system  by  the  urine. 

*  Wb*theT  laad  Uu  sUo  so  actioD  on  tba  npprr  wgnirnt  of  ths  motor  path  (m« 
ytiL  i,  p.  176)  »  u  to  OUM  weiikiieH  with.mt  waatiug  and  with  nn  iii<-rvan  Id 
Myotalio  irriUbililj,  wa  do  out  kiio*.  The  fact*  coUikIhI  bf  P>itnam  Ip.  O^f,  trata) 
aaiEgoal  that  it  ma;  be  tOi  bat  no  diatinrt  acleraai)  a(  tlie  pjirHiaidal  tracU  hu  jet 
lM«a  abacmil,  evan  in  ea<os  of  long  daration.  It  i>,  huareTpr.  profaabla  fnm 
saalocy  that  th«  aitrainltiM  of  tbcaa  Bbrea  would  be  the  Hint  to  aalTer,  and  the 
thm  ibsmMlTea  mlfihl  Diidcrgo  aa  littla  change  m  do  those  of  the  upper  part*  of 
tM  peripbcral  nerrat.  It  ia  oiidriil  tliat  the  aiccu  or  injotatio  irritability  can 
M)lj  be  revaaled  where  tbcre  ie  lotvyriiy  uf  ilig  lower  aeginent.  [Compare  remarks 
"lucular  Atrophj,"  voL  i,  p.  *Ba.) 
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The  diagnoflis  can  onfy  reaeh  »  Ugh  degree  of  probabilitj  when  two 
or  more  of  these  indications  are  oombined.  It  is  espeeiallj  important 
that  too  mneh  weight  sboald  not  be  placed  on  the  character  of  the 
sjmptoms  alone ;  many  errors  in  diagnoaia  are  due  to  this. 

When  the  sjmptoms  are  such  as  to  suggest  that  lead  maj  ba  their 
eanse,  the  next  step  in  diagnosis  is  to  ascertain  if  there  is  anj  other 
•Tidence  of  the  presence  of  this  poison  in  the  system.  The  variationa 
in  the  lead-line  hare  been  already  mentioned.  If  no  line  is  oon- 
spicuons,  and  the  gams  are  in  general  good,  a  search  should  be  made 
for  any  place  where  the  gum  is  not  closely  attached  to  the  tooth,  and 
the  projections  between  the  teeth  must  be  carefully  eiamined.  since 
the  line  may  be  found  only  st  these  places.  A  fragment  of  distinct 
line  is  quite  conclusive,  and  the  absence  of  any  line  does  not  exclude 
lead-poisoning  if  the  gums  are  everywhere  in  perfect  contact  with  the 
teeth.  On  the  other  hand,  if  the  gums  are  separated  from  the  teeth 
in  many  places,  and  there  is  tartar  on  the  teeth,  the  absence  of  a  line, 
aooording  to  present  facts,  makes  it  in  the  highest  degree  improbable 
that  the  symptoms  are  due  to  lead.  The  only  condition  in  which  I 
have  seen  a  line  quite  like  that  of  lead,  is  silver-poiaoning,  but  this 
is  sufficiently  distinguished  by  the  tint  of  the  skin. 

The  presence  of  a  lead-line  cannot  be  taken  as  absolute  proof  that 
the  sjmptoms  are  due  to  lead.  The  line  may  last  long  after  the 
poison  has  ceased  to  be  active.  Iodide  ^f  potiissium  removes  lead 
from  its  organic  combination  in  the  tissues,  bat  has  no  aetioa  on  the 
depoait  of  sulphide  of  lead  in  the  gums.  Indeed,  a  solution  of  iodide 
of  potassium  is  absolutely  incapable  of  dissolving  sulphide  of  lead, 
even  if  the  two  are  boiled  together.  The  lead-line  does  slowly  dis* 
appear  in  the  oourse  of  years,  but  I  have  known  it  to  present  IhUe 
change  in  aspect,  two  years  after  the  entrance  of  lead  into  the  sjstem 
had  been  stopped.  Yet  it  has  been  observed  to  pass  away  in  three 
months,  and  hence  the  precise  state  in  which  the  pigment  exists  im  the 
tissue  of  the  gtun  probably  raries.  The  persistence  ol  the  line  is 
perhaps  related  to  its  previous  duration. 

Other  effects  of  lead-poisoning,  colic,  gout,  ansBmia,  seldom  do  more 
than  corroborate  the  diagnosis ;  although,  in  the  absence  of  a  lead-line, 
owing  to  the  intact  state  of  the  gums,  frequent  attacks  of  colic  are  of 
significance,  and  even  the  fact  that  gout  has  developed,  without 
its  usual  causes,  may  be  allowed  some  weight.  In  these  cases,  how- 
ever, the  diagnosis  depends  on  the  discovery  of  a  source  of  lead- 
poisoning,  or  of  the  fact  of  the  excretion  of  lead.  If  there  is  no 
obvious  source  of  poisoning,  the  water  and  its  receptacles  should  be 
examined.  Most  cases  of  lead-poisoning  that  are  not  due  to  occupa- 
tion are  due  to  the  contamination  of  water,  although  the  other 
occasional  sources  should  always  be  borne  in  mind.  The  examination 
ol  the  urine  is  often  of  niuoh  help  of  the  investigator ;  it  should  be 
analysed  after  iodide  of  potassium  has  been  taken  for  a  week.  It  is 
doubtful  whether  the  presence  uf  a  very  fiunt  trace  of  lead  is  of 
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rif>Dificance.  On  the  other  band,  after  iodide  of  pcita^BioTn  tins  been 
taken  for  seTernl  weeks,  the  aiiaence  of  lead  probnbljr  does  Dot  exclude 
lead -poisoning.* 

It  is  OD  the  above  poiots  that  tlie  differential  diagnosis  from 
maladies  thnt  resemble  tho^e  product  by  lead,  chioflj  turns.  The 
wrist-drop  has  been  confounded  with  paralysis  of  the  muscnloBpiral 
nerre,  but  this  la  always  unilateral  and  usuallj  comes  on  auddentj. 
Id  alcoholic  nenritis  tbe  palsy  may  closely  resfinble  that  from  lead, 
but  tbe  dia^osis  is  seldom  difficult;  the  other  signs  of  lead- 
poisooing  are  absent ;  pains  are  generally  obtrusive;  the  legs  suffer 
earlier,  and  there  is  almost  always  a  clear  biatory  of  alcoholic  excess. 
Wrist-drop  may  be  produced  by  arseaical  poisoning,  but  in  this 
also,  tbe  legs  suffer  before  the  arms,  and  sensory  symptoms  arc  more 
prominent.  The  greatest  difficulty  is  presented  by  some  cases  of 
central  disease.  Progressive  muscular  atrophy  (ultimately  exten- 
sive) may  commence  by  a  sulMicute  palsy  of  the  extensors  of  the  wrista 
exactly  like  that  produced  by  lead,  and  atrophic  palsy  due  to  polio- 
myelitis may  have  the  same  distribution  .f  If  the  gums  are  perfect. 
Ui  eiaminution  of  the  drinking-water  or  urine  may  be  indispensable 
tor  the  diagnosis.  The  cases  of  general  muscular  atrophy  of  satumint. 
origin  scarcely  ever  present  any  difficulty,  liecause  they  UHually 
Bnpervene  on  severe  lead>|>oiBoniDg  that  has  caused  characteristic 
■ymptoms. 

Most  errors  in  diagnosis  occur  in  cartes  in  which  the  nervous  sym- 
ptoms are  anomalous  and  slight,  and  arc  not  such  as  to  suggest  tbelr 
cause.  In  the  case  of  a  la^ly  with  saturnine  neuralgia,  the  cause  of 
the  syniptoms  might  never  have  been  discovered  (for  the  perfect  guma 
told  no  tale)  had  not  her  husband  suffered  from  wriat-drop.  A 
gentleman  had  some  obscure  cerebral  syniptoms  with  inequali^  of 
pupils;  a  fragment  of  lead-line  opposite  one  tooth  suggested  lead- 
poisoning,  and  it  was  found  that  his  water  was  stored  in  a  leaden 
cistern.  It  is  not  j'ossible  to  avoid  error  in  such  oases  except  by  the 
habit  of  remembering  lead  as  a  possible  cause  in  obscure  cases. 
The  severe  cerebral  disturl«nee  is  practically  confined  to  workers  in 
lead,  and  although  the  subjects  have  often  not  been  long  engiiged  in 
tfa«  occupation,  the  effect  is  uauiLlly  due  to  a  quantity  so  large  aa  to 
MOM  other  symptoms  that  cannot  be  mistaken. 

Pboorosis. — It  may  be  said,  generally,  that  the  more  acute  the 
onset  of  paralysis,  the  better  is  tbe  prospect  of  complete  recovery. 
Tbe  acute  cerebral  symptoms  are  alone  attended  with  immediate 
danger  to  life,  and  tbe  prognosis  is  worse  when  there  are  convulsions, 
and  especially  when  there  it  coma,  than  in  simple  delirium.  God* 
▼niaions  are  of  graver  siguificanoo  when  they  succeed  delirium  thaa 
•  Bm  doU  on  Dxit  page.  On  tlm  danger  of  mittukiiiii  bitmnth  for  l«ad  in  the 
■riM  M*  Putmua.  ■  Bott.  Med.  and  S»r^.  J<»ini..'  IbfO,  Dot.  lith,  p.  81G. 
t  Ai  ill  tha  oonitluiiT*  oua  mcDtiaii«d  on  p.  SQ6. 
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wben  they  occur  first.  Alcobolism  increases  nmcli  the  grarit^  of  tki 
progrnosis,  and  so  do  a  considerable  diminution  in  the  araooDt  or  tlnfl^ 
marked,  and  especially  acute,  ansBmia,  and  the  evidence  of  organie 
changes  in  the  kidneys.  If  death  does  not  take  place*  the  paticni 
usually  recovers  completely.  The  prognosis  in  the  chronic  cerebral 
symptoms  is  unfavorable  to  recovery  when  these  take  the  form  of 
pronounced  mental  derangement  or  of  epilepsy.  Of  the  paraljtie 
affections,  those  with  the  wasting  and  the  degenerative  reaction  in 
the  muscles,  of  which  the  wrist-drop  is  the  type,  almost  alwiji 
ultimately  pass  away,  but  their  course  is  very  slow,  and  the  chief 
prognostic  indications  have  been  mentioned  in  the  accoant  of  tbe 
course  of  the  disease.  In  relapses,  if  these  are  due  to  a  considerable 
dose  of  lead,  the  prognosis  is  less  favorable,  although  two  or  threi 
successiye  attacks  may  be  recovered  from.  In  all  cases  the  ultimata 
prognosis  must  be  influcDced  by  the  extent  to  which  the  patient  csa 
be  withdrawn  from  tbe  deleterious  influence,  but  it  must  be  reraea- 
bered  that,  in  chronic  cases,  the  chief  danger  to  life  is  often  froa 
tbe  associated  disease  of  the  kidneys,  with  or  without  gout,  and  frooi 
arterial  degeneration  These  may  slowly  increase,  and  even  iitl 
manifest  their  presence,  long  after  the  lead-poisoning  has  ceased. 

TnsATMBifT. — ^The  first  step  is  to  arrest  the  entrance  of  lead  laHn 
tbe  system,  and  tbe  second  is  to  promote  the  elimination  of  the  kai 
that  has  been  already  taken  in.  The  chief  agent  for  securing  ihs 
latter  is  iodide  of  potassium,  given  in  doses  of  three  or  five  gniaa 
Although  iodide  of  lead  is  an  insoluble  salt,  it  has  been  abundantly 
demonstrated  that  tbe  administration  of  iodide  of  potassium  incressn 
the  excretion  of  lead  by  the  urine,  apparently  in  some  complex  com- 
bination. The  amount  of  lead  in  the  urine  increases  for  a  few  wedn 
and  then  gradually  subsides.*  The  quantity  of  lead  excreted  is  msek 
less  than  might  be  expected  ;  this  may  be  due  in  part  to  the  fkct  tM 
much  passes  away  by  the  liver,  but  probably  its  chief  casse  ii 
that  the  amount  retained  in  the  tissues,  which  tbe  iodide  libeni«» 
is  never  actually  great.  When  there  are  acute  symptoms,  and  \mi 
is  circulating  in  the  blood,  iodide  should  not  be  given  at  once»  iboi 
tiie  toxic  effects  may  be  intensified  by  the  sudden  increase  of  tht 
amount  that  is  in  the  blood.  Such  a  result  has  been  noted  by  miij 
observers.  By  saline  aperients  (especially  the  sulphates  of  soda  tod 
magnesia  with  some  free  sulphuric  add)  the  alimentary  canal  sbosU 
be  first  cleared  of  any  lead  it  may  contain,  or  which  maj  be  excnted 
from  its  mucous  membrane.  If  colic  exists,  it  maj  be  necesmyto 
give  a  full  dose  of  opium,  to  relax  the  spasm,  before  aperients  cu  bi 

*  Thus,  in  one  OMe  in  which  no  lead  oonld  be  found  in  Hm  urine  before  tbe  trail* 
ment,  lira  gndns  of  iodide  were  given  fonr  timee  diuly,  end  on  tbe  fini  dtj  in 
milligrammet  of  lead  were  fonnd  in  the  nrhie,  on  the  fourtli  HI,  on  the  fumlwitt 
22.  And  then  the  quantity  fn^daally  lessened,  and  after  two  weeka  mat%  mitf ' 
were  found.    (Swete, '  Brit.  Med.  Jonrn.,'  1882.) 
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sffwUre.  The  bowels  Bomelimes  act  BpoDtaneondj  after  a  few  hjpo- 
derniio  injections  of  morphia.  Subcittaneoua  injcetiona  of  airopiae 
haTebeeu  recom mended  for  the  same  [jurpOBC,  In  two  or  tijree  Anja, 
the  admioiatratiou  of  ths  iodide  mav  be  commenced.  Sulphur  biih) 
hare  alao  been  etteaairely  ernplojed  to  pi'omote  the  eliniiualion  of 
lead,  but  their  Dlility  is  doul-tful.  It  eefma  that  lead  passes  off  hj 
the  skin  ooly  wheu  the  amount  in  the  blood  is  very  great,  since, 
IB  chrotiio  cases,  eren  the  copious  diaphoresis  produced  hj  pilo- 
ciirpiite.  does  not  eliminate  the  metal.  If  there  is  aasemla,  iodide  of 
iron  niav  Ite  adraniageouslj  combined  with  the  iodide  of  potasMum. 

For  the  local  pai-alyais,  strj-chmne  has  been  given  internally.  Itt 
mode  of  action  Biiggesta  that  it  may  do  good,  although  its  ftcla&l 
effect  is  difficult  to  appraise.  There  is  no  evidence  that  its  locul 
injection  has  special  advikntages.  The  most  importiLut  agent  in  the 
treatment  of  the  pmalyaU  is  elei:triuitr.  The  oorves  have  lost  irritA' 
bility,  but  the  uiuscles  still  respond  to  the  voltaic  current,  slowly 
iatermpted,  wliioli  certainly  keeps  up  their  irritiibility,  and  must 
therefore  influence  the  DUtritioo  of  the  muscles  while  the  nerves  are 
recovering.  Thus  the  amount  of  muscular  change  is  lessened,  and 
the  ultimate  recovery  is  rendered  mora  perfect.  In  a  severe  case,  if 
the  musclea  are  l<fft  alone  for  a  few  months,  or  are  merely  treated 
with  farad  ism,  there  may  be  only  the  feeblest  response  to  the  voltaic 
current,  but  (as  I  have  seen)  this  increases  notably  afier  two  or  three 
^plications,  and  the  paralysis,  l>eForo  stationary,  may  in  a  fortnight 
be  distinctly  less,  and  the  improveiueat  may  steadily  |{o  ontocotn|ilete 
recovery.  In  such  a  case  the  value  of  electricity  scarcely  admits  of 
question.  Only  the  voltaic  current,  to  which  the  muscles  respond,  ii 
of  Bervioe.  Faradism  should  not  be  u^d  unless  it  eiciiea  contraction, 
AS,  for  iostaoce,  in  the  primary  atrophic  form.  But  in  this  it  is 
difficult  to  get  evidence  of  the  value  of  the  application.  Massage  of 
the  hmbs  is  also  of  service.  Oerebral  symptoms,  especially  convul- 
uons,  are  often  aasociated  with  increased  teusion  of  the  pulse^  and  it 
is  aaid  that  nitrite  of  amyl  has  a  marked  effect  upon  them  (Oliver). 
Nltro-glyoerine,  by  l  he  mouth,  would  probably  be  useful  in  suih  iiiaes, 
and  might  be  combined  (in  alcoholic  solutiou)  with  the  acidulated 
•aline  aperient. 


I 

^^lialto 
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inioal  poisoning  differs  from  lead -poisoning  in  being  seldom  the 
lit  of  occupation.  Distm  banco  of  the  nervous  system  has  generally 
I  due  either  to  a  single  large  dose,  takeu  by  accident  or  design,  or 
to  alow  poisoning  from  the  use  of  pigments  conlainiug  arseniej 
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H  has  tlias  been  produced  tbroogh  the  agencj  of  paints^  wall-papersy 
book-ooTers,  Ac.  The  poison  differs  from  lead  in  being  more  readily 
diffused  througb  the  air,  and  taken  in  by  the  lungs.  8ome  interesting 
facts  regarding  these  accidental  causes  have  been  collected  by  the 
Medical  Society  of  London.*  Putnam  has  shown  how  often  arsenic 
can  be  detected  in  the  mine  of  those  who  Uto  in  rooms  the  walls  of 
which  are  bung  with  paper,  or  the  floor  covered  with  carpet,  coloured 
with  arsenical  pigments.  Slight  symptoms  had  been  produced  in  some 
persons,  in  others  none.  This  cause  has  become  rare  in  England* 
but  several  cases  of  poisoning  occurred  not  long  ago  among  those 
who  used  muslin  of  certain  tints,  obtained  from  the  same  firm. 
The  muslin  was  nltimaiely  fonnd  to  contain  a  considerable  quantity 
of  arsenic.  One  of  the  sufferers  came  under  my  notice  with  symptoms 
of  extreme  seyerity,  which  had  been  slowly  increasing  for  two  years, 
with  exacerbations  traced  to  specially  close  work  at  the  mnslin, 
on  which  she  often  slept.  The  symptoms  at  last  became  so  pro* 
nonnced  that  an  acute  practitioner  suspected  and  proved  the  cause. 
Extensively  as  arsenic  is  used  in  medicine,  toxic  effects  (beyond  a 
little  conjunctiyitis  and  gastric  irritation)  are  not  common  when 
it  is  administered  in  ordinary  doses.  In  one  case,  severe  sym- 
ptoms were  produced  by  the  medicinal  administration  of  arsenions 
acid,t  and  in  another  they  resulted  from  Fowler's  solution  in  large 
doses.  I 

Arsenic,  like  lead,  is  eliminated  by  the  urine,  in  which  its  presence 
may  confirm  the  diagnosis.  After  acute  poisoning  it  is  to  be  fonnd 
for  a  month  or  six  weeks,  but  after  chronic  poisoning  it  may  be 
detected  for  six  or  nine  months  after  the  entrance  of  arsenic  into  the 
system  has  ceased  (Putnam). 

The  nervous  symptoms  produced  by  arsenic  vary  much  in  characteTf 
but  as  a  rule  present  a  combination  of  those  caused  by  alcohol  and 
those  due  to  lead,  and  the  mechanism  by  which  they  are  produced  is, 
in  general,  an  affection  of  the  peripheral  nerves.  They  are  of  three 
classes :  first,  a  palsy  of  the  muscles  of  the  limbs,  especially  of  the 
extensors  of  the  hands  and  feet;  secondly,  ''a  pseudo-tabes *'— 
ataxy,  with  defective  sensibility,  especially  in  the  muscles ;  thirdly, 
sensory  symptoms,  pain,  loss  of  sensation,  and  disordered  sensibility. 
These  symptoms  occur  as  a  result  of  chronic  poisoning  by  small  doses, 
or  as  an  after-effect  of  acute  poisoning,  and  they  may  also  be  a  sequel 
to  acute  symptoms  produced  by  the  cumulative  influence  of  small 
doses.  The  interval  between  the  cessation  of  the  symptoms  of  acute 
poisoning  and  the  onset  of  the  nerve  disturbance,  has  varied  from  a 


•  *  Proc.  Med.  Soe.  Load..'  1880.  See  also  en  inetractive  eeriee  of  esses  deeoribed 
1>y  Patoem, '  Boeton  Journal,'  1889. 

t  De  Cotta,  *  Phil.  Med.  Times/  1881,  pp.  881  and  614b 

{  A  Mfiee  of  caaee  of  poisoning  from  the  medicinal  nee  bai  been  eoUeeted  by 
Pntnam,  *  Boeton  Joarnal,'  1888.  Other  inetrnotive  iaete  an  reeorded  hj  Halehin« 
Bon^  'Britfah  Med.  Jonm.*'  1891. 
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few  da^i  to  a  few  weeks ;  among  recorded  c&aea  are  int«riraU  of  six 
dajFi,  two,  three,  and  four  weets." 

The  paralvBia  in  the  legs  and  arms  has  the  same  distributioa  as  thai 
commonly  produced  by  lead-poieoDing,  but  sensory  STmptoui  at* 
much  more  pronounced.  Atrophy  of  tbe  muBcIes  occurs  verjrapidi/. 
The  electrical  irritability  prestints  the  stime  degenerative  changes  as 
in  other  toxic  palsies,  but  in  very  serere  cases  the  voltaic  irritiibilitj 
may  quickly  fall  below  the  normal.  The  knee-jerk  ii  ofti'u  lust. 
Sometimes  other  muscles  are  involved,  those  of  tbe  upper  arm  and 
tfaigb  may  lose  powLT,  but  not  to  tbe  aame  degree  as  those  of  the 
eitremities.  Very  rarely  the  trunk  musclea  have  also  buffered. 
Paralysis  of  accumniodation  has  been  observeil.f  Mubculai-  iremor 
boa  been  an  occasional  symptom,  and  acute  palsy  has  beeu  preceded 
bj  cramp-like  contraction  in  tbe  limbs. 

Arsenical  ataxy,  although  less  frequent  than  the  muscular  paralysia, 
ia  not  rare.  It  is  usually  met  with  in  the  legs,  but  has  beeu  observed 
also  in  the  arms.  It  refiomblea  closely  the  iaco-ordmatiou  of  ta,bea. 
but  de*eli>]>s  in  a  much  more  acute  manner,  aod  is  a<:conipaQi<'d  Uy 
considerublc  muscular  weakness,  aod  sometimes  by  tbe  charucteristio 
atrophic  palsy  in  the  muscles  in  front  of  the  lower  leg.  It  has,  how- 
ever, been  known  to  come  on  (or  become  evident)  as  the  palsy  was 
pasainf;  away.  Severe  piiins  attend  tbe  ontiet,  and  there  are  also 
■abjective  sensations,  formication,  tmgling,  Ac.  Tbe  sensibiliijr  of  the 
muscles  is  leaxeoed  or  loet,  and  so,  as  a  rule,  is  the  knee-jerk ;  some- 
times it  is  preserved,  und  in  the  ca^^e  of  poisoning  from  muslin  it  wiu 
excessive,  iu  spite  of  atrophy  below  ibeknee.  Tbe  loss  may  last  longer 
than  the  other  symptoms,  and  has  bwn  known  to  ooutiuue  fur  a  year. 

Tbe  Other  sensory  symptoms  are  like  those  met  with  in  alcoholic 
nearitia.  Tbey  occur  first  in  tbe  legs  and  ihen  in  the  arms.  Varioos 
subjectiTe  sensations  may  be  experienced  at  the  onMt.  Pains  aie 
OoastaDt.  in  chronic  cased  they  are  at  first  slight,  but  in  all  they 
become,  EOuner  or  later,  sharp,  darting  or  burning  io  character,  some- 
times mrimentary.  Tliey  are  felt  in  various  parts  of  tbe  eitremities, 
and  often  take  the  cour^^e  of  the  nerves,  in  which  there  may  be 
narked  tenderness.  At  (irst  there  is  hypernsthesia  of  the  skin,  snb- 
•cqaently,  in  many  cases,  loss  of  sensation  to  touch  or  to  nil  forms  of 
■eiiaaUoD.  I^inlul  impulses,  when  not  lost,  may  be  deUyed.  Hyper- 
algesia may  coexist  with  loss  of  tactile  sensibihty — tbe  "auteolheiiia 
duloroaa."  The  loss  usually  begins  in  the  foot,  and  may  6nt  involve 
the  sole,  spreailing  gradually  over  the  foot  and  tower  part  of  the  leg, 
above  the  ankle.  In  tbe  hand  similar  symptoms  uicur  lat«T  and  in 
■lighter  form.  The  tactile  loss  may  first  octtur  on  tbe  Angers  and  pnlm, 
and  be  greater  in  one  uerve  area  than  io  another.  When  sensation  is 
im|Hiired  on  the  sole  the  plantar  reflex  is  lost.     The  knee-ji^rk  may 

•  Sre   lloai.    -Brkln,'   ml.    >ii    UubW,  'Cuun   <li>    'I1itr-p.,'   ItMW;    U<rrl«nlt, 
•Tlrobnir'i  Jnhrcib.,'  1863;  Sf«1iVititlllm,*D*ut.med.  WoohMuch.,*  Itwl. 
t*nk,  •  Tirchoir'i  Julirnb,'  1891. 
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persist,  bat  is  often  lessened  or  lost,  always  wlien  there  is  anj  atroplij 
of  the  extensors  of  tbe  knee. 

Cutaneous  eruptions  are  sometimes  observed,  and  seem  to  be  tlia 
direct  effect  of  tbe  poison  on  the  nutrition  of  the  akin,  often  donbtlea 
produced  through  tbe  nerves,  but  thej  may  be  disconnected  with  tlie 
other  neuritic  symptoms.  The  hair  may  fall  off  or  become  grey,  tks 
nails  may  present  changes  and  even  separate,  bullous  and  erythematoiii 
eruptions  may  occur,  and  herpes  soster  it  especially  common,  goie- 
rally  on  the  chest.  It  often  follows  the  medicinal  use  of  anenie; 
when  there  are  no  toxic  symptoms,  as  Hutchinson  first  pointed  oit 
Brownish  pigmentation  of  the  skin  is  also  both  common  and  charM- 
teristic.  In  severe  poisoning  it  occurs  in  roundish  spots,  whiA 
sometimes  first  lead  to  a  suspicion  of  the  cause  of  other  sjraptoBi. 
The  prolonged  medicinal  use  of  arsenic  usually  causes  a  finely  punctate 
pigmentation.  Optic  neuritis  has  been  once  observed  (Dana).  The 
pulse  is  often  frequent,  and  sometimes  the  temperature  is  raised. 

Pathology. — The  dependence  of  the  symptoms  on  changes  is  tte 
nerves,  suggested  by  Jaschke  in  1882,  was  rendered  practically  eeftaii 
by  the  discovery  of  the  cause  of  the  similar  symptoms  that  areprodneed 
by  alcoholism,  and  has  since  been  proved.  Characteristic  degenenUios 
was  found  by  Erlicki  in  the  radial  and  peroneal  nerves.  The  eeUi  of 
the  anterior  comua  in  the  cervical  and  lumbar  regions  of  the  spinil 
cord  also  presented  slight  changes.  Tbe  chief  effect  of  arsenic  ii 
doubtless  always  to  cause  a  degenerative  parenchymatous  periphenl 
neuritis.  In  some  cases  the  chief  action  is  on  the  motor  nervei^ 
giving  rise  to  the  atrophic  palsy,  in  others  on  the  sensory  nsrvesof 
the  skin,  producing  the  subjective  sensations  and  sensory  impairmiDt, 
or  of  the  muscles  and  joints,  causing  the  ataxy.  Pkraljtie  symptonn, 
or  sensory  and  ataxic  symptoms,  may  predominate  in  different  casei^ 
but  are  not  met  with  exclusively  in  any,  and  in  severe  cases  bolk 
classes  are  met  with  in  considerable  degree. 

Diagnosis. — The  distinction  from  lead-poisoning    rests   oo  tts 
common  onset  after  acute  symptoms,  oa  the  more  pfonoaneed  dtsftir^ 
ance  of  sensibility,  the  early  affection  of  the  muscles  of  the  lower  k^ 
and  on  the  absence  of  other  indications  of  the  effect  of  lead  en  tk 
system.    In  chronic  cases  the  discovery  of  a  source  from  whidi  srMSie 
may  have  entered  the  system  is,  as  a  rule,  possible,  and  its  presesM 
may  be  confirmed  by  an  examination  of  the  urine.    The  absenesol  • 
history  of  intemperance  is  the  most  important  general  distinetiiHifroa 
alcoholic  palsy,  which  that  produced  by  arsenic  dosely  resemUei; 
but  the  most  marked  peculiarities  are  the  deferred  onset  after  aesli 
poisoning,  the  manner  in  which  ataxy  may  follow  paralysis,  sad  te 
long  duration  of  the  effects  of  a  single  ingestion  of  the  poison,   b 
chronic  poisoniug  the  early  pains  are  sometimes  ascribed  to  goal  of 
theumatmm ;  in  all  cases  in  which  there  are  penistent  pains  is  th* 
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limbst  a  careful  tearcb  should  be  made  for  tendemefls  of  tlie  nenre- 
trunks,  which  points  to  the  probabilitj  of  toxic  irritation. 

The  course  of  arsenical  palsj  is  similar  to  that  which  is  due  to  lead^ 
and  the  treatment  necessary  is  essentially  the  same.  Iodide  of 
potassium  appears  to  have  »  similar  influence  in  removing  the  arsenio 
from  the  system.* 

SlLYBB-POISOH nrO  ;    ABdTBia. 

Chronic  silver-poisoning  is  dae  almost  exclusively  to  the  medicinal 
use  of  the  metal.  It  is  less  frequent  now  than  when  a  lon^  course  of 
silver  was  the  fashionable  treatment  for  epilepsy  and  spinal-cord 
disease.  Most  cases  are  due  to  internal  administration,  but  argyria 
lias  been  known  to  result  from  applications  to  the  palate  or  touguOi 
eontinued  during  many  years.  Working  in  silver  involves  no  liability. 
Of  the  cases  that  have  come  under  my  own  notice,  two  were  epileptics 
(in  whom  the  fits  continued  in  spite  of  the  influence  of  the  silver), 
a  third  had  been  treated  with  silver  for  a  syphilitic  g^mma  pressing 
on  the  spinal  cord,  and  a  fourth  had  taken  a  salt  of  silver  in  a  "dinner 
pill.**  The  discoloration  of  the  skin,  which  is  the  characteristic  of 
'argyria,*  depends  on  a  deposit  of  silver  beneath  the  Malpigbian 
ItJWff  and  commences  when  about  an  ounce  of  a  salt  of  silver  has 
been  taken,  during  any  period  of  time.  It  is  accompanied  by  a  black 
Hue  on  the  gums  close  to  the  tooth,  closely  resembling  the  lead- line. 
This  appears  before  the  darkening  of  the  skin,  and  is  therefore  im* 
portant  as  a  waming.|  Among  other  internal  organ8,§  silver  is 
deposited II  in  the  kidneys — in  the  Malpigbian  bodies,  and  around  the 
tubules;  albuminuria  has  been  observed  both  in  animals  and  in  man. 
In  these  two  points  the  effect  of  silver  resembles  that  of  lead.  Li 
animals,  moreover,  paralysis  is  produced.  I  have  been  unable  to  find 
any  recorded  instance  of  paralysis  in  man,  but  one  remarkable  case  has 
come  under  my  own  observation,  which  shows  that  the  efiect  of  silver 
may  be  almost  the  same  as  that  of  lead.  The  case  was  that  of  a 
gentleman,  as^  forty -four,  who  had  been  ordered,  twelve  years  before, 
a  **  dinner  pill,*'  without  any  caution  or  other  direction  than  that  one 
pill  was  to  be  t:iken  three  times  a  day.  He  did  not  follow  the  direo- 
tions  literally,  but  took  sometimes  one,  sometimes  three,  a  day,  for  a 
few  days  at  a  time.  He  estimated  that  he  bad  taken  about  six  pills 
a  mouth  during  the  twelve  years.  After  he  bad  taken  tht»  pills  for 
about  eleven  years,  a  dusky  tint  of  the  face  attnu-ted  notice,  but  its 
nature  was  not  suspected  until  the  tint  had  become  well  marked,  when 

a  A  foil  biUliogrnphy  is  given  by  Dana,  loc.  cit. 

f  See  Neomann, '  Wien.  miHl.  Zeitung.,'  ls7S.  So.  10. 

{  Reflp«cting  iti  coniUncy,  see  Chaillon.  *  Th^se  <lo  l*Hris'  1878. 

{  The  di«tributi«)D  and  precise  seat  in  the  int-  nial  or^an*  wi*re  cnrefullj  ioTeati* 
gai^d  in  one  gam  by  Weich«elbiium,  'AUf?.  Wieu.  ukhI.  Zcit./  1878. 

I  It  ia  taid  aa  an  organic  (M)iupound  (Krysiuitki,  *G:ia.  Iekar»ka,'  lb8<)»  au4 
•  Vircbow's  Jabretb.,'  ib.,  i,  372). 
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it  was  found  that  the  pills  contained  silver  (the  exact  form  cov>4  wA 
be  ascertained).  Two  months  before  I  saw  him,  the  extensors  of  the 
right  hand  became  weak ;  shortly  afterwards,  those  of  the  left.  When 
he  came  under  obseryation  the  tint  of  the  skin  was  very  characterutie ; 
his  gums  presented  a  well-marked  black  line,  which  resembled  that 
of  lead  in  being  present  where  there  was  tartar,  and  absent  where 
the  gum  was  in  perfect  apposition  to  the  teeth.  In  both  amu 
there  was  paralysis  of  the  long  extensor  of  the  fingers  and  of  the 
extensors  of  the  phalanges  of  the  thumb,  not  of  the  extensor  of  the 
metacarpal  bone  of  the  thumb.  On  the  right  aide  there  waa  alio 
paralysis  of  the  radial  extensors  of  the  wrist.  The  affected  rnuaeki 
were  wasted,  and  their  irritability  to  faradism  was  lost;  that  to 
Yoltaism  was  preserved  and  increased.  There  was  no  affection  of  the 
legs.  The  urine  contained  some  albumen  and  casts,  and  the  patient 
had  had  several  attacks  of  gout.  During  three  months  in  which  ho 
remained  under  treatment  (electricity,  iodide  of  potassium,  dbc.)  there 
was  slight  improvement  in  the  arms,  but  no  considerable  change.  Ho 
Boon  afterwards  showed  symptoms  of  cancer  of  the  liTer,  of  which  he 
fubsequenily  died,  but  no  post-mortem  examination  was  obtained. 

• 

Mbboubial  Poisonino:  HTDSAnaTBiA. 

Ohronio  poisoning  by  mercury  causes  symptoms  of  which  some  aio 
due  to  an  action  of  the  poison  on  the  nervous  system.  These  tym- 
ptoms  rarely  follow  the  medicinal  use  of  mercury,  but  occur  chiefly  in 
those  who  work  in  the  metal.  Mercury  will  volatilise  at  all  ordin&ij 
temperatures,  and  it  is  probable  that  it  enters  the  system  mainly 
through  the  lungs,  but  it  may  sometimes  pass  in  through  the  skin 
when  certain  forms  of  mercury  are  much  handled,  and  want  of  clean- 
liness may  increase  the  amount  of  mercury  that  gets  into  the  sjstem 
by  causing  contamination  of  the  food.  Sufferers  are  met  with  espe- 
cially among  those  who  work  in  quicksilver  mines,  at  silyering  miiron, 
and  in  making  barometers  and  thermometers,  and  also  occaaionallj 
among  bronzers,  furriers,  and  hat-makers,  mercurial  salts  being  ooed 
for  preparing  the  skins.  The  weakly  suffer  more  readily  thantbo 
strong,  and  the  individual  differences  in  susceptibility  are  very  great 
The  symptoms  occasionally  develop  after  the  exposoze  to  the  cssao 
has  ceased. 

The  nervous  symptoms  may  exist  alone,  but  sometimes  thej  sit 
preceded  by  others  outside  the  nervous  system,  which  resemble  thoae 
of  acute  mercurial  poisoning.  These  are  stomatitis  and  ukera- 
tion  of  the  mucous  membrane  of  the  month,  with  extreme  foetor, 
necrosis  of  bone,  gastric  and  intestinal  catarrh.  The  remarkable 
removal  of  lime  from  the  bones  and  its  deposit  in  the  kidneys,  die- 
covered  as  a  consequence  of  acute  mercurial  poisoning  by  Prevost  and 
Fruchtiger,  does  not  seem  to  attend  the  chronic  form,  in  which  tha 
kidneys  do  not  suffer. 
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A  peculiar  tremor,  known  nmong  the  wortmoa  as  "  the  treinblea," 
and  medically  as  "mereuriiil  tremor,"  is  the  most,  common  aod 
charoct eristic  ajmptom.  It  is  at  first  occaaional.  occurring  only 
when  tbe  patient  is  excited,  and  is  alvajs  increased  hj  emolion.  It 
tiflaally  I>eginB  in  the  face  and  tongue,  then  invades  the  arms,  and 
aftL-rwards  the  legs.  At  first  the  tremor  occurs  onW  on  movement, 
bat  altimately  it  may  become  constnot.  In  the  former  ca^e,  tbe  con- 
dition  of  tbe  patient  resembles  that  of  one  snfFeringfrom  disseminated 
acleruBiB,  except  that  tbe  tremor  is  less  wide  and  less  irregular 
than  in  characteristic  cases  of  the  latter  disease  When  constant,  tlia 
tremor  resembles  that  of  paralysis  agitans.  During  sleep,  tbe  tremor 
usually  ceases,  but  in  extreme  eases  may  only  losaen.  It  inlerferea 
much  with  articiilition,  rendering  the  speech  stammering  and  hesi- 
tating When  considerable  it.  may  render  the  movement  of  the  arms 
so  UDsteady  that  the  patient  cannot  feed  himself,  and  his  gait  becomes 
affected.  At  first  the  limhs  are  strong,  but  after  a  time  muscular 
power  is  impaired,  lometimes  more  la  one  limb  th»n  in  another,  but 
it  seldom  progresses  to  complete  loss.  Barely  tliere  is  nide-spread 
weakness  without  tremor.*  Beflez  action  and  power  over  the  sphinx 
ten  are  always  unimpaired,  and  the  electric  irritability  of  tbe  muscle* 
is  normal  throughout. 

Psychical  symptoms  are  also  common,  and  may  precede  tbe  tremor. 
They  have  been  very  carefully  studied  by  Sussraaul.  Irritahility,  and 
ft  difficulty  ill  giving  attention  to  a  subject,  are  often  the  first  sym- 
ptoms, and  may  be  accompanied  by  considerable  mental  distress  and 
sleeplessness.  Hallucinations  somL'times  occur,  and  there  may  even 
be  oatbreaks  of  maniacal  excitement  but  the  insanity  rarely  corre- 
aponds  to  any  distinct  variety.  This  condition  has  been  termed 
**  mercurial  erythism."  It  is  sometimes  accompanied  by  headache  and 
palpitation  of  the  heart 

Sensory  symptoms  are  present  in  many  cases;  pains,  especially  in 
the  region  of  tbe  fifth  nerve  and  in  the  joints ;  formication  in  the 
limbs,  and  sometimes  Ions  of  sensibility  to  pain,  with  paroivsms  of  dis- 
treesiog  sensations  in  the  thorax,  reseml-hng  those  of  asthma.  The 
•cDBory  dintorbance always  augmeots  the  mental  instability.  In  rare 
CMrSes  more  grave  cerebral  symptoms  occur — considerable  hemiplegic 
weakness,  aphasia,  and  deafness. 

Although  the  tremor  may  have  been  extreme,  no  alterations  have 
been  discovered  in  either  brain  or  cord,  even  with  the  aid  of  tba 
nkrosoope.  The  charactiT  of  the  symptoms  makes  it  probable  that 
they  ar«  due  to  disturbanne  of  the  bmin  rather  than  of  the  spinal 
«ord.  In  animals  mercurial  poisoning  is  said  to  cause  d-generation 
of  tbe  medullary  sheaths  of  the  muscle- nerves,  bnt  not  uf  their  axia> 
ejUndera.t 

The   diagnosis   is    rarely    difficult     From   i>aralTsis    agitans    tba 

•  LotuHc,  'Arch.  d«  Phji..'  lB89. 
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tremor  U  diating^iebed  bj  its  immediati 
bj  tbe  abflenoe  of  the  rigidity  of  the 
features.  IndTsseminated  sclerosiB,  thet 
lou8  atammeriiig  that  ia  met  with  in  u 
moTemeata  are  wider  in  r&nge  and  vildt 
a;mptomB  oftea  reaemble  thoie  of  geuen 
than  those  of  any  otfaer  diaeaae,  but  aaob 
met  with  in  gi^neral  paraljaia,  and  the  ii 
and  indicationa  of  spinal  degeneration,  pi 
ID  mercurial  poiaoniag.  Tbe  preaeode 
direct  attention  to  the  probaUe  nata 
this  ia  once  auapected,  the  patient'a 
deciaive.  The  (greatest  diagnoatio  dilf 
«aaea  of  lead^poiaoniog  in  which  tremor 
an  diatinguielied  hy  the  presence  of  tbe 
there  is  a  atupicion  that  the  patient  ia 
the  queatioa  can  rsudily  be  aet  at  rest 
nateriala  with  which  he  works.  If  thei 
symptoms  are  certainly  doe  to  lead  onlj 
The  progDoais  is  in  tnost  cases  lavor 
but  all  cases  are  prolonged,  and  in  some 
For  recovery,  it  is  essential  for  the  pat 
enry.  No  precautiona  arail  to  prevent 
tua  symptoms  that  have  once  derelopei 
and  iron  are  important  aids  to  recovery, 
of  the  mercury,  iodide  of  potassium  maj 
— two  or  three  grains  very  gnvdually 
doubt  that  it  does  facilitate  elimination 
tion  of  large  doses  haa  been  followed 
the  symptoms ;  apparently  mercury  reli 
into  tbe  blood  and  to  the  Dervoua  sy 
sulphur  baths  seem  to  cause  an  elimina 
ia  said  that  the  latter  have  been  fount 
amount  excreted  by  the  kldneya.  Tbe 
chlorate  of  potaah. 


ALCOHOLII 


The  nervona  ayatem  is  especially  sensi 
and  suffers  in  many  cssea,  more  than 
of  habitual  alcoholic  escesa.  Tbeacute 
par  esceellenee,  the  term  "  intoxication  "  : 
logical  and  toiicological  interest.  On 
distinct  from  aimple  drunkenness  oome 
These  are  exceedingly  numerous ;  many 
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diieMes  already  described  may  be  produced,  or  predisposed  to,  by  ia« 
temperance ;  some  other  derangements  are  due  chiefly  to  this  cause, 
and  are  seldom  or  never  produced  by  any  other.  To  these  the  term 
"  alcoholism  "  is  generally  applied.  These  disorders  and  symptoms 
may  be  acute,  subacute,  or  chronic.  The  acute  disturbance  generally 
takes  the  form  of  an  attack  of  delirium,  called,  from  the  tremor  that 
accompanies  it,  "  delirium  tremens."*  The  chronic  derangements  are 
exceedingly  Taried. 

All  forms  of  alcoholism  have  certain  common  causes.  The  tendency 
to  drink  is  often  inherited ;  less  commonly  it  is  related  to  a  family 
disposition  to  suffer  from  definite  diseases  of  the  nerYous  system, 
especially  from  insanity .f  It  is  probably  facilitated  by  peculiarities 
of  ner? ous  constitution,  in  consequence  of  which  the  sensations  of 
intoxication  are  more  pleasurable  in  some  persons  than  in  others. 
Parental  intemperance,  moreoTer,  often  iuTolves  facilities  for 
habitual  excess.  Occupation  is  notoriously  influential,  partly  on 
aooouut  of  the  facilities  for  drinking  afforded  to  those  who  are  engaged 
in  the  distribution  or  sale  of  alcoholic  liquors,  partly  on  account  of  the 
social  temptations  to  drink  invol? ed  in  other  callings.  The  temporary 
relief  to  physical  and  mental  depression  afforded  by  alcohol  is  another 
potent  cause  of  intemperance. 

Aoun.  Alcoholism,  Alcoholio  BiLiKiutf ,  Delibium  Tnnnnra. 

Alcoholic  delirium  occurs  under  two  forms :  as  a  primary  affection, 
and  in  association  with  some  local  inflammation  or  injury.  The  latter 
may  be  termed  **  associated  delirium  ; "  it  has  a  double  causation,  the 
influence  of  alcohol  and  the  influence  of  a  local  disease.  The  latter 
■my  be  sufficient  by  itself  to  cause  some  delirium,  although  far  less 
in  degree^  and  without  the  peculiar  characteristics  of  the  alcoholio 
form ;  or  it  may  be  wholly  insuflScient  to  derange  the  mind.  The 
simple  primary  delirium  Taries  much  in  the  intensity  of  its  symptoms ; 
it  has  been  divided  into  two  classes  according  to  the  presence  or 
absence  of  considerable  fever,  but  the  difference  depends  only  on  tho 
degree  of  soTerity,  and  there  is  no  real  justification  for  the  division. 

Causbs. — Delirium  tremens  is  almost  confined  to  drunkards,  in  tho 
popular  sense  of  the  word.  In  this  respect  it  differs  from  the  '*  asso* 
ciated  delirium,"  which  is  not  uncommon  among  those  who  have 
habitually  taken  an  excessive  quantity  of  alcohol  to  keep  up  their 
energy  against  the  depressing  influence  of  debility  or  the  prostration 
of  some  chronic  di&»ease.     Thus  a  man  who  hud  never  been  known  to 

•  By  Thoiniu  Sutton  ('On  Delirium  Trement/  a  tract  published  in  1813). 

t  Of  600  drunknrds  ndmitt^d  into  the  Inatitutiou  at  Port  liamiltou.  New  York, 
iiiteiu)>eriioce  could  be  traced  in  relatiouM  in  265»  >tnd  the  father  wa<<  intempfrmta 
in  IVtS.  Insanity  could  be  traced  in  only  88  catea.  In  one  half,  the  habit  wm 
kbli«bed  brfore  twenty-five  years  of  age. 
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be  intoxicated,  and  was  believed  to  be  temperate,  died  witb  sjmpiomi 
of  acute  delirium  tremens  ;  but  it  was  found  that  His  lungs  wen 
extensivelj  diseased,  and  that  he  had  been  keeping  up  bis  working 
power  bj  large  doses  of  alcohol  during  the  acute  development  of  the 
pulmonary  disease. 

Delirium  tremens  is  far  more  common  in  men  than  in  women,  the 
proportion  being  about  six  to  one.*  There  are  no  facts  to  show  whether 
there  is  any  sexual  tendency  to  the  disease,  such  as  certainly  exists 
in  the  case  of  another  effect  of  alcohol,  multiple  neuritis,  to  which 
women  possess  a  greater  liability.  As  far  as  the  figures  gi? en  bebw 
suggest  any  conclusion,  it  is  that  drinkers  in  the  two  sexes  are  eqoal^ 
prone  to  suffer  from  delirium  tremens.  The  disease  is  most  frequentin 
the  middle  period  of  life,  thirty  to  forty  years.  In  both  sexes  the  maxi- 
mum mortality  is  at  the  same  age,  a  little  later  than  the  maximum  fr^ 
quency,  because  second  and  third  attacks  are  the  most  fatal ;  one  third 
of  the  total  number  of  deaths  occur  between  thirty-five  and  forty-fifs 
years  of  age,  and  about  four  fifths  during  thetweuty  years — thirty  to 
fifty.  It  rapidly  lessens  in  later  life,  no  doubt  because  the  wont 
drinkers  acquire  the  habit  early,  and  die  off  from  some  effect  of  intem- 
perance, hut  eases  of  delirium  tremens  occur  even  up  to  adyanced 
senility.  Moreover,  females  bear  a  proportion  to  males  that  steadilj 
increases  as  life  goes  on,  probably  because  drinking  habits  are  acquired 
relatively  later,  under  the  influence  of  individual  causes  rather  than 
as  an  effect  of  occupation  or  of  social  life.f  Under  twenty-five^ 
the  affection  is  chiefly  met  with  as  a  complication — especially  of  pnea- 
monia.J  It  is  probable  that  an  hereditary  tendency  to  neuroses 
facilitates  the  occurrence  of  this  disease,  especially  a  tendenej 
to  intemperance, §  and  insane  heredity  unquestionably  modifies  iti 
course.  The  disease  is  less  frequent  in  beer-drinkers  than  in  those 
who  drink  wine,  and  most  frequent  in  spirit-drinkers,  bat  it  is  proha- 

*  Daring  the  twenty-five  years  ending  1872,  there  died  from  this  cause  in  Engbad 
and  Wales  10,448  malet»  and  1898  females.  It  is  probable  that  thu  disease  is  ons  os 
which  the  Kegistrar-Qeneral's  returns  are  fairly  accurate,  since  this  cause  of  destk 
is  unlikely  to  be  given  unless  there  is  a  history  of  intemperance.  The  figures  givt 
tlie  proportion  of  deaths  as  7i  males  to  1  female.  But  the  disease  is  not  only  man 
common  in  males,  it  is  also  more  often  severe,  and  therefore  it  is  more  offcea  fatal 
Hence  the  disproportion  between  the  sexes  is  doubtless  rather  less  in  cases  t)«a  ii 
deaths.  Of  54  consecutive  cases  in  University  College  Hoeptti«1»  8  were  in  f« 
giving  the  proportion  of  6  to  1,  which  is  probably  very  near  the  truth. 

t  The  proportion  of  deaths  of  males  to  each  female  is  about  12^  in  the  ten 
fliteen  to  twenty -five,  and  then  steadily  fulls,  the  proportion  in  each 
later  decade  being  10 — 1,  7i~l,  7i — 1,  6 — 1,  4i— 1,  and  only  8 — 1  in  thostoitf 
seventy- five. 

X  A  few  CHses  have  been  recorded  of  acute  alcoholism  in  childhood.  Thus  a  bsy 
of  five,  to  whom  spirits,  and  also  wine,  had  been  given  daily,  had  a  brief  but  tjpkil 
attack  of  delirium  tremens  after  a  fracture  of  the  thigh  (Ck>hn, '  Berlin.  kL  WodMS- 
schr.,'  1888). 

{  In  Germany  neuropathic  heredity  was  traced  by  Krukenberg  in  half  the ; 
{^)%  tad  in  one  fifth  the  father  was  intemperate  (<  Zeitsch.  f .  kl.  Med.,'  zizj. 
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ble  tha.t  the  amoaDt  of  alcohol  taken  hu  muoh  greater  influence  thaa 
its  form. 

Id  most  cases  the  maladj'  follows  a  seven  "bout"  of  drintcing, 
often  without  any  interval.  Otcasioualty  there  has  been  a  cessatioa 
of  drinking  for  a  few  Aajb  U-foru  the  onset  of  the  delirium.  These 
cases  baTe  led  to  tbe  idea  that  the  discontinuance  of  tlie  stimulant 
has  been  the  cause  of  the  attack;  but  it  is  more  probable,  as 
Anstia  and  others  have  suggested,  that  a  sudden  distaste  for  liquor 
was  really  the  first  effect  of  the  commencing  disease.  The  onset  ucca- 
sionally  fuUona  some  slight  injury  or  trifling  illness,  wbich  appareutly 
disturbs  the  nerrous  system,  and  serves  to  excite  tbe  diiitarbiLiicfl 
that  is  ready  to  break  o>:t.  Such  cases  present  a  gradntioa  to  the 
**  associated  d"lirium  tremens,"  in  which  there  is  some  real  cause  of 
general  indisposil.ioo,  a  severe  accident  or  a  local  inflammation,  espe- 
cially pneumonia.  The  p.vreiia  resulting  iDigbC  or  might  not  be 
attended  with  delirium  in  the  healthy  ;  in  the  alcoholic,  the  delirium 
is  severe,  and  presents  the  same  cbaracterisLiok  aa  in  the  pure  form  of 
delirium  tremens. 

Sthptosis. — The  symptoms  of  delirium  tremens  ustiitlly  develop 
gradually  but  rapidly,  aitatning  considerable  inteaaity  in  tbe  course 
of  two  or  tbree  days.  Diiiturl)ed  sleep,  loss  of  appetite,  and  restless 
irritability  are  commonly  tbe  first  indications  of  the  impending  dis- 
order. Distressing  or  horrible  dreams  of  peculiar  vividness  attend 
sleep,  and  the  patient  cannot  shake  off  their  effect  when  he  wakes. 
He  is  depressed,  uneasy,  restless  during  the  day,  often  annoyed  with 
floating  specks,  or  flashes  of  light  before  his  eyes,  and  the  neit  night 
brings  the  same  distressing  dreams.  As  soon  as  he  closes  bis  eyes, 
unpleasant  scenes  present  themselves  before  him,  and  he  tosses  alwut 
all  night,  h^ilf  nwake^  or  perhaps  is  unable  to  obtiin  any  real  sleep. 
Next  day,  from  time  to  time,  more  definite  halluciniitiona  of  sight  or 
hearing  occur ;  the  patient  can  shake  them  off,  noil  knows  that  they 
are  unreal,  but  they  return  again  and  aj>ain.  When  niglilcoines,  they 
take  possession  of  bim,  prevent  all  sleep,  and  tbe  following  morning 
they  are  no  longer  to  lie  shaken  off.  This  insomnia,  first  partial  and 
then  absolute,  with  the  diHire^^sing  hallucinations  which  disturb  the 
imperfect  sleep  that  is  obtained,  charai  te rises  the  early  period  of  the 
disF-aae.  Tbe  transition  to  more  considcral'le  distnrbatiM  is  usually 
attended  with  unnatural  loquacity,  and  by  indimtions  of  suspicion 
and  of  uneasiness.  The  period  of  definite  delirium  begins  with  the 
persistence  of  tbe  haltuei nations  during  tbe  day.  Tbey  are  chiefly 
visual,  sometimes  auditory,  and  occdsionally  related  to  some  cuid- 
neous  lenstilionR;  tbey  are  almost  always  unpleasant.  At  first  the 
objects  that  the  patient  actually  sees  are  transformed  into  other 
things  than  they  really  are,  often  into  living  creatnrea  in  active 
motion;  the  pattern  of  the  wall-paper  Incomes  beetles,  spiders, 
■nakes  ;  and  then  these  appear  spoutaueoualy,  uid  are  crawling  about 
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the  bedclothes;  the  sufferer  tries  to  brash  them  away  or  to  escape 
from  them.  At  first  he  can  be  recalled  from  his  aberration  for  a  few 
moments,  and  will  answer  questions  correctlji  but  soon  relapses  into 
the  delirium.  Delusions  of  wider  extent  grow  out  of  the  hallncina- 
tioDS,  or  are  excited  by  some  bodily  discomfort.  Faces  .appear  before 
him,  grinning  at  bim,  or  he  fancies  tbat  persons  are  stauding  bj  his 
bedside,  upbraiding  or  abusing  him.  A  characteristic  of  the  delirium 
is  the  yersatility  of  tbe  false  ideas ;  they  change  continually.  Grado* 
ally  he  ceases  to  be  able  to  shake  them  off,  even  for  a  moment,  snd 
no  longer  recognises  his  friends  or  doctor.  The  attendants  are 
thought  to  be  the  subjects  of  his  delusions,  and  he  may  strike  at 
them  under  the  impression  that  they  are  attempting  to  injure  him. 
O.ten  the  modified  incidents  of  his  daily  life  seem  to  occur  before 
his  eyes.  He  usually  talks  incessantly,  but  may  wander  incoherentlj 
from  one  subject  to  another  in  the  course  of  the  same  sentenee. 
Auditory  hallucinations  may  occur  early  or  may  be  grafted  on  those 
of  vision,  and  the  patient  thinks  he  hears  reproaches  or  insults  from 
the  fancied  bystanders.  Less  commonly  an  unpleasant  smell  or  a 
disagreeable  taste  annoys  him,  or  he  fancies  that  insects  are  crawling 
on  his  skin.  The  delusions  often  excite  intense  emotions  of  horror  or 
dread. 

The  characteristic  tremor  is  usually  present  from  the  first  It 
occurs  only  on  movement,  and  is  irregular,  but  considerable  in 
range ;  it  is  most  conspicuous  in  the  arms,  the  face,  and  the  tongae, 
but  is  to  be  seen  also  iu  the  legs  when  these  are  put  into  voluntary 
movement,  especially  if  the  patient  attempts  to  stand.  It  is  the  mors 
conspicuous,  because  the  patient  is  usually  in  constant  movement^ 
picking  at  the  bedclothes,  searching  for  imaginary  objects,  attempt- 
ing to  get  out  of  bed.  This  extreme  restlessness  is  seldom  absent 
Often,  in  addition  to  the  tremor  on  moYement,  there  are  spontaDeoni, 
slight,  partial,  muscular  twitching^,  and  in  severe  eases  these  maj 
amount  to  considerable  shock-like  contractions,  and  may  occur  in  the 
muscles  of  the  trunk  as  well  as  in  the  limbs. 

The  countenance  of  the  patient  is  often  flushed,  and  the  oonjonN 
tiya  injected ;  but  occasionally  the  face  is  pale,  and  sometimes  initial 
flushing  is  replaced  by  pallor  as  the  stage  of  depression  comei  on. 
The  pulse  is  frequent  and  soft ;  the  frequency  is  proportioned  to  the 
severity  of  the  attack  and  to  its  duration.  At  first  the  pulse  is  fuD  and 
large,  but  as  the  disease  goes  on,  it  usually  becomes  smaller  as  it  g^ 
more  frequent.  In  severe  attacks  the  frequency  may  be  140  or  150, 
sometimes  even  more,  and  it  is  then  always  feeble.  The  patient  nsusllj 
perspires  freely.  The  temperature  is  raised  in  all  except  the  slighted 
eases.  When  the  attack  is  of  moderate  severity,  the  elevation  is  slight, 
and  does  not  exceed  two  or  three  degrees,  but  in  severe  attacks  it  nsy 
reach  103^  104'',  or  even  105''.  Occasionally,  hyperpyrexia  is  attained, 
108^  or  109^  a  symptom  of  fatal  significance.  The  tongne  is  thicUj 
coated,  and  there  is  usually  complete  anorexia ;  the  patient  may  or 
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naj  not  be  thirsty;  thirst  U  often  a  oonaequence  of  the  w[>ioiw 
peripimtion.  The  urine  is  BCantj  if  there  ib  much  sveHliiig.  and  il 
tiinftlly  deep  coloured,  of  a  high  Bpeciflc  gravity,  and  very  oftea 
contains  a  small  quantitj  of  albumen  ajtart  from  organic  kidn«y 
diaeaBe.  There  is  orcasionally  slight  blurring  of  the  eilgi'B  of  tb« 
optic  disc,  with,  according  to  UhthufT,  some  opacity  of  the  retina;* 
but,  aa  a  rule,  the  fiiudus  is  normal.  SmnHimes  acuity  of  Tiaion  is 
lesvened,  or  the  fiL'l.ls,  tor  a  time,  are  restrielsd. 

This  state  URiially  continuee  for  two,  three,  or  four  days  witboot 
iuteiTuption.  The  patieut  getH  no  steep,  or  only  dozes  for  an  hour  or 
■o  at  a  time,  and  wakea  up  unrefreahed.  The  pulse  becomes  softer 
and  more  frequent,  and  the  muscular  strength  becomes  lessi-ned  by 
the  c-onslnnt  exertion.  In  favorable  cases  the  patient  at  liist  ftillt 
into  a  sound  sleep,  which  contiouesforeight,  ten,  or  twelve  hours,  aad 
be  wakes  up  free  from  all  menial  disturliance,  or  with  only  a  trifiing 
unoant  of  delirium,  which  another  sleep  entirely  removes.  The  tremor 
lesseDB,  but  ofl'en  contiuues  in  slight  degree,  sometimes  for  some  dayv 
or  weeks.  The  pulse  falls  in  frequency  and  improves  in  strength, 
after  the  cessation  of  the  delirium,  and,  in  the  course  of  a  few  days, 
tiie  slight  tremor  and  muscular  weakness  are  the  ouW  relics  »f  ibt 
attack  through  which  the  patient  has  passed.  lu  other  cait-s,  however 
■leep,  when  it  does  come,  is  briefer,  and  is  not  foltowrd  by  the  sanw 
signs  of  improvemeut ;  the  delirium  oontinnes,  but  is  less  active  tbaa 
before,  and  the  signs  of  general  prostration  are  greater.  In  such 
cases  there  is  considerable  danger  to  life.  A  second  or  third  period 
of  sleep  may  bring  improvement,  and  slow  con voli< scenes  may  enao* 
at  the  end  of  sii  or  seven  dtiys,  but  in  other  cases  the  prostration  in- 
croases,  the  pulse  becomes  still  feebler  and  more  frequent,  and  a 
oomatose  stat«  comes  on,  in  which  the  patient  dies.  This  unfavor* 
able  conditionissometimesreached  without  any  sleep  having  oomrred, 
in  tpite,  it  may  be,  of  strong  narcotics.  Conrulsioos  or  hyperpyrexia 
may  attend  the  increased  proitrution  of  the  later  stage,  and  ar* 
l^erally  a  fatal  omen.  Convulsions  may  also  occur  at  tbe  onset,  and 
■r«  not  then  of  much  significHuce ;  at  the  later  peritxl  of  an  altaok, 
by  the  disturliaiice  of  tbe  aervouB  system  which  they  reveal,  aa  well 
M  by  their  effect  on  tbe  patient,  they  add  greatly  to  his  jwril.  They 
resemble  tbe  attacks  of  ordinary  ejiilcpay. 

Complitationi. — Tbe  most  important  of  these  are  other  diseasef 
dtie  to  alcohol,  or  local  acute  inflammations,  especially  pneumonia, 
Cirrhoms  and  fatty  degeneration  of  ihelirer,  anddiseaaeof  the  kidney, 
areeapecially  serious  complitationa.  UrBiiiio  coma  oocasionalty  vomea 
on  in  the  course  of  delirium  tremens.  Pneumonia  is  a  very  common 
aocompanimeni,  and  its  occurrence  is  facilitated  bv  alcoholism  ;  it 
mar  lead  the  way,  and  tli«  nervous  disorder  may  be  secondary  in 
time,  although  ultimately  donnnating  the  aymptr)ms,  or  the  lung 
■ffeotioD  may  be  a  subordinate  complication  of  the  disease,  develofaog 
•  tlhtl'off,  ^QoMd  b;  Mo«ll,'Cbsrit4  AnnKlcD.'Ii.p.6M. 
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after  tbe  onset  of  the  toxic  disorder,  wben  the  palient  is  prostrate. 
Its  development  is  then  often  insidions,  and  may  be  nnaccompanied 
bj  pain  or  oongb,  while  the  effect  on  the  breathing  may  be  masked 
hj  the  restlessness  of  the  patient.  Henoe,  ezaminatiion  of  the  chest 
is  of  extreme  importance  in  eyerj  case.  In  manj,  undetected  tuber- 
cnlosis  aids  in  causing  tbe  pneumonia  and  in  determining  an  nn« 
fiiTorable  course.  A  rare  complication  is  meningeal  hmmorrhage. 
which  has  been  met  with  in  a  few  cases.  Ohronic  lesions  of  the 
nervous  system  are  also  often  present,  and  are  intensified  bj  the 
acnte  disturbance.  Those  of  multiple  neuritis — pains,  paresis,  ataxy, 
with  loss  of  the  knee-jerk — are  tbe  most  frequent. 

TerminationM  and  Sequelm, — Delirium  tremens  lasts  from  three  to 
seven  days,  and  commonly  terminates  in  recovery.  Death  occurs  chiefly 
in  those  who  have  had  several  previous  attacks,  or  whose  tissues  are 
gravely  damaged,  either  by  the  influence  of  long-continued  intem- 
perance or  by  senile  degeneration.  Its  common  causes  are  exhaustion 
and  gradual  failure  of  the  heart's  action.  Sometimes  death  occurs 
suddenly,  from  unexpected  syncope;  but  it  more  often  results  from 
associated  acute  diseases,  especially  from  pneumonia,  or  from  the 
effects  of  pre-existing  tuberculosia.  The  mortality  has  been  variously 
stated ;  v.  Franque's  estimate  of  18  per  cent,  is  probably  near  the 
truth.* 

Most  patients  who  recover  do  so  perfectly.  Severe  second  or  third 
attacks  not  only  involve  danger  to  life,  but  pass  away  more  slowly 
and  less  perfectly.  But  curious  exceptions  are  met  with,  in  which 
recurrences  seem  to  be  easily  produced  and  are  brief  in  duration.  In 
one  instance  a  patient  had  survived  no  less  than  twenty-seven  distinct 
attackat  When  the  mental  state  continues  abnormal  (especially  in 
those  who  inherit  a  tendency  to  insanity),  the  sleep  that  brings  physical 
quietude  only  partially  restores  the  mental  rest.  The  distressing 
hallucinations  may  cease,  but  some  more  stable  delusions  remain,  and 
may  last  for  weeks  or  months.  If  the  patient  has  had  a  previous  attack 
with  this  sequel,  the  duration  of  the  mental  change  is  longer,  and  the 
state  may  even  be  permanent.  In  that  event  there  is  usually  pro> 
gressive  failure  of  memory  and  of  mental  power,  so  that  the  patient 
passes  into  a  condition  of  chronic  insanity  or  of  chronic  dementia ; 
the  latter  is  especially  common  in  late  life. 

Patholoqt. — ^In  a  case  of  pure  alcoholic  delirium  the  pathological 
changes  are  slight,  and  consist  only  in  signs  of  congestion  of  the  cortex 
of  tbe  brain  and  sometimes  of  other  parts,  especially  of  the  medulla 
and  spinal  cord.  There  is  often  some  opacity  of  the  arachnoid,  but  it 
is  probable  that  this  is  a  chronic  change,  the  result  of  long  previous 

•  This  estimate  wm  caloalated  from  2117  CMet  (v.  Fimnqoe,  *Ueber  Ddirium 
Tremene/  Maoich,  1859).  Kmkenberg  foand  only  10  per  osnt.  In  801  attaeke  ia 
165  patients  (loc.  eit.). 

t  Krakenbery,  loo.  eit. 
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intemperance.  Signi  of  actnal  acnte  meningitis  are  rare,  but  IiaTe 
been  occasionallj  found  in  both  the  pia  arachnoid  and  the  dura  mater. 
Congestion  of  the  bases  of  the  lungs  is  common,  and  sometimes  there 
are  signs  of  congestion  in  the  kidnejs,  but  the  alterations  met  with 
outside  the  nervous  system  are  chiefly  the  chronic  changes  that  result 
from  intemperance. 

Alcohol  may  be  found  by  chemical  analysis  in  Tarious  organs  of  the 
body  up  to  the  fifth  day  after  its  ingestion  ;  by  the  seventh  day  it  has 
disappeared.  But  the  presence  of  alcohol  may  be  demonstrated,  in 
like  manner,  in  persons  who  have  been  drinking,  but  have  not  suffered 
from  deliiium  tremens.  We  cannot,  therefore,  regard  it  as  affording  a 
full  explanation  of  the  disease.  This  evidently  depends  on  an  acute 
disturbance  of  the  nerve-centres,  probably  involving  all  parts  of  them, 
but  especially  the  cerebral  cortex, — a  disturbance  of  function  produced 
by  the  toxic  agent,  running  a  definite  course,  with  a  tendency  to  sab* 
side,  provided  the  oontinned  action  of  its  cause  is  prevented* 

Diagnosis. — The  disease  is  easily  recognised.  The  preponderance 
of  visual  hallucinations,  and  the  associated  tremor,  distinguish  it  from 
acute  mania  on  the  one  hand  and  from  symptomatic  delirium  on  the 
other,  while  the  absence  of  headache  and  of  paralysis  is  a  distinction 
from  ordinary  acute  meningitis.  Cases  of  general  paralysis  of  the 
insane,  in  which  muscular  tremor  is  conspicuous,  have  been  mistaken 
for  delirium  tremens ;  but  if  there  is  much  mental  alteration,  its 
character  is  altogether  different  in  the  two  diseases ;  the  exaggerated 
delusions  of  general  paralysis,  and  the  mental  complacency  that 
commonly  attends  them,  are  very  different  from  the  anxiety  and  horror 
of  the  alcoholic.  When  depression  occurs  in  general  paralysis,  the 
mental  state  has  generally  developed  gradually,  in  a  maimer  werj  un- 
like the  acnte  onset  of  delirium  tremens. 

PsooNOSis. — The  prognosis  is  good  in  first  attacks,  free  from  com- 
plications, and  in  those  whose  tissues  are  not  seriously  damaged. 
The  pulse  and  temperature  afford  the  most  important  indications. 
The  danger  is  great  in  proportion  to  the  frequency,  softness,  and  small 
■ise  of  the  pulse,  and,  as  Anstie  has  shown,  the  sphygmographic 
tracing  presents  very  clearly  the  serious  characters,  although  the  in- 
strument is  not  actually  needed  to  detect  them.     As  a  rule,  the  occur- 

m 

rence  of  sound  sleep  for  six  or  eight  hours  greatly  improves  the  pro- 
gnosis, but  if  an  exceedingly  unfavorable  pulse  presents  no  improve- 
ment after  sleep,  the  danger  is  great,  and  the  patient  is  very  likely 
to  die  in  a  few  hours.  A  temperature  above  103^  is  always  of  serious 
imi>ort,  and  the  danger  is  greater  in  proportion  to  the  degree  of  pyrexia ; 
a  rise  to  105^  and  over  is  seldom  survived.  Moreover,  a  sudden  con- 
siderable rise  in  the  later  stages  of  the  disease,  is  also  of  very  g^ve 
significance,  even  although  the  actual  height  attained  is  not  extreme. 
Advanced  years  add  greatly  to  the  gravity  of  delirium  tremens,  espe- 

▼OL.  II.  62 
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dall  V  when  there  is  oonsideimble  pjiexia ;  id  a  man  of  sixtj,  a  Tite  to 
108°  is  as  serious  as  would  be  a  temperature  of  105^  in  a  young  pencm. 
Any  complication  also  lessens  the  chance  of  recovery,  the  most  16110111 
being  pneumonia  and  kidney  disease.  If  the  pneumonia  is  double, 
death  is  practically  certain.  The  prognosis  is  also  grave  when  delirims 
tremens  is  associated  with  traumatic  lesions,  both  because  the  tea* 
dency  to  depression  and  collapse  is  increased  by  the  shock  of  ths 
original  in  jury  or  operation,  and  also  because  wounds  run  a  Tery  un- 
favorable course  in  this  condition. 

Tbeathsht. — ^The  mental  state  of  the  sufferer  from  delirinm 
tremens  necessitates  very  careful  management.  It  is  essential  tbat 
all  undue  excitement  should  be  avoided,  and  only  the  neoessaiy 
attendants  should  be  in  the  room.  It  is  well  to  have  the  light  dim, 
unless  this  distinctly  increases  the  patient's  suspicion  and  uneasinesa 
When  there  is  much  disposition  to  aot  according  to  the  false  ideas, 
male  attendants  are  necessary,  and  physical  restraint  is  often  indis- 
pensable, lest  the  patient  injure  himself  or  others.  He  may  even 
attempt  suicide  by  jumping  from  a  window  or  swallowing  some  acces- 
sible poison,  sometimes  deliberately,  sometimes  under  the  influence  of 
a  false  idea.  Hence  windows  should  be  securely  fastened,  and  no 
lotions  or  poisonous  liquid  should  be  within  the  patient's  reach.  la 
many  cases  the  patient  can  be  kept  in  bed  by  judicious  management 
and  persevering  persuasion  on  the  part  of  the  attendants.  In  other 
cases,  however,  force  is  needed.  The  mode  in  which  it  should  bs 
applied  is  a  matter  on  which  authorities  differ.  If  there  is  great 
violence,  continued  exertion  on  the  part  of  the  attendant  is  necesssiy 
to  keep  the  patient  in  bed ;  two  attendants  are  needed  to  cope  with  a 
strong  delirious  man,  and  the  constant  struggles  are  exhausting  to  ihb 
patient.  The  ''  strait  waistcoat  "  offers,  in  such  oases,  an  effectnl 
mode  of  restraint ;  the  interference  with  the  movement  of  the  chest 
produced  by  it  has  been  urged  as  an  objection  to  its  use,  but  this 
drawback  has  certainly  been  exaggerated.  Leather  gauntlets  on  the 
wrists  and  ankles  may  be  secured  to  the  sides  and  foot  of  the  bed,  and 
restrain  the  patient  effectually  without  any  interference  with  lespiia- 
tion.  Bandages  are  sometimes  employed  for  this  porpoee,  but  mj 
cut  into  the  skin  if  the  struggles  are  violent.  Another  effeetoal  meaiM 
of  restraint  is  a  sheet  across  the  trunk  and  anna,  firmly  aecnisd 
at  the  sides  of  the  bed.  In  most  cases  of  delirium  tremens  this  aoswen 
as  well  as  the  strait  waistcoat,  and  has  the  advantage  of  being  alwaii 
available,  but  it  also  may  slightly  hamper  the  respiratory  movementa 

Food  must  be  given  in  liquid  form;  beef  tea,  milk,  and  beaten-ap 
eggs  should  form  its  chief  part.  The  anorexia  often  renders  itdifieolt 
to  give  nourishment,  but  the  difficulty  can  generally  be  overoome  bf  a 
little  perseverance.  It  is  well,  in  this  as  in  other  aeiite  diseasei^ 
to  commence  the  process  of  digestion  of  food  before  it  is  taken. 
Benger's  Liq.  Pancreaticus  andLiq.  Pspticua  offer  the  readiest 
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for  doing  this,  the  former  being  used  for  milk,  the  hitter  for  beef  tea. 
Half  a  drachm  of  either  maj  be  added,  and  the  food  kept  warm  (not 
hot)  for  twenty  minutes  or  half  an  hour,  and  then  given.  The 
process  of  digestion  thas  commenced  goes  on  within  the  body.*  If 
there  is  Tomiting,  peptonised  enemata,  well  digested,  must  be  givcD. 
The  patient  should  not  be  without  food  for  more  than  three  hours ;  a 
due  supply  of  nourishment  is  by  far  the  most  important  element  in 
treatment.  Whether  alcoholic  stimulants  should  be  giren  must  depend 
on  the  state  of  the  pulse.  They  are  better  withheld  unless  the  pulse 
calls  for  them  in  language  that  is  not  only  unequiyocal,  but  is  rather 
more  decided  than  would  be  held  a  sufficient  indication  in  an  acute 
disease  of  other  nature.  Some  stimulation  may  be  obtained  from 
ammonia  and  ether.  Coffee  has  been  recommended  for  the  same 
purpose,  and  may  be  used  after  sleep  has  been  obtained,  or  either 
caffeine  or  cocaine  may  be  employed  as  a  substitute.  In  all  cases  an 
aperient  should  be  given  at  the  outset,  enough  to  open  the  bowels 
freely,  but  not  so  strong  as  to  cause  prostrating  purgation. 

It  was  formerly  customary  to  administer  sedatives  freely  from  the 
first  in  the  endeavour  to  procure  the  sleep  that  usually  ends  the  acute 
disturbance.  Bromides  are  commonly  inadequate  to  compel  sleep, 
although  often  useful  as  tranquillising  agents ;  opium  or  morphia  and 
chloral  are  the  hypnotics  usually  g^ven.  In  most  serere  cases  efforts 
to  produce  sleep  fail  until  near  the  time  when  the  terminal  sleep 
naturally  oomes.  The  insusceptibility  to  sedatives  in  the  early  stige 
is  extraordinary;  dose  after  dose  may  be  given  nntil  a  poisonous 
quantity  is  in  the  system,  and  still  the  patient  may  be  sleepless,  with 
increasing  and  perhaps  alarming  exhaustion.  If  the  hypnotics  are 
boldly  pushed,  they  at  last  may  act,  and  the  patient  may  die  from 
their  influence.  Anstie  believed  that  when  opiates  fail  to  influence 
the  brain  and  to  induce  sleep,  they  sometimes  paralyse  the  heart  He 
mentioned  a  case  in  which,  almost  immediately  after  the  administra- 
tion of  a  second  large  dose  of  opium,  the  patient  became  ghastly  pale, 
the  pulse  fluttered  and  then  stopped,  and  in  a  few  minutes  the  patient 
was  dead.t  Without  doubt  many  cases  have  ended  fatally  in  conse- 
quence of  the  idea  that  it  is  absolutely  necessary  to  procure  sleep  at 
all  risks.  It  is  only  in  a  veiy  slight  case  that  it  is  right  to  try  to 
force  sleep  in  the  early  stage.  In  all  severe  attacks  it  is  wiser  to 
postpone  the  attempt  until  the  duration  of  the  disease  has  increased 
the  prospect  of  success — that  is,  until  the  third  or  fourth  day  of  the 
attack.  If  a  narcotic  dose  is  given  earlier  (such  as  a  quarter  of  a 
grain  of  morphia  beneath  the  skin,  or  sixty  grains  of  chlor.il  by  the 
mouth),  it  should  not  be  repeated  until  sufficient  time  has  elapsed  to 
permit  its  action  to  pass  off.  It  is  better,  however,  in  the  early  stage 
to  be  content  with  moderate  doses,  merely  sufficient  to  favour  tran- 

*  This  li  a  mach  better  method  than  that  commonly  employed  of  carrying  tks 
process  of  artificial  digestioQ  lurther,  and  tlion  utopping  it  by  hi-at. 
t  Art.  "  AlooholiMn,"  « Koynoldt'  Syst.  of  Med.,'  vol.  ii,  2nd  ed.*  p.  168. 
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quilitj.  A  scrapie  or  half  a  drachm  of  bromide,  with  fifteen  or 
twenty  grains  of  chloral,  may  be  giren  erery  six  or  eight  honrs,  and 
then,  after  about  forty-eight  hours,  a  stronger  hypnotic  may  be  tried. 
Chloral  generally  acts  better  and  is  attended  by  less  danger  than 
opium  or  morphia.  Of  the  latter,  not  more  than  a  third  of  a  grain 
should  be  iujected,  and  it  is  wiser  to  give  first  a  smaller  dose,  a 
quarter  or  a  sixth.  The  practice  of  repeating  moderate  doses  at  short 
intervals  has  been  recommended,  but  it  is  better  to  wait  for  six  houn 
and  then  to  give  a  second  full  dose.  Opium  has  been  thought  bj 
some  to  be  safer  than  chloral  if  there  is  weakness  of  the  heart,  but 
the  fact  is  doubtful.  In  mild  cases,  half  a  gi-ain  of  the  extract  of 
Indian  hemp  sometimes  promotes  sleep.  Chloralamide  and  sulphonal 
are  often  effective  and  also  safe. 

The  treatment  by  large  doses  of  digitalis,  introduced  by  Jones  of 
Jersey,  has  been  universally  relinquished.  The  good  thereby  effected 
was  doubtful,  and  certainly  altogether  disproportionate  to  the  danger 
of  the  treatment.  The  use  of  pilocarpine  to  increase  the  sweating  and 
thus  help  to  eliminate  the  alcohol  has  been  recommended,*  but  the 
agent  is  unneeded  in  slight  cases,  and  in  all  others  the  use  of  a  drag 
that  depresses  should  be  carefully  avoided.  This  remark  applies 
also  to  the  emplovment  of  tartar  emetic  for  the  same  purpose,  which 
was  at  one  time  in  vogue.  A  drug  that  has  been  strongly  recom- 
mended, and  is  at  least  not  open  to  the  same  objection  of  lowering  the 
strength  of  the  patient,  is  capsicum.  Three  or  four  doses  given  everj 
three  hours  are  said  frequently  to  produce  calm,  refreshing  sleep.  Ten 
or  even  twenty  grains  of  cayenne  pepper,  in  the  form  of  an  infusion, 
or  half -drachm  doses  of  the  tincture  may  be  given,  t 

If  alcohol  is  necessary  during  the  acute  stage  of  the  disease,  it 
should  be  discontinued  as  soon  as  possible,  and  altogether  withheld 
during  convalescence.  An  attack  of  delirium  tremens  is  sometimes  a 
turning-point  in  a  drunkard's  life,  and  every  means  should  be  taken 
to  enforce  upon  him  the  lesson  of  the  illness,  a  lesson  which  he  is  pro- 
verbially prone  to  forget  with  returning  health* 

AcxTTB  Alcoholic  Insanity. — Delirium  tremens,  although  the 
patient  is  for  the  time  insane,  is  not  classed  as  a  form  of  insanity. 
Acute  attacks  of  mental  derangement  sometimes  result  from  thii 
cause,  and  are  scarcely  to  be  distinguished,  except  in  their  origin, 
from  the  similar  condition  that  comes  on  from  other  causes.  Indeed, 
in  almost  all  cases  of  the  kind  there  is  an  hereditary  tendency  to 
mental  derangement,  and  the  alcoholic  excess  is  merely  the  exeitiiig 

•  l8)>am,  *Am.  Med.  News*  1885,  p.  812. 

t  Cayenne  is  an  old  negro  remedy  in  Jamaica  for  many  acute  ailmentk  (Set 
Kinnear, '  Lancet/  1862,  i.  p.  261,  and  an  anonymona  letter,  ib.,  p.  890.)  It  was  at 
tirat  given  in  a  glasR  of  spirit,  a  vehicle  open  to  objection  in  delirium  treineBs.  la 
many  of  the  cases  in  which  its  influence  baa  been  snppoaed  to  be  most  cooepicM 
by  contrast  with  other  drugs,  it  was  given  after  these  liad  been  tried  in  vaia,  aai  st 
the  period  when  a  spontaneous  subsidence  of  the  diseaae  might  be  looked  for. 
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cause.  AouU  fnania  may  thus  come  on*  distmguisbed  from  delirium 
tremens  hj  more  persistent  delusions  and  bj  the  absence  of  tremor 
and  of  the  restlessness  of  mind  and  body.  Some  of  these  cases 
run  a  shorter  course  than  acute  mania  commonly  does;  sleep 
has  a  more  pronounced  ameliorating  influenoe,  and  slight  tremor  may 
be  present.  Thus  there  are  forms  that  seem  to  be  intermediate 
between  simple  acute  mania  and  delirium  tremens.  Chronic  mental 
alteration  is  apt  to  be  left  behind  for  a  time,  but  this,  as  we  have  seen, 
is  not  uncommon  ^ter  delirium  tremens  in  those  who  inherit  a 
tendency  to  insanity.  Acute  melancholia  also  sometimes  occurs  from 
alcoholic  excess*  but  does  not  present  any  special  peculiarities.  A 
peculiar  form  of  recurring  insanity,  associated  with,  and  excited  by, 
a  drinking  tendency,  has  been  termed  ainomania.  There  is  some- 
times permanent  moral  deficiency,  and  there  are  periods  in  which  the 
subject  loses  all  moral  sense,  fails  into  various  excesses,  and  may 
wander  about  and  act  in  an  absurd  and  often  indecent  manner.  In 
some  cases,  during  the  intervals  between  the  outbreaks,  the  patient 
exhibits  no  moral  or  intellectual  defect. 


Ohbokic  Alooholxis. 

Various  morbid  states  of  the  nerrous  system  are  slowly  induced  by 
habitual  alcoholic  excess.  These  differ  from  the  acute  disturlxanoe  in 
that  they  are  often  induced  by  habitual  excess  which  never  attains  the 
degree  necessary  to  cause  actual  drunkenness.  The  most  common 
symptom  is  muscular  tremor,  seen  chiefly  in  the  bands,  lips,  and 
tongue.  It  is  inconspicuous  in  the  legs,  although  it  may  often  be 
found  there  if  looked  for.  It  is  a  fine  irregular  tremor,  and  occurs 
only  when  the  muscles  are  put  in  action  by  the  will.  It  results 
from  all  kinds  of  excess,  and  may  be  as  conspicuous  in  those  who 
drink  only  beer  as  in  spirit  drinkers.  It  is  generally  greatest  in  the 
morning,  and  is  less  after  some  alcohol  is  taken.  Sometimes  there 
are  also  sudden  starts  of  the  limbs,  especially  during  sleep.  In- 
somnia is  often  troublesome ;  sleep,  when  it  occurs,  may  be  disturbed 
by  distressing  dreams,  and  visual  halluciniitions  may  distress  the 
patient  in  tbe  state  between  sleeping  and  waking,  and  may  prevent 
sound  sleep.  To  these  symptoms  some  persistent  mental  changes 
are  often  added,  irritability,  restlessness,  failure  of  memory.  Other 
symptoms  of  disease  outside  the  nervous  system  may  co-exist, 
oongeslion  of  the  face  and  conjunctiva,  fulness  of  the  eyelids,  a 
tendency  to  skin  eruptions  on  the  face,  a  furred  tongue,  anorexia, 
and  morning  vomiting. 

Besides  these  mental  disorders,  other  definite  maladies  oceui. 
subacute  or  chronic  in  character.     The  most  im|K>rtant  of  tlicse  i^ 

ultiple  neuritis,  a  description  of  which  was  given  in  the  first  voiiiii- 
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Alcobolism  is  bj  far  the  most  common  cause  of  this  disorder,*  vai  to 
this  form  of  neuritis  women  are  more  prone  than  men.  The  sjinptoms 
maj  present  either  of  the  three  leading  forms — paraljtio  atropbj, 
sensory  loss,  or  ataxy ;  a  combination  of  the  motor  and  wenmaj 
symptoms,  or  of  the  latter  with  inco-ordination,  is  the  most  oommoii. 
In  all,  pains  are  usually  distressing,  and  the  muscular  tenderness  k 
often  greater  than  that  of  the  nerves.  Sensory  disturbance  ooeon 
first  in  the  legs,  the  atrophic  palsy  in  the  arms.  The  cranial  nerrei 
as  a  rule  escape  in  this  form,  but  the  vagus,  and  the  nerves  of  the 
eyeball  muscles,  have  suffered  when  alcohol  has  been  oontinned  after 
the  onset  of  the  palsy. 

Chronic  and  subacute  myelitis  certainly  aometimes  results  fron 
alcoholism,  as  is  shown  by  a  case  figured  in  voL  L  (Fig.  105).  In  thii, 
as  in  most  cases  of  the  kind,  the  inflammation  of  the  cord  aecom- 
panied  peripheral  neuritis,  by  which  its  symptoms  were  masked  to  a 
considerable  extent.  Disease  of  the  spinal  cord  was  formerly  thought 
to  be  the  common  cause  of  alcoholic  palsy  in  the  form  that  wa  mm 
know  to  be  the  result  of  neuritis.  Most  cases  of  "  alcoholio  paraplegia" 
formerly  described  were  certainly  examples  of  neuritis.  An  isolated 
affection  of  the  cord  due  to  alcohol  is  rare.  It  would  seem  that  the 
ansceptibility  of  the  peripheral  nerves  is  gresLter  than  that  of  the  cord* 
but  the  two  affections  are  scarcely  comparable,  since  in  the  spinsl 
cord  the  inflammation  is  interstitial,  while  in  the  nerve,  the  fibrei 
suffer  primarily  from  the  toxic  influence. 

In  France,  functional  hemiansesthesia  is  said  to  be  not  uncommoB 
in  alcoholics,  and  some  examples  have  been  described  by  Magn:m,t 
similar  to  the  unilateral  loss  that  is  met  with  in  hysteria.  But 
the  condition  is  rarely  met  with  in  this  country.  Epilepsy  is  occ»- 
sionally  an  effect  of  alcoholic  excess,  but  the  attacks  seldom  occnr 
periodically,  as  they  do  in  the  ordinary  form  of  the  disease.  Usuallj 
a  series  of  attacks  are  excited  by  a  bout  of  drinking,  or  even  by  a 
single  intoxication,  and  the  patient  is  free  from  them  until  he  again 
gives  way  to  excess.  In  such  cases  the  fits  axe  apt  to  accompany  an 
attack  of  delirium  tremens. 

Neuralgic  pains  in  the  limbs  are  aometimes  troublesome;  these  sre 
doubtless  often  the  result  of  an  influence  of  alcohol  on  the  nerves,  soeh 
as,  in  greater  degree,  causes  actual  neuritis.  But  some  of  these  nerve- 
pains  are  produced  through  tho  agency  of  a  gouty  diathesis,  to  which 
alcoholic  excess  unquestionably  contributes.  It  is  importsnt  to 
recognise  and  remember  the  frequency  of  this  combination,  which 
may  be  seen  in  various  effects  of  the  two  influences,  and  even  in  the 
neuritis.  The  influence  of  gout  perhaps  sometimes  determines  the 
occurrence  of  the  myelitis,  and  renders  the  peripheral  neuritis  in 

•  It  hat  been  pointed  oot  by  Dr.  Dreachfeld  Qn  a  valoabla  sHidA  in  'BtaK' 
Jan ,  1886.  p.  434)  that  an  accurate  sketch  of  the  fymptoaM  of  alcoholic  nmAk  wm 
given  by  Dr  James  Jackson,  of  Boston,  UJS.,  hi  1829I. 

f  *  On  Alcoholism/  Greenfield's  trans. 
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greater  degree  iniersiitiaJ,  and  it  may  cause  an  isolated  perineuritis  (aa 
of  the  sciatic  nerve)  to  be  combined  with  symmetrical  polyneuritis. 

It  is  an  undecided  question  whether  alcohol  causes  amblyopia  and 
optic  nerve  atrophy,  such  as  result  from  the  use  of  tobacco.  In  manj 
cases  of  tobacco  amblyopia,  there  is  a  history  of  alcoholic  excess,  which 
has  been  thought  to  favour  the  occurrence  of  the  affection,  but  its 
production  by  alcohol  alone  is  not  well  established. 

I  have  occasionally  seen  distinct  slight  optic  neuritis  in  the  subjects 
of  chronic  alcoholism,  genei-ally  in  association  with  headache  and 
trifling  mental  changes.  It  is  probable  that  in  many  of  these 
cases  there  is  chronic  meningitis  Opacity  and  thickening  of  the 
arachroid  and  dura  mater  are  met  with  after  death  in  some  cases, 
chiefly  marked  over  the  convexity  of  the  brain,  and  are  probably  a 
direct  effect  of  the  alcohol.  This,  with  some  slight  shrinking  of  the 
eortez,  constitutes  the  most  common  post-mortem  change  in  cases  of 
long  duration.  Fatty  degeneration  of  the  walls  of  the  small  arteries  is 
ap|>arent]  J  more  common  in  alcoholic  subjects  than  in  others.  Minute 
foci  of  softening  due  to  vascular  disease,  and  called  "  encephalitis,'* 
have  been  met  with  in  the  cortex  in  rare  cases,  usually  in  association 
with  considerable  and  long-standing  mental  changes. 

Ohronic  alcoholism  may  aid  in  the  production  of  many  forms  of 
definite  insanity,  but  the  only  variety  that  can  be  certainly  ascribed 
to  this  cause,  acting  alone,  is  chronic  dementia — failure  of  memory, 
commonly  progressive  for  a  time,  accompanied  by  defective  power  of 
judgment,  and  often  by  want  of  cleanliness  and  other  indications 
of  impaired  moral  sense.  Mental  weakness  may  be  associated  with 
defective  articulation,  and  with  recurring  slight  paralvtic  attacks, 
so  as  to  constitute  a  group  of  symptoms  bearing  some  resemblance 
to  general  paralysis  of  the  insane,  but  differing  in  the  uon- progressive 
character  of  the  disorder  if  alcohol  is  given  up.  Actual  recovery  is, 
however,  rare,  although  the  sufferers  may  live  for  many  years.  It 
is  probablo  that,  in  such  cases,  there  is  chronic  meningitis.  The 
influence  of  alcohol  in  causing  true  gen(*ral  paralysis  has  been  much 
discussed;  the  disease  very  seldom  results  from  this  cause  acting 
alone,  although  intemperance  may  aid  other  influences  in  producing  it. 

The  diagnosis  of  the  effects  of  chronic  alcoholism  from  the  maladies 
with  which  they  may  be  confounded  has  been  sufficiently  considered 
in  the  description  of  those  diseases.  The  most  common  question  is 
the  distinction  of  alcoholic  tremor  from  other  forms,  especially  from 
the  very  similar  tremor  that  is  sometimes  congenital,  or,  if  not 
congenital,  has  existed  from  early  life,  and  is  often  inherited.  The 
history  of  the  tremor  sufficiently  distinguishes  the  two  aff*ctions. 

The  chief  element  in  the  treatment  of  chronic  alcoholism  is  the 
chanvce  in  the  habits  of  the  patient.  Bitter  tonics,  sueh  as  l>ark,  have 
been  sometimes  found  of  service,  as  in  some  measure  satisfying  the 
craving  for  drink.  Tincture  of  capsicum  has  also  been  prai.Ncd;  ten- 
minim  doses  may  be  given  before  meals  or  when  the  craving  for  drink 
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oomet  on.*  Hjdiochlonte  of  cocaine  (^  to  i  gr.)  ia  also  naefnl,  and 
may  be  g^ven  after  food*  combined  with  half  a  minim  of  the  alcoholic 
Bolntion  of  nitro-gljcerine  (^^  gr.),  four  minims  of  liquor  strvchnis, 
and  some  liquid  preparatioQ  of  pepsin.  The  special  derangements 
will  generally  subside  when  the  cause  ceases  to  act.  The  treatment 
that  maj  be  needed  has  been  described  in  the  account  of  these 
disorders.  Strychnine  and  nux  vomica  are  useful  for  the  tremor.  To 
lessen  the  insomnia  and  nerrous  restlessness,  Mai-cethaa  recommended 
of  ainc^  in  two-grain  doses,  two  or  three  times  a  daj • 


HTSTEBIA. 

The  term  ^  hTsteria"  is  applied  to  a  morbid  state  of  the  nerrous 
system  which  is  far  more  common  in  women  than  in  men.  The 
primary  derangement  is  in  the  higher  cerebral  centres,  but  the  func- 
tions  of  the  lower  centres  in  the  brain,  of  the  spinal  cord,  and  of  the 
sympathetic  system,  may  be  secondarily  disordered.  Hence  the  sym- 
ptoms TSiy  much,  and  the  secondary  manifestations  may  preponderate 
and  obscure  the  primary  disturbance.  The  name  is  derived  from  an 
erroneous  idea  that  there  is  a  special  connection  between  the  disease 
and  disorders  of  the  womb  (Iwripn)^  which  was  eyen  once  thought  to 
moTe  about  the  body,  and  cause  the  local  symptoms.  The  opinion 
that  the  disease  is  primarily  and  cbiefly  one  of  the  cerebral  functions 
is  now  all  but  uniTersally  held,  and  the  present  nse  of  the  word 
"  hysteria  "  does  not  imply  the  theory  inrolved  in  its  deciTation. 

It  should,  howoTer,  be  remembered  that  there  is  a  difference 
between  the  popular  and  the  medical  use  of  the  word.  To  the  public, 
the  name  is  chiefly  associated  with  the  simulation  of  symptoms,  or  at 
least  with  the  idea  that  the  patient  could  preyent  the  symptoms  if  she 
liked.  But  the  malady  is  a  real  one,  and  to  a  large  extent  beyond  the 
direct  influence  of  the  patient's  wUL  It  should  also  be  remarked 
that  the  word  is  applied  more  widely  to  women  than  to  men ;  the  same 
conditions  are  often  termed  ^  hystexi*  '*  in  the  former,  and  '*  hypo- 
chondriasis **  in  the  latter. 

Etioloot. — ^Both  race  and  ciTilisation  have  probably  more  influ- 
ence on  the  occurrence  of  hysteria  than  has  been  recognised  or  studied. 
It  is  almost  unknown  among  barbarous  races,  and  seems  to  be  a  pro- 
duct of  the  cerebral  development  that  accompanies  the  process  of 
civilisation.  In  certain  stages  of  civilisation,  peculiar  forms  of  the 
disease  have  attained  great  development,  as  in  Europe  during  the 
Middle  Ages.  Among  races  that  have  attained,  apparently,  an  equal 
civilisation,  hysteria  reaches  a  higher  degree  in  some  than  in  others — 
in  the  French,  for  instance,  and  in  the  English;  no  doubt  in  oonse- 

•  See  Rinfsr't '  Therapentlea*  5tb  ed.,  1876,  p.  S6S. 
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qu6Doe  of  the  nnderljing  differences  in  nenrouB  constitation  that  are 
recognised  in  the  expression  **  national  temperament.*'* 

Hjsteria  has  been  estimated  to  be  twenty  times  as  frequent  in 
women  as  in  men  (Briqnet),  bnt  the  Tarying  nse  of  the  word  already 
mentioned  renders  the  facts  difficult  to  ascertain.  Erery  form  does 
occur  in  the  male  sex,  and  certain  Tarieties  are  not  nnfrequent. 
Tlie  liability  of  females  is  probably  determined  by  the  character 
of  their  nerrons  system,  and  not  by  the  posscBsion  of  certain 
seiual  organs.  Some  disposition  to  hysteria  is  inherent,  if  not  in 
all  women,  at  least  in  the  yast  majority.  The  affection  is  far  more 
common  in  boys  than  in  adult  men;  the  diffcrt^nces  in  the  ner- 
Tons  constitution  of  the  two  sexes  are  &r  less  before  than  after 
puberty.  Adult  men  who  are  the  subjects  of  the  disease  often 
present  meutal  characteristics  resembling  those  of  the  female  sex. 
The  exact  influence  of  age  is  also  difficult  to  ascertain,  because 
the  special  manifestations  of  the  disease  are  the  result  of  an  under- 
lying and  antecedent  morbid  state,  which  develops  so  gradually  that 
its  commencement  can  seldom  be  determined.  The  frequency  with 
which  distinct  symptoms  commence  in  the  several  decades  of  life  is 
shown  in  the  following  table,  calculated  from  the  figures  given  by 
Briquet  and  Landouzy : 


Age  •  •    —10       —SO 

Percent  •       8  60  28  10  8  1 

Thus  in  one  half  the  cases  the  disease  is  first  manifested  in  the 
second  decade  of  life.  Of  these,  a  larger  number  begin  between 
fifteen  and  twenty  than  between  ten  and  fifteen.  In  nearly  a  third  of 
the  whole,  the  first  manifestations  occur  between  twenty  and  thirty, 
and  a  much  smaller  number  in  the  first  and  fourth  decades.  The 
cases  met  with  under  ten  generally  commence  after  six,  although 
symptoms  of  similar  character  have  occasionally  been  met  with  at 
three,  four,  or  five  years  of  age  (Barlow).  The  above  statements  are 
tme  chiefly  of  females.  Regarding  the  age  at  onset  in  males,  we  can 
only  say  that  the  commencement  is  before  puberty  in  a  larger  propor- 
tion of  males  than  of  females. 

Heredity  has  an  nnquestionable  influence,  and  may  be  direct,  or  a 
general  neurotic  tendency.  One  of  the  most  severe  cases  of  juvenile 
hysteria  I  have  seen  was  in  a  girl  of  nine,  both  of  whose  parents  bad 
insane  relatives.  In  another  case,  a  girl  had  peculiar  hysteroid  fits, 
and  both  her  mother  and  grandmother  bad  had  similar  fits  at  the 
same  age.  Briquet  found  a  history  of  hysteria  in  the  parents  of 
hysterical  patients  twelve  times  as  frequently  as  in  the  parents  of 

*  The  following  account  of  the  disease  is  baeed  chiefly  on  its  manifestation*  in  the 
KngUsh  race.  Some  features,  that  are  merely  alluded  to  here,  have  attmcti'd  great 
attention  abroad.  These  have  been,  for  the  most  part»  fully  d(*scribed  in  the  lectures 
of  Charcot,  and  in  the  classical  treatise  of  Richer,  from  which  M>me  Illustrations  are 
bare  reproduced. 
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those  "wbo  were  not  hysterical,  but  suob  a  pioportion  is  prolnUj 
much  lari^er  than  would  be  found  to  obtain  in  this  conntrj.  Ituni^ 
be  rcmeni birred  that  a  tendency  to  hysteria  finds  favorable  conditioos 
for  development  in  the  injudicious  moral  training  that  is  leeeived  hf 
the  children  of  an  hysterical  mother.* 

The  causes  that  directly  determine  the  deFolopment  of  hysteria  is 
an  individual  may  be  either  physioal  or  mental  influenoes,  or  hotL 
Of  the  two,  the  mental  and  moral  influences  are  the  move  potent  and 
tbe  more  frequent.  They  may  both  increase  the  predisposition  sod 
excite  manifestations  of  the  disense.  The  inherent  predispositioi, 
indeed,  probably  depends  on  the  pbysiulogical  preponderancs  cf 
emotion  in  females,  which  is  essential  for  the  part  they  play  in  tbi 
oontiuuance  of  the  race,  but  which  may  be  perverted  either  by  mat' 
genit  al  tendency  or  by  injudicious  training.  License  and  indnlgeiicefli 
childhood  beget  self-indulgence  in  later  life.  When  the  disease  hi 
once  developed,  it  is  often  greatly  increased  by  injadieionB  msiisg»> 
ment.  The  near  relatives  of  the  hysterioal  are  often  eonspicuoosiy 
deficient  in  judgment,  and  the  little  common  sense  they  may  posses 
is  often  rendered  useless  by  their  affection  for  the  sofferen.  In  soat 
cases,  the  symptoms  develop  without  more  exciting  oanse  than  tks 
trifling  annoyances  of  home  life,  or  the  change  that  the  nervoos  lyiieB 
undergoes  at  the  time  of  puberty.  More  frequently,  however,  there  ■ 
some  definite  exciting  influence — rarely  intellectnal  exertion ;  in  moit 
cases  it  is  an  emotional  disturbance.  It  may  be  a  sadden  alsrm. 
which  is  especially  effective  in  children.  It  may  be  merely  the  de- 
pressing emotions  from  which  no  life  is  exempt,  trifling  in  themselvci, 
but  potent  because  unresisted.  It  may  be  some  sadden  and  deep 
emotion,  an  unhappy  love  affair,  a  fall  from  luxury  to  the  need  far 
unaccustomed  labour.  The  effect  of  the  real  causes  may  he  merely 
seen  in  depression  or  irritability,  often  vdth  failing  health,  and  tbe 
outbreak  may  be  immediately  excited  by  some  trivial  disturbance, 
adequate  only  to  turn  the  scale  too  delicately  poised.  Defeetire 
general  health,  though  by  no  means  essential  for  the  deTelopmsnt  ol 
the  disease,  is  yet  a  common  anteoedent.  Most  patients  are  aasmic, 
easily  fatigued,  and  often  with  functional  distorfaaxiea  of  vanooi 
organs. 

Of  the  physical  conditions  that  majinfiaenee  the  deTelopmentef 
hjsteria,  disorders  of  the  generatiye  organs  have  always  aUiaeled 
most  attention.  Some  morbid  state  of  these  organs  is  presest  n 
many  cases,  but  the  estimate  that  at  least  one  half  of  the  saffeicii 
from  hysteria  are  free  from  such  disease  (Jolly)  is  probably  ocsr  the 
truth.  Further,  such  disease,  when  it  exists,  is  seldom  the  came  d 
the  nervous  affection.  The  morbid  states  of  these  oi-gans  that  are  net 
with  are  rarely  grave ;  but  they  are  occasionally  such  as  cause  freqsflot 
or  continuous  suffering,  and  thus  may  depress  the  nenroos  sjitea- 

*  See  on  thU  sabject  Dr.  Boswll  R^noUb'  iddiees  to  the  Ssnilsiy  Omi^ 
1887. 
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The  reciifieatioQ  of  inch  diBturbance  has,  in  a  few  instaDees,  been 
followed  by  a  marked  improvement,  but  the  sjmptoius  of  hysteria 
HBuaUj  oontinue  unmodified  by  the  removal  of  the  local  disturbance, 
and  the  indirect  iofluence  of  the  treatment  is  often  anything  but 
beneficial.  The  effect  of  uterine  disease  or  displacement  which  causes 
no  obtrusive  symptoms  is  more  than  doubtful. 

The  observations  of  Charcot  have  directed  attention  to  the 
oraries  rather  than  to  the  utirus.  Tenderness  in  the  ovarian  region 
is  nnquestionablj  frequent,  but  is  not  invariable,  nor  is  it  con- 
fined to  the  subjects  of  hysteria.  It  is  usually  a  neuralgic  affectiout 
and  not  an  actual  local  disease.  It  is  very  rare  for  there  to  be  any 
adequate  evidence  even  of  congestion.  When  the  generative  organs 
are  healthy,  the  menstrual  period  is  attended,  in  most  women»  by 
some  discomfort  and  depression,  and  it  is  natural  that  the  symptoms 
el  hysteria,  if  they  exist,  should  be  aggravated  at  these  times.  In 
each  patients,  moreover,  menstruatiou  is  often  irregular  in  consequence 
el  the  defective  general  health,  and  its  disturbing  influence  is  thereby 
increased.  Severe  cases  of  hysteria  with  much  ovarian  pain  have 
been  said  to  be  cured  bj  the  removal  of  both  ovaries ;  but  too  wide  an 
inference  may  readily  be  drawn  from  the  fact.  The  operation  (of  very 
questionable  propriety)  may  remove  a  source  of  irritation,  but  it  also 
involves  a  profound  moral  influence  and  prolonged  physical  rest. 

Sexual  eicess  is  an  occasional  cause  of  hysteria  in  men,  and,  in  its 
solitary  form,  still  more  frequently  in  boys,  but  its  influence  in 
women  is  probably  not  large.  Continence  has  been  supposed  to  bo  a 
cause  of  hysteria,  but  probably  is  so  only  when  it  suddenly  succeeds 
habitual  indulgence,  and  its  influence  is  chiefly  confined  to  the  female 
sex. 

Hysterictkl  symptoms,  especially  convulsions,  sometimes  spread  from 
ene  individual  to  another  by  sympathetic  imitation, — '*  moral  oonta- 
gion,"  as  it  has  been  termed.  Many  singular  outbreaks  of  this  character 
have  been  recorded.  The  sufferers  living  together  in  a  hospital,  or 
workhouse,  or  school,  have  often  been  exposed  to  similar  predisposing 
influences ;  and  the  materials  in  all  were  ready  for  explosion. 

In  a  predisposed  person  the  symptoms  of  hysteria  may  be  excited 
or  intensified  by  other  diseases ;  nervous,  general,  and  local  maladies 
often  determine  the  direction  of  more  enduring  hysterical  disturbance. 
The  symptoms  which  result  from  this  union  of  disorders  mav  he  most 
perplexing.  In  typhoid  fever  in  young  girb,  hysterical  tenderness  of 
the  skin  and  spine  may  be  present,  and  anesthesia,  pharyngeal 
constriction,  rapid  breathing,  and  even  contracture  may  occur 
(Huchard).  Tuberculosis  is  often  attended  with  hysterical  )>henomena, 
which  may  simulate,  or  more  often  mask,  the  symptoms  of  tulwrcular 
meningitis.  The  secondary  stage  of  syphilis,  especially  among 
prostitutes,  is  often  attended  by  symptoms  of  hysteria,  sometimee 
intense.  Foumier  believes  that  they  result  from  a  specific  action  of 
the  vims  on  the  nervous  system,  but  the  depressing  effect  of  the 
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diflMse,  coupled  with  the  ptjcbical  inflaenoe  of  the  mode  of  Ii&b  u 
probably  sufficient  to  account  for  the  condition.  Almost  all  fonna  of 
local  inflammation  maj  determine  the  occurrence  and  position  of 
hysterical  symptoms.  Thus  arthritis  may  set  up  an  ^hysterical 
joint,"  a  laryngeal  catarrh  may  excite  persistent  hysterical  aphonii^ 
a  slight  attack  of  bronchitis  may  lead  to  hysterical  dyspnoea  and  rapid 
breathing.  E?en  more  potent  is  the  influence  of  injury;  spinal 
tenderness  may  be  ezdted  by  a  blow  or  fall,  and  an  injury  to  a 
limb  may  be  followed  by  pain,  ansesthesia,  and  contracture,  often 
tasking  all  the  skill  of  the  diagnostician  to  separate  its  direct  and 
indirect  effects. 

If  hysterical  symptoms  may  thus  complicate  general  and  local  dis- 
eases, it  is  not  surprising  that  they  still  more  frequently  acooiupany 
Tarious  diseases  of  the  nervous  system,  functional  and  organic.  The 
effect  of  disease  of  one  part  is  orten  to  disturb  the  functions  of  other 
parts,  and  of  such  disturbance  hysterical  symptoms  are  a  frequent 
result.  As  Weir  Mitchell  has  well  expressed  it,  *'  the  symptoms  of 
real  disease  are  painted  on  an  hysterical  background."  There  is 
hardly  a  single  disease  of  the  ner?ous  system  by  which  such  symptoms 
may  not  be  evoked  in  predisposed  subjects*  Cerebral  tumours,  tuber- 
cular  meningitis,  multiple  neuritis,  chorea^  often  cause  conspicuous 
hysterical  phenomena.  The  subjects  of  infantile  hemiplegia,  when 
they  reach  puberty,  frequently  present  symptoms  of  hysteria.  In  one 
case  of  old  hemiplegia,  in  wMch  true  epileptiform  convuUions  occurred 
in  the  stunted  limbs,  the  patient  suffered  also  from  the  most  serere 
hysteroid  convulsions  I  have  ever  witnessed,  and  also  from  aphonia, 
rapid  breathing,  and  phantom  tumour.  Slight  or  old  organic  diseases 
of  the  spinal  cord  may  have  the  same  effect,  and  an  hysterical  para- 
plegia may  be  grafted  on  slight  real  weakness  of  the  legs.  Diph- 
theritic paralysis  may  pass  into  hysterical  palsy  and  anesthesia.  I 
have  known  hysterical  convulsions  to  attend  the  onset  of  embolic 
hemiplegia,  proved  to  be  such  by  post-mortem  examination.  Similar 
convulsions  occur  with  great  frequency  after  epileptic  fits  during  the 
ages  at  which  hysteria  is  common  (seo  p.  692).  The  most  enduring 
case  of  hysterical  aphonia  I  have  ever  known  was  in  an  epileptic  woman. 
Lastly,  hysterical  symptoms  and  convulsions  may  form  part  of  the 
phenomena  of  hydrophobia,  apparently  as  the  direct  effect  of  the  poison 
on  the  nervous  system. 

SncPTOics. — ^The  manifestations  of  hysteria  may  be  divided  into 
two  classes,  the  continuous  and  the  paroxysmal.  Of  the  former,  the 
most  important  is  the  mental  state,  which,  in  the  majority  of  hysterical 
patients,  presents  mai'ked  characteristics.  These  differ  in  their  details 
according  to  the  ever-varying  peculiarities  of  individual  character. 
Most  prominent  among  them,  and  rarely  absent  in  severe  cases,  is  a 
defective  power  of  will,  imperfect  self-control,  inability  to  resist  the 
impulses  of  inclination.     With  this  is  often  associated  irritability  of 


BTKFTOMS.  989 

temper,  and  an  undae  ■ensitiveness  to  annojaooe,  nuder  which  the 
trifling  cares  and  Fexations  of  life  become  grave  troubles.  Occasion- 
ally this  deficiency  of  will-power  is  inconspiouoos.  Some  patients  with 
originally  well-balanced  minds,  under  the  depressing  influence  of  ill- 
health  or  care,  may  have  their  mental  strength  insidiously  under- 
mined, or  a  severe  shock  may  disable  the  will,  and  the  symptoms  of 
hysteria  may  develop  sometimes  as  disorders  of  subordinate  functions. 
Occasionally,  physical  and  mental  depression  may  enslaTe  to  the 
lower  forms  of  hysteria  a  mind  which  before  despised  the  very  name. 
Indeed,  obtrusiTe  contempt  for  hysteria  is  often  a  suspicious  symptom, 
and  may  be  due  to  dread  of  a  tendency  of  which  the  sufferer  is  not  quite 
unconscious,  and  a  desire  that  no  one  should  suspect  the  truth.  The 
dread  itself  leads  the  mind  to  dwell  on  the  nascent  symptoms,  and 
paves  the  way  for  their  onset.  But  these  cases  are  far  less  common 
than  those  in  which  the  will  has  been  deliberately  allowed  to  fall  into 
welcome  servitude.  Self-consciousness  dominates,  more  or  less  com- 
pletely, the  patient's  thoughts  and  even  actions,  and  finds  its  expres- 
sion in  manner,  glance,  and  tone.  There  may  be  obvious  exaggeration 
in  the  description  of  sufferings,  or  an  implied  consciousness  of  much 
more  than  is  expressed.  The  sympathy  that  is  excited  is  a  source  of 
gratification  to  a  patient  whose  sufferings  often  secure  a  relief  from 
other  annoyances  which  to  her  are  greater,  and  the  attention  she  re- 
ceives is  a  new  stimulus  to  her  self -consciousness.  The  motives 
become  stronger  to  yield  to,  than  to  resist,  morbid  tendencies,  which 
are  thus  unconsciously  cultivated.  This  defective  will.power  is  some- 
times associated  with  an  imperfect  perception  of  right  and  wrorn;, 
where  desire  is  concerned,  and  the  cultivation  of  symptoms,  which  is 
at  first  unconscious  and  involuntary,  may  then  become  conscious  and 
intentional.  Those  that  are  at  first  merely  unresisted  may  be  after- 
wards welcomed,  then  invited,  and  at  last  actually  induced  or  con- 
Mously  simulated.  Every  stage  in  this  gradation  of  developnit^ut 
may  be  met  with  by  itself,  and  sometimes,  from  the  first,  the  sym- 
ptoms are  assumed.  It  must  not,  however,  be  inferred  t  hat  all  mimicry 
of  disease  is  intentional  simulation.  The  nervous  system  is  dominated 
by  idea  and  by  fear,  as  well  as  by  desire ;  the  definite  conception  of 
a  symptom  may  lead  to  its  occurrence ;  and  when  idea  and  emotion 
are  conjoined,  and  a  symptom  is  not  only  conceived  but  either  dreaded 
or  desired,  its  occurrence  is  still  more  ea^^y.  The  idea  of  a  loss  of 
power  nuiy  render  it  impossible  for  the  patient  to  will  the  movement; 
the  conception  of  a  mujicular  s|»aHm  may  induce  the  contraction  ;  and 
if  a  definite  pain  is  thought  of,  before  long  it  may  be  felt,  without  the 
symptoms  being  in  any  case  intentionally  induced.  Medical  inquiries 
and  examinations  often  suggest  to  patients  the  definite  ideis  of 
symptoms,  and  the  physician's  knowle<l^e  of  the  natural  association 
of  symptoms  may  thus  lead  to  their  consistent  grouping  in  a  mimetic 
malady,  even  when  there  is  not,  and  still  more  when  there  is,  deliberate 
limulatioiL    The  pathogenic  influence  of  idea  is  seen  in  all  varieties 
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of  hjsteria,  and  Bometimes  in  mngolar  isolation  in  children*  in  fonni 
which  BttBsell  Bejnolds  has  designated  **  ideal  paralysis.**  The  idea 
is  most  definite,  and  therofore  most  e£fectiTe»  when  .such  symptoms 
have  been  actually  obserred  in  another  person.  Heoce  the  spread  of 
hysterical  coovulsions  and  other  symptoms  by  imitati?e  contagion.  I 
haye  known  two  children  in  a  family  to  snffer,  one  from  a  cerebral 
tumour,  the  other  from  startlingly  similar  symptoms  of  pnre  mimetie 
origin,  evoked  by  the  witnessed  sufferings  of  the  first. 

The  excess  of  emotion  in  the  subjects  of  hysteria  commonly  finds 
free  expression.  Laughter  and  tears  come  readily,  and  these  mani- 
feststions  of  emotion  may  occur  in  paroxysms  on  the  most  tririal 
eicitant,  and  attend  or  constitute  the  slighter  form  of  hysterical 
**  fits.**  Certain  other  common  symptoms  of  the  disease  are  also  natural 
results  of  profound  emotion,  and  are  morbid  because  spontaneous  or 
too  readily  produced.  One  of  these  is  tbe  well-known  ''globus 
hystericus/*  a  feeling  of  something  suddenly  closing  the  throat  and 
stopping  the  breath.  It  is  often  descri}>ed  as  a  ball  rising  from 
the  stomach  to  the  throat;  in  other  cases  it  is  a  mere  sense  of 
constriction  at  swelling  referred  to  the  fauces  or  pharynx;  when 
intense  there  is  proliably  actual  spasm.  An  identical  sensation  may, 
from  sudden  alarm,  occur  in  those  who  are  not  hysterical.  It  is  a 
frequent  precursor  of  an  hysterical  fit,  but  is  mlso  very  common  apart 
from  any  other  paroxysmal  symptom.  Tbe  sensation,  in  its  typical 
form,  appears  to  be  similar  to  that  which  immediately  precedes 
many  epileptic  fits,  and  even  some  oonTulsiTO  sdaures  from  organie 
disease.  It  is  often  aooompanied  by  a  sudden  sense  of  suffocation, 
for  which  there  is  no  reason  in  the  interference  with  breathing,  and 
it  appears  to  be  the  expression  of  a  disturbance  in  the  respiratory 
portion  of  the  vagus  centie^  which  is  normally  specially  sensitive  So 
emotion. 

The  same  relation  to  emotion  may  he  traced  in  many  other  aym* 
ptoms  of  hysteria,  which  will  be  described  ^n  detail ;  such«  for  instaooeb 
as  the  disturbance  of  the  heart's  action,  the  limpid  urine  that  may 
result  from  fear,  and  the  muscular  tremor  of  alarm,  while  many  el 
the  phenomena  of  hysteroid  conTulsions  are  hut  the  frensied  mani- 
festations of  horror  or  rage. 

Ssasory  8ymptom§. — In  hysteria  all  sensations,  general  and  spedal* 
may  be  felt  with  abnormal  aouteness ;  those  that  are  in  health  un- 
noticed may  give  rise  to  distress,  and  the  feelings  aie  described  in 
exaggerated  language.  The  special  t»enses  may  eren  be  preternatn- 
rally  acute ;  souuds  may  be  heard  which  are  inaudible  to  others,  and 
the  sense  of  smell  is  said  sometimes  to  attain  an  acuity  comparable 
only  to  that  which  it  posscises  in  animals,  so  that  persone  have  been 
distinguished  by  its  means  I 

In  these  cases  of  increased  sensitiveness  painful  sensations  ate 
readily  produced  and  are  often  spontaneous,  giving  rise  to  the  varied 
forms  of  hysterical  tenderness  and  neuralgic  pain,  the  locality  of  the 
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two  being  ofton  tbe  aame.  The  tenderneM  is  frequently  superficial, 
more  pain  being  produced  by  a  touch  on  the  skin  than  by  pressure  on 
deeper  structures;  such  superficial  tenderness  is  common  on  the  skin 
of  tbe  abdomen,  thorax,  and  scalp,  and  sometimes  affects  one  half  of 
the  body.  There  is  often,  in  certain  localities,  deep-seated  tenderness, 
and  when  considerable,  the  pain  occasioned  by  pressure  is  peculiarlj 
distressing,  radiates  to  the  chest  or  throat  or  head,  and  tends  to  cause 
tbe  dyspnoea,  sense  of  faintness,  globus,  and  even  in  highly  deyeloped 
forms  of  hysteria,  convulsive  attacks.  Hence  these  tender  spots  have 
been  termed  "  hystero^nic  **  by  Bicher. 

One  of  the  most  frequent  seats  for  this  tenderness  is  the  ovarian 
region,  and  here  it  is  commonly  deep-seated.  Its  position  is  at  the 
intersection  of  a  line  joining  the  antero-superior  iliac  spines  with 
that  which  limits  externally  the  hypogastric  region;  and  Charcot 
believes  that  a  tender  body,  which  may,  in  a  thin  patient,  be  felt  be- 
tween the  finger  and  the  brim  of  the  pelvis,  is  really  the  ovary,  although 
in  an  opened  body  the  ovary  is  usually  found  within  the  pelvis.  It 
is  doubtful  whether  tbe  ovary  is  really  felt,  but  it  is  probably  tender^ 
and  so  also  are  the  adjacent  parts.  Weir  Mitchell  has  observed 
extreme  deep  tenderness  in  this  situation  when  the  ovary  could  be  felt» 
by  vaginal  examination,  to  be  displaced  downwards  out  of  the  usual 
poaition.  Either  ovarian  region  may  be  tender,  the  left  more  fre- 
quently or  in  greater  degree.  Occasionally,  as  Todd  pointed  out, 
there  is  extreme  superficial  tenderness  in  a  circumscribed  spot  over 
tbe  ovary.  Tenderness  in  this  region  is,  however,  common  in  women 
who  are  not  hystericah 

Another  frequent  seat  of  tenderness  is  the  spine,  especially  tbe 
Qpper,  middle,  or  lower  dorsal  region.  The  tenderness  may  be  super- 
ficial, bnt  more  frequently  it  is  deep-seated.  Spontaneous  pain,  felt 
at  more  than  one  place,  is  often  complained  of,  sometimes  severe  and 
burning  in  character,  sometimes  a  dull  aching  which  is  comftared  to 
toothache.  It  is  usually  increased  by  exertion.  Occasionally  the 
whole  of  the  Tertebral  column  is  tender  and  painful,  and  the  pain 
seems  to  shoot  up  to  the  occiput.  Sacral  pain  may  be  complained  of, 
bat  sacral  tenderness  is  rare. 

Deep-seated  tenderness  in  the  left  hypochondriac  region  is  also 
frequent,  and  may  even  be  greater  there  than  in  the  ovarian  region. 
Other  occasional  seats  of  tenderness,  usually  8Ui)erfi<*ial,are  the  infra- 
Boammary  regions,  and  spots  on  the  front  of  the  alxlomen  and  thorax, 
or<m  each  side  of  the  dorsal  spine  (Bicber),  which  may  be  symmetrical 
on  the  two  sides.  Occasionally  there  is  superficial  t«*ndemess  (of  the 
■kin  and  sometimes  of  the  muscles  also)  over  the  whole  abdomen,  and, 
■imalating  the  tenderness  of  peritoneal  inflammation,  has  received 
tbe  absurd  name  of  "false  peritonitis."  When  there  is  general 
hypermthesia,  the  whole  surface  is  "  liv>terogenic;"  a  prick  on  the 
forearm,  for  instance*  may  cause  sharp  pain,  darting  to  the  throat 
and  causing  globus. 
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The  gpontaneoas  pain,  common  in  the  left  infm-mammarj  region,  is 
apparentlj  identical  in  character  with  tliat  which  is  ao  common  in  the 
■ame  situation  in  anemia.  Still  more  frequent*  and  Teij  distress- 
ing, are  the  pains  which  occnr  in  the  head.  The  pain  is  sometimes 
frontal,  temporal,  or  occipital,  but  mnch  more  frequentlj  vertical,  and 
because  it  is  seyere  and  occasionallj  described  by  patients  aa  like  a 
nail  being  driTcn  in,  it  has  received  the  name  of  the  "elaTus 
hjstoricus/* 

The  hjpemsthesia  of  the  special  senses  often  occiisions  distress* 
which  mar  be  described  as  actual  pain.  Intolerance  of  light  is 
Tory  common,  and  is  fostered  by  the  dark  blinds  provided  by  sym- 
pathetic friends.  Subjective  sensations  of  Tarioas  kinds  may  be  com- 
plained of :  noises  in  the  ears,  flashes  of  light  or  colour,  or  much  less 
frequently  sensations  of  taste  or  smell.  Pricking  or  tingling  sensa- 
tions in  tJie  limbs,  or  vague  feelings  of  numbness,  are  Tory  common, 
and  are  often  unilateral,  affecting,  for  instance,  one  half  of  the  tongue. 
Another  sensation  which  is  frequently  described  is  that  of  cold  water 
trickling  down  the  spine.  It  is  sometimes  associated  with  a  nervoos 
shivering,  analogous  to  that  which  is  produced  in  healthy  persons  bj 
a  slight  degree  of  cold  combined  with  nervous  excitement.  Some 
joint  nuiy  be  the  seat  of  spontaneous  pain,  attended,  occasionally,  with 
slight  swelUng  such  as  may  also  occur  in  other  parts^  apparently  from 
vaso-motor  disturbance. 

Lessened  sensibility  is  very  oommon,  although  often  overlooked 
becanse  the  patient  seldom  complains  of  it,  and  she  may,  indeed,  be 
unaware  of  its  existence.  Sometimes  it  occurs  on  the  legs  in  associa- 
tion with  motor  weakness,  bnt  as  an  isolated  symptom  it  nsnally 
affects  part  or  the  whole  of  one  half  of  the  body,  constituting 
*' hysterical  hemianesthesia,"  and  may  involve  the  special  senses. 
When  complete,  a  touch  cannot  be  felt ;  a  needle  may  be  run  into 
the  skin  withont  causing  any  sensation ;  neither  cold  nor  heat  can  be 
perceived,  and  the  skin  may  even  be  burned  without  pain.  The  loss 
extends  up  to  the  middle  line,  and  may  involve  the  mucous  membrane 
of  the  conjunctiva,  nose,  mouth,  vagina,  and  also  the  deeper  stnic* 
tures,  muscles,  and  bones.  There  are,  however,  certain  anomalous 
features.  Ovarian  and  other  deep-seated  tenderness  continues  on  the 
affected  side ;  reflex  action  is  unchanged,  the  pupil  still  dilates  when 
the  skin  is  stimulated,  and  the  fingers  can  still  be  used  (a.  g.  for 
needlework)  without  the  guidance  of  the  eye.  When  incomplete^ 
sensation  may  be  lost  to  either  pain  or  touch,  rarely  to  temperature 
only.  Often  the  sensation  of  touch  is  lost, and  of  pain  only  lessened; 
a  prick  may  not  be  perceived,  but  faradism  with  a  wire  brush  may  be 
felt  acutely.  When  partial  in  distribution,  the  arm  suffers  more  than 
the  leg,  and  the  loss  may  be  lindted  to  the  arm  and  cease  abruptly  at 
the  shoulder  or  on  the  chest ;  the  arm  and  leg  may  be  affected,  and 
not  the  trunk  or  face.  The  loss  may  reach  the  middle  line  in  front, 
and  stop  far  short  of  it  behind.    Loss  of  tactile  sensibility  may  be 
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more  eitenriye  tban  loss  to  pain.  OccasioDallj  only  small  aroas  are 
ansosthetic.  The  limbs  are  sometimes  pale,  and  colder  than  those  of 
the  other  side ;  a  prick  upon  them  may  not  bleed,  but  this  is  on  the 
whole  rare.  TTsuailj  there  is  no  difference  in  aspect  or  Fascularitj; 
and  the  mucous  membranes  are  never  paler.  In  health,  pin-pricks  in 
many  places  do  not  bleed.  Hcmianeesthesia  ia  more  common  on  the 
left  side,  and  usually  there  is  considerable  ovarian  tenderness  on  the 
affected  side.  Exceptionally  I  have  found  no  ovarian  tenderness,  or 
tenderneso  on  the  opposite  side. 

The  loss  may  come  on  Gpontaneously,  or  may  follow  a  hysteroid  fit. 
It  may  be  present  one  day  and  gone  the  next ;  in  one  such  case,  a 
prick  m  the  previously  anoesthetic  arm  caused  so  much  pain  as  to 
induce  a  hysteroid  convulsion,  and  when  this  was  over,  the  hemianssi- 
thesia  had  returned,  in  typical  and  complete  form.  An  increase  may 
iollow  the  testinf^  of  sensibility,  and  it  is  possible  that  an  examination 
sometimes  induces  the  anoesthesia.  The  area  affected  may  vary  from 
day  to  day,  and  may  increase  at  menstruation. 

The  anssthesia  may  also  change  from  one  side  to  the  other  without 
apparent  cause,  or  such  a  *'  trauHfer  "  may  be  induced ;  a  phenomenon 
discovered  by  Charcot,  and  much  studied  in  France.  The  agents  that 
cause  the  transfer  may  be  (1)  such  as  stimulate  the  skin  and  dilate  the 
TesselsyS.^.  blisters,  sinapisms,  or  faradism;  (2)  the  application  for 
half  an  hour  of  certain  metals,  especially  gold,  or  of  a  large  magnet  or 
electro-nia^^net,  which  need  not  be  actually  in  contact  with  the  skin. 
Painting  with  collodion  sometimes  succeeds.  The  transfer  is  seldom 
lasting ;  after  a  few  hours  or  a  day  the  loss  reverts  to  the  original  side. 
In  the  elaliorate  hysterics  of  France,  sensitiveness  to  certtiin  metals 
has  been  described  (Burq,  Dumontpallier,  <&o.),  and  it  has  even  been 
asserted  that  patients  may  be  cured  by  the  internal  administration  of 
the  metal  to  which  they  are  externally  sensitive  I  Mysterious  and 
unknown  forces  have  been  invoked  to  explain  the  phenomena  of 
**  metallo-tberapy,"  but  they  have  received  little  confirmation  else- 
where. Wood  has  been  found  as  effective  as  gold,  and  so  has  a 
mental  shock  or  the  inhalation  of  nitrite  of  amyl.*  '*  Metallic  idio- 
syncrasies" have  been  practically  uneonfirmeil,  and  the  general  evi- 
dence is  conclusive  in  support  of  the  opinion  that  the  agents  act 
through  the  mind  of  the  patient — a  theory  in  harmony  with  what  we 
know  of  the  pathology  of  the  disease,  and  with  many  facts  in  its 
history,  which  show  bow  much  care  is  needed  in  drawing  conclusions 
from  the  mysterious  blending  of  psychical  and  nervous  disturbance 
in  its  manifestations.  If  there  is  one  lesson  more  clearly  written  in  its 
history  than  another,  it  is  that  the  more  complex  symptoms  are  best 
interpreted  by  the  light  of  those  that  are  more  simple.  The  most 
powerful  magnets  that  can  be  made,  have  not  the  slightest  iufiuenos 
Oil  the  functions  of  the  nervous  system  in  a  normal  state. 

As  part  of  the  hemianesthesia,  and  ca|)ablc  of  transfer  with  it,  there 
•  8m  a  mm  rsoordcd  by  UrbantMsbitMb, « Arcb.  f.  Obnnhdlk.,'  Hd.  xri,  p.  171. 

VOL.   II.  ^\% 


994  HYSTERIA. 

it  a  remarkable  affection  of  the  special  senaea.  These  may  all  he 
lessened  oo  the  affected  side.  The  impainnent  of  Tiaion  (carefollj 
studied  bj  Oharoot  and  Landolt)  is  in  the  form  of  "  crossed  ambly- 
opia," such  as  sometimes  results  from  organic  disease  (pp.  22, 159). 
Acuity  of  yision  and  the  field  are  both  greatly  reduced  on  the  anas* 
thetic  side ;  the  colour-fields  are  diminished  in  the  order  of  theirnomul 
extent,  and  they  may  be  lost  in  the  same  order,  violet  first,  then  green» 
red,  yellow,  and  blue.  The  loss  may  be  demonstrated  by  the  **  con* 
fusion  test  *'  (see  p.  146)  as  well  as  by  the  method  of  naming  colours. 
The  effect  of  electrical  stimulation  on  the  retina  is  lessened,  but  the 
action  of  the  pupil  is  normal.  A  similar  but  much  slighter  affection 
of  sight  may  be  found  in  the  other  eye. 

Vision  may,  as  I  have  seen,  be  impaired  alone,  and  then  almost 
always  on  one  side  only.  There  may  be  absolute  loss  of  sight,  or  only 
amblyopia  and  reduction  of  the  field  to  a  small  area  around  the 
fixing  point.  The  iris  still  acts  perfectly  to  light,  and  the  fundus 
oouli  is  normaL  The  loss  is  usually  sudden ;  sometimes  it  follows  a 
bysteroid  fit.  It  is  usually  transient,  passing  away  in  a  few  days  or 
weeks.  An  instance  of  more  permanent  loss  of  sight  of  this  charaoier 
is  mentioned  on  p.  165 ;  in  this,  such  unilateral  amblyopia  lasted  until 
the  death  of  the  patient,  about  ten  years  later,  sometimes  improv* 
ing  a  little,  and  then  relapsing,  but  without  change  in  the  action  of 
the  pupil  or  in  the  fundus.  Very  rarely,  hysterical  patienta  have 
transient  bilateral  loss  of  sight. 

Hearing  is  involved  in  the  hemianesthesia,  but  scarcely  ever  alone. 
Tbe  loss  is  usually  greater  for  sounds  conducted  through  the  bone 
than  for  those  conducted  through  the  air.*  The  nerve  also  loaea  ita 
normal  sensitiveness  to  electrical  stimulation. 

Mdor  Symptoms. — ^Paralyais  ia  very  common,  and  may  involve 
almoat  any  part  of  the  motor  apparatus.  The  onset  may  be  sudden 
or  gradual ;  it  may  follow  a  oonvulsive  seisure,  or  may  be  excited  by 
emotion.  Some  transient  palsy  may  follow  each  fit,  panplegia  after 
one,  hemiplegia  after  another.  When  the  onset  is  sudden,  the  palay 
is  usually  at  first  incomplete,  and  increases  under  the  influence  ol 
the  idea  and  fear  of  loss  of  power.  It  must  never  be  forgotten 
that  the  palsy  of  an  hysterical  patient  may  not  be  wholly  functional} 
real  paralysis  of  organic  origin  may  be  increased  by  the  mental  state. 

The  most  common  form  of  hysterical  paralysis  is  that  of  the  larynx* 
causing  the  well-known  hysterical  aphonia.  There  is  loss  of  voice. «.  a. 
of  phonation,  so  that  the  patient  always  speaks  in  a  whisper.  Some- 
times this  is  merely  voluntary ;  in  a  state  of  general  hyperaathesia  the 
aound  of  the  voice  distresses  the  patient,  who  habitually  whispers, 
although  perfectly  able  to  phonate.  More  often  there  is  an  actual 
inability  to  utter  vocal  sounds.  In  the  common  form  the  laryngoscope 
shows  that  the  vocal  cords  are  far  apart,  and  are  not  approximated 
during  phonation  as  in  health ;  there  is  defective  phonic  adduotion 

•  Walton,  *  Bnun,'  Jsn.,  1888,  p.  468. 
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(see  p.  290).  The  t^lottia  can  be  closed  effidentlj  in  ooogbin^,  except 
in  rerj  rare  and  extreme  cues.  SometimeB  patienls  can  sing  well, 
altliough  speeuh  is  whispered,  and  ihey  huve  been  known  to  spealc  ia 
a  louJ  Tok-o  during  steep.  A  scream  may  ofiea  be  obLvtnei)  hy  strong 
faradlflm  appliel  either  outsiUe  or  iaside  tbe  larjni.  Hysterical 
aphonia  may  como  on  spontnneously,  but  ia  frequently  excited  by 
emotion;  a  circumstance  wblcb  ia  not  surprising  whi^u  it  ii  rumembereil 
ttut  the  larynx  la  tbe  channel  through  which  certain  emotions  ore 
most  readily  manifested.  It  i«  also  OLcasioniiUy  excited  by  laryngeal 
oatarrli — the  real  loss  of  voice  from  cold  persistiiig  after  the  catarrh 
ha*  cenaed.  Tiie  uphouia  is  not  usually  attended  by  any  unpleasant 
•ensution,  but  in  one  severe  caae  tiio  !oas  of  voice  wag  referred  to  a 
feeling  "ns  if  a  bar  of  iron  were  laid  across  the  chest."  Spi-ech  often 
KtnriiB  suddenly.  Tbe  duration  of  the  apbouia  is  extremely  variable, 
asd  it  ia  prone  to  relapse.  One  patient  had  beva  aphonic  for  ten  yoarSi 
with  occasional  intervals,  during  which  tbe  slightest  fright  would  at 
once  remove  ber  voice. 

Paralysis  of  the  abductors  of  the  rocal  cords  is  an  exceedingly  rar* 
eoDseqaenoe  of  hysteria.  The  symptoms  are  those  described  in  th* 
account  of  laryngeal  paralysis.  A.  few  cases  are  on  record,  and  I  hav* 
ieen  one  very  strilting  inatance,  mentioned  on  p.  290.  It  is  probabU 
thai  this  paralysis  in  hysteria  has  been  sometimes  mistaken  for  laiyu- 
gral  sjiasm. 

In  rare  oases  of  hysterical  aphonia  the  tongue  shares  tlie  laryngi^al 
inaction,  and  loss  of  articulation  is  addt^d  to  that  of  phonation.  so  that 
even  whisp>>red  speech  ia  lost,  and  tbe  patient  can  eipress  hrrself  onlj 
by  signs.  In  one  girl,  any  sudden  emotion  would  induce  Ibis  state;  it 
was  accompanied  by  a  sensation  "  as  if  the  tongue  were  lieiug  twist«d 
up."  Simple  aphonia  may  deepen  into  such  absolute  speechteaaiicsi. 
Sometimes  there  is  a  form  of  respiratory  slanimc ring.  In  a  girl  with 
liyateroid  fits,  one  or  two  deep  inspirationa  alwaya  preceded  eveij 
attempt  to  apeak,  and  sometimes  interrupted  a  sent«nce  or  a  word. 
During  her  fits  she  talked  with  perfect  dueucy.  B.irely,  actual  (tarn- 
BU>ring  may  be  a  part  of  severe  hysterical  disturbiLnoe. 

Parulyiis  of  the  limbs  ia  also  common,  and  may  assume  the  form 
of  hemiplegia,  of  paraplegia,  or  of  general  losa  of  power.  Certain 
forms  of  hysterical  aloxy  of  movement  may  also  be  ranked  in  the 
samo  categotj.  In  thii  country,  paraplegia  is  certainly  more  common 
than  honiipWgiab  As  a  rule,  the  onset  in  alt  forms  is  sudden,  aud 
often  foUuwa  noma  emotion.  The  luaa  of  power  ia  usually  moilerato 
in  degrve  nt  first,  and  gradually  increases.  The  power  which  remaioc 
b  put  in  action  irregularly.  Besiatance  to  passive  movement,  for 
inatOBoe,  is  not  sustained,  but  varies,  at  one  moment  being  alight,  at 
another  considerable.  If  an  attempt  is  made  to  execute  a  givoa 
noventtut,  oppuneut«  ot  the  acting  muscles  may  be  felt  to  cunlraot. 
U  tho  patient,  for  instance,  att<inpts  t<>  extend  the  knee,  the  flexors 
•t  tlu  knee  may  contract  bo  a«  to  hinder  the  moToineut.     Whoa 
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there  in  some  power  of  moTementy  this  is  accompanied  bj  tremor, 
presentlj  to  be  described.  There  is  no  muscular  atrophy,  or  only 
▼erj  slight  wasting  from  long  disuse.  Electric  irritabilitj»  as  a  mle, 
remains  perfectly  normal.  So  constantly  is  this  true,  that  the  nature 
of  the  rare  cases  in  which  a  marked  change  in  electric  irritability  has 
been  found,  is  open  to  grave  doubt.  Loss  of  sensation  may  or  may 
not  be  conjoined  with  the  loss  of  power. 

Paraplegia  is  excited  by  emotion  with  especial  frequency*  Even  in 
health  a  sensation  of  weakness  in  the  legs  may  be  caused  by  sudden 
alarm,  and  this,  in  hysteria,  may  be  followed  by  a  progressive  loss  of 
power.  It  is  common  for  the  onset  of  persistent  weakness  to  be  pre- 
ceded by  occasional  momentary  '*  giving  way  of  the  legs/*  at  once 
recoTered  from — a  very  characteristic  feature.  It  has  been  regarded 
as  a  form  of  **  astasia-abasia,"  but  tbe  term  is  better  confined  to  the 
cases  in  which  this  peculiar  symptom  occurs  apart  from  hysteria 
(see  p.  794). 

In  other  cases,  some  unpleasant  sensation  or  pain  in  the  legs  seems 
to  eicite  the  palsy.  The  pain  may  be  that  of  a  real  disease,  or  it  also 
may  be  of  hysterical  origin,  and  to  its  influence  that  of  emotion  is 
frequently  added.  Spinal  pain  is  very  common  in  these  cases,  and, 
being  increased  by  standing,  may  distinctly  excite  the  paralysis. 

There  is  rarely  absolute  loss  of  power ;  the  legs  can  commonly  be 
moved  about  in  bed,  although  slowly  and  jerkily,  but  on  an  attempt 
to  stand  they  give  way  at  once,  and  the  patient  sinks  to  the  ground. 
If  tbe  loss  of  power  is  slighter  in  degree,  the  patient  may  be  able  to 
walk  a  little,  but  with  slow  short  shuffling  steps,  rarely,  however, 
catching  tbe  toes  against  the  ground.  Retention  of  urine  is  uncom- 
mon, and  there  is  never  incontinence  of  either  urine  or  fBces. 
Myotatic  irritability  may  be  perfectly  normal ;  it  is  so  in  more  than 
hflJf  the  cases.  In  many,  however,  especially  in  those  with  persistent 
spinal  tenderness,  there  is  slight  increase  of  this  irritability;  the 
knee-jerk  is  excessive,  and  the  patient  is  peculiarly  sensitive  to  the 
tap  on  the  patellar  tendon  or  on  the  top  of  the  depressed  patella,  which 
causes  a  reflex  start  or  jeik  of  the  trunk,  and  often  a  sharp  pain  in  the 
back.  On  the  other  hand,  when  there  is  no  excess,  the  knee-jerk  may 
seem  to  be  absent,  but  this  is  always  due  to  the  movement  of  tbe  leg 
being  prevented  by  involuntary  tonic  contraction  of  the  flexors  of  the 
knee,  detected  without  difficulty  by  a  finger  placed  on  the  hamstring 
tendons.  As  a  rule  there  is  no  foot-clonus.  A  uniform  persistent 
clonus,  such  as  is  so  common  in  organic  disease,  is  extremely  rare,  but 
occasionally  a  spurious  clonus,  due  to  a  half -voluntary  contraction  in 
the  calf  muscles,  may  be  found.  When  the  foot  is  first  pressed  back 
there  is  no  clonus,  but  presently  a  contraction  in  the  calf  causes  a 
slight  extension  movement  of  the  foot,  and  with  it  a  clonus  occurs, 
which  varies  from  moment  to  moment,  sometimes  almost  ceasing,  and 
again  renewed  by  a  fresh  contraction  of  the  muscle.  This  form 
is  characteristic  of  hysteria.    When  there  is  a  true  ol 
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clonus,  it  ia  probable  that  there  is  an  alteration  in  the  nntrition  of 
the  motor  elements,  although  this  maj  bare  arisen  from  functional 
disturbance. 

Hemiplegia  sometimes  comes  on  suddenly,  but  more  often  slowlj. 
It  is  at  least  three  times  as  frequent  on  the  left  side  as  on  the  right. 
The  loss  of  power  is  never  complete ;  the  leg  is  often  more  affected 
than  the  arm,  and  the  face  always  escapes  entirely, — important  dis- 
tinctions from  hemiplegia  of  organic  source.  Loss  of  sensation  usually 
accompanies  the  loss  of  power,  but  is  more  extensive  in  its  distribu- 
tion, affecting  often  the  face  and  special  senses.  Keflex  action  from 
the  skin  is  not  lessened  on  the  paralysed  side,  as  it  so  often  is  in  ordi- 
nary hemiplegia.  The  knee-jerk  may  be  normal  or  it  may  be  increased, 
sometimes  on  both  sides.  The  spurious  foot-clonus  just  described  may 
■ometimes  be  obtained  on  the  affected  side  and  not  on  tho  other.  The 
jerky  character  of  the  muscular  contraction  in  the  arm  may  render  its 
movement  unsteady,  when  the  leg  is  simply  weak.  Not  rarely  some 
persistent  contracture  of  arm  or  leg  accompanies  the  {>alsy. 

Bilateral  paralysis,  a  sort  of  double  hysterical  hemiplegia,  is  some- 
times observed,  although  loss  of  sensation  may  be  one-sided.  In  one 
ease,  a  month  after  a  whitlow  on  the  finger,  the  patient,  a  girl,  had 
■ome  general  pain,  followed  by  inability  to  move  the  legs  or  arms,  to 
swallow,  or  to  speak.  The  fingers  became  strongly  flexed,  with  the 
thumb  thrust  between  the  two  middle  fingers.  In  this  state  she  lay 
for  a  month.  Then  the  fingers  became  relaxed,  the  arms  were  moved 
a  little,  and  at  times  a  word  or  two  was  jerked  out  with  difficulty.  The 
influence  of  farad  ism  restored  her  speech  in  a  few  days,  and  in  a  fort- 
night she  had  regained  full  power  of  limb. 

Disorder  or  ataxy  of  movement  occurs  in  the  hysterical  in  many 
forms,  and  may  exist  alone  or  accompany  loss  of  {>ower.  One  form, 
well  described  by  Briquet,  in  which  movements  are  steady  under  the 
guidance  of  the  eye,  but  become  irregular  as  soon  as  this  guidance  is 
withdrawn,  is  supposed  to  be  due  to  "  muscular  anaesthesia."  But  this 
pathological  condition  has  been  invoked  without  sufficient  reason  to 
explain  other  forms  of  inco-ordination.  The  varying  force  of  muscular 
contraction,  which  mav  be  often  recognised  in  the  resistance  to  passive 
movement,  imparts  a  jerky  unsteadiness  to  voluntary  movements. 
Sometimes  these  are  steady  enough  while  the  patient  is  in  bed,  but  on 
standing  she  at  once  sways,  first  to  one  side  and  then  to  the  other. 
Or,  without  any  loss  of  cutaneous  or  musrular  sensibility,  the  patient 
may  be  unable  to  stand  with  the  eyes  closed,  although  i>erfectly  steady 
when  the  eyes  are  opeq,  the  effect  of  closure  being  greater  than  ia 
commonly  seen  in  true  ataxy  apart  from  impairment  of  sensation.  In 
other  cases  there  is  a  tendency  to  fall  backwards. 

In  the  fuiutious  of  the  cranial  nerves,  the  onlj  other  paralytic 
affection  of  hysterical  origin  is  the  {peculiar  form  of  simulated  ptosis 
described  at  p.  201.  Onlinary  facial  p:il>y,  in  these  i>atients,  has 
been  described  as  hysterical,  without  any  reason.     Inaction  of  the 
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diapbragm  may  closelj  simulate  a  true  paraljsis.  The  diaphragm 
naturallj  acts  less  in  women  than  in  men,  and  may  take  little  or 
no  share  in  deep  voluntary  breathing,  which  is  chiefly  effected 
by  the  superior  thoracic  muscles.  In  pro[>ortioD  as  respiration  is 
ioflueitced  by  the  will,  the  diaphragm  is  inactive.  The  effect  of  obser- 
vation on  an  hysterical  patient  may  be  to  render  the  breathing  almost 
wholly  volitional,  and  to  throw  the  diaphragm  out  of  action.  Bepeated 
examination,  and  the  diversion  of  the  patientTs  attention,  will  gene* 
rally  reveal  the  absence  of  real  paralysis. 

8pa9modic  Affeetiom.'— The  Protean  character  of  hysterical  disorders 
is  nowhere  more  conspicuous  than  in  the  varied  forms  of  spasmodie 
affection  to  which  the  disease  may  give  rise.  They  may  be  persistent 
or  parozTsmal :  the  former  claus  includes  the  forms  of  tonic  spasm,  or 
eontracture,  and  the  persistent  varieties  of  clonic  spasm;  the  latter 
comprehends  the  various  degrees  and  forma  of  hysterical  convulsion. 

The  term  "  oontracture  "  is  applied  to  the  condition  in  which  the 
muscles  become  rigid  in  tonic  spaam,  fixing  a  limb  or  limbs  in  a 
certain  posture,  for  a  few  minutes  or  for  a  longer  time.  The  contiao* 
ture  commonly  succeeds  a  by  steroid  fit.  Occasionally  it  is  excited 
by  some  local  injury  or  local  pain,  as  that  of  neural^  or  rheuma- 
tism ;  less  commonly  it  comes  on  spontaneously.  In  most  cases  it 
is  uniform  while  it  lasts,  but  occasionally  the  muscular  spasm  may  be 
felt  to  vary  in  intensity  from  time  to  time.  It  is  usually  greatest 
when  attempts  are  made  to  overcome  it ;  the  varying  resistance  of 
the  muscles,  then  felt,  is  characteristic,  and  of  much  diagnostic 
importance.  The  contracture  usually  persists  during  ordinary  sleep, 
and  is  only  relaxed  by  the  deepest  chloroform  narcosis.  In  extremely 
rare  cases,  in  which  it  has  existed  unchanged  for  years,  stmctural 
alterations  appear  to  take  place  in  the  muscles ;  the  contracture  leads 
to  organic  shortening,  and  can  no  longer  be  removed  even  by  chloro- 
form (Charcot). 

One  form  of  contracture  is  that  of  the  muscles  of  mastication^ 
causing  hysterical  trismus,  in  which  the  teeth  cannot  be  separated  for 
more  than  a  quarter  of  an  inch.  Usually  succeeding  a  fit,  it  often 
continues  until  another  convulsion,  and  then  is  gone.  Sometimes 
it  conies  on  spontaneously.  It  seldom  lasts  more  than  a  few  days, 
but  is  prone  to  recur.  One  patient,  for  instance,  had  an  attack, 
lasting  a  quarter  of  an  hour,  three  or  four  times  a  day  for  several 
weeka  Very  rarely  there  is  transient  contracture  in  the  depressors 
of  the  jaw,  keeping  the  mouth  wide  open. 

Contracture  in  the  limbs  may  involve  the  arm,  alone  or  with  the 
leg  on  the  same  side,  or  the  two  legs  may  be  affected,  or  it  may  bo 
general.  The  arm  is  the  most  frequent  seat.  It  is  always  rigid  in 
flexion;  the  elbow  is  bent  at  a  right  angle,  or  oven  still  more  flexed  ; 
the  wrist  is  flexed ;  the  fiugers  are  sometimes  flexed  at  all  joints,  as 
in  the  "  late  rigidity  "  of  hemiplegia,  with  the  thumb  beneath  them  or 
thrust  between  the  first  and  second  fingers.    Tho  contracture  in  the 
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fiogen  ia  not  leBsened  wben  tbe  wriet  is  pa8si?elj  flexed,  as  it  is  in 
the  late  rigidity  of  hemiplegia.  Sometimes  tbe  digits  are  flexed 
at  the  metacarpo-phalangeal,  and  extended  at  the  distal,  joints, 
from  the  preponderant  contracture  of  the  interossei;  the  posture 
then  resembles  tetany.  The  forearm  may  be  pronated  or  supinated. 
Contracture  in  tbe  arm  may  follow  a  fit,  and  may  be  transient 
or  eontinne  till  another  fit.  Injury  is  a  very  common  cause  of  oon- 
tractnre;  from  this,  it  usually  comes  on  gradually  and  slowly ;  as  long 
UM  it  is  local,  it  is  often  thought  to  be  due  to  a  neuritis ;  but  if,  as  is 
sometimes  the  case,  it  spreads  beyond  the  arm,  involving  the  leg  on 
the  same  side,  or  becoming  universal,  its  nature  is  clear.  As  an 
instance  of  this  cause  may  be  mentioned  the  case  of  a  girl  of  sixteen, 
who  let  a  hot  iron  fall  on  her  left  wrist,  burning  it  slightly.  Imme- 
diately she  felt  a  pain  in  the  thumb  and  lost  feeling  in  it.  A  week 
later,  and  in  the  course  of  a  few  days,  first  the  thumb  and  then  the 
ftngers  became  flexed  and  rigid,  one  after  another.  Then  the  elbow 
became  partially  flexed,  and  soon  afterwards  the  foot  was  strongly 
extended  and  the  toes  l)ent  downwards.  In  the  hand  and  foot  there 
was  fine  tremor  during  observation.  Sensibility  was  lost  in  the  whole 
arm  but  nowhere  eljie.  Ovarian  tenderness  existed  on  the  same  side^ 
and  the  contracture  could  be  partially  removed  by  firm  pressure  there, 
or  by  faradisation  of  the  limbs,  but  quickly  returned.  Under  moral 
treatment,  however,  it  gradually  passed  away,  and  at  the  end  of  two 
months  no  trace  of  it  remained. 

Hemiplegio  contracture,  such  as  the  above  case  illustrates,  is  not 
Tery  rare.  Some  loss  of  power  is  usually  associated  with  it,  and«  as 
in  simple  paralvsis,  the  face  is  always  free  from  rigidity.  Anes- 
thesia is  rarely  absent  on  the  hemispastic  side,  and  the  loss  of  sensi- 
bility  may  be  complete  and  involve  the  face  and  trunk  as  well  as  the 
limbs.  Sometimes,  as  in  the  above  case,  the  loss  of  sensibility  is 
partial  and  is  confined  to  the  most  contractured  limb,  or  there  may 
be  absolute  loss  in  it  and  a  slighter  loss  over  the  whole  of  that  side. 

The  contrast,  in  the  case  just  described,  between  the  form  of  spasm 
in  the  arm  and  leg,  is  common  to  almost  all  cases  of  hysterical  con- 
tracture ;  the  arm  is  fixed  in  flexion,  the  leg  in  extension,  and  the 
latter  may  be  transformed  into  a  rigid  bar,  fixed  to  the  pelvis  bj 
unyielding  spasm,  with  the  heel  so  drawn  up  that  the  dorsum  of  the 
foot  is  in  a  line  with  the  front  of  the  leg.  Tbe  foot  is  commonly 
inverted  and  the  toes  flexed.  Partial  contra<-ture  affects  most  the 
extremity  of  tbe  limb.  In  these  vligbU'r  cases  tbe  toes  may  he  over* 
exti*nded,  in  spite  of  the  heel  being  raised.  In  bysterical  contracture 
with  extension  of  the  ankle,  the  foot-clonus  can  often  l»e  obtaine<l,  aa 
Cbarcot  has  shown.  It  is  analogous  to  the  physiological  clonus 
which  occurs  in  most  persons  after  btaoiling  for  some  time  on  tiptoe. 

Parapligic  contraiture,  affecting  both  legs, is  less  common.  The 
}»osition  of  the  legs  is  that  already  described,  rigid  extension;  the 
flexor  spasm,  occasionally  seen  in   organic  disease,  is  scarcely 
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met  with  in  hytterift.    In  Teiy  rare  caaes  the  oontractuxe  affects  all 
four  limbs. 

Contracture,  in  any  form,  often  disappears  snddenlj  under  the 
iDflaenoe  of  emotion.  Charoot  baa  related  aeTeral  cases  in  which 
severe  rigidity,  of  very  long  duration,  was  remoTed  by  strong  emotion, 
not  induced  with  any  therapeutic  aim. 

Earadisation  of  the  limb  may  also  remove  it  in  some  cases,  and, 
when  the  current  is  not  so  strong  as  to  exhaust  the  irritability  of  the 
nerves,  the  agency  by  which  it  acts  is  probably  psjrchicaL  Usuiftlly, 
repeated  applications  are  required,  but  sometimes  the  effect  is 
instantaneous.  One  patient  was  thus  cured  in  a  moment,  but  months 
later  she  relapsed,  and  then  all  treatment  failed  until  she  fell  into  the 
hands  of  a  *'  miracle-worker,"  at  whose  touch  the  spasm  vanished 
amid  the  plaudits  of  a  public  audience. 

Severe  forms  of  contracture  may  last  for  years,  and,  at  already 
stated,  the  changes  in  nutrition  which  follow,  at  a  distance,  the  dis- 
turbances of  function,  may,  in  time,  attain  such  structural  degree 
that  the  contracted  muscles  are  permanently  shortened.  There  is 
reason  to  believe  that  changes  in  the  spinal  cord  may  also  result  from 
the  enduring  functional  disturbance,  and,  after  long  years  of  spasm, 
sclerosis  may  develop.  Charcot  has  recorded  such  a  case,  in  which  the 
contracture  was  certainly  at  first  functional,  disappearing  from  time 
to  time,  but  ultimately  it  became  unchanging,  and  after  death  the 
lateral  columns  of  the  cord  were  found  sclerosed.  It  is  to  be  noted 
that  this  change,  as  a  primary  lesion,  is  expressed  by  the  same 
extensor  spasm  as  constitutes  hysterical  contracture,  though  slighter 
in  degree.  *'  Plastic  contracture  '*  may  be  present  in  the  condition  of 
induced  sleep  or  hypnotism,  to  be  mentioned  later. 

The  contractures  described  above,  involve  groups  of  muscles  accord- 
ing to  their  function.  A  part  of  a  muscle  may  also  pass  into  a  state 
of  spasmodic  contraction,  evidenced,  not  by  the  distortion  of  the  parts 
to  which  it  is  attached,  but  by  the  swelling  of  the  muscular  substance. 
A  local "  tumour ''  is  thus  produced,  which  may  simulate  a  morbid 
growth.  Several  instances  of  this  have  been  recorded  by  Weir 
Mitchell ;  the  swelling  was  in  the  calf  in  two,  in  the  pectoralis  major 
in  a  third,  the  contracted  part  rising  half  an  inch  above  the  adjacent 
muscle.  Allied  in  nature,  although  less  simple  in  mechanism,  are  the 
**  phantom  tumours  '*  of  the  abdomen,  in  which  the  middle  part  of  the 
belly,  usually  below  the  umbilicus,  becomes  prominent  and  appears  as 
if  bulged  forwards  by  a  mass  within.  The  mechanism  by  which  it  is 
produced  appears  to  be  a  relaxation  of  the  rectus  and  a  spasmodic 
contraction  of  the  diaphragm;  the  intestines,  often  distended  with 
flatTLB,  are  pushed  forwards  in  the  region  where  the  wall  is  lax.  An 
arching  of  the  vertebral  column  may  sometimes  contribute  to  the 
effect.  Occasionally  the  enlargement  of  the  abdomen  is  general,  the 
wall  being  everywhere  lax  and  the  diaphragm  contracted.  ThesweU- 
ing  disappears  under  chloroform,  and,  as  it  goes,  the  liver  dulness  may 
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be  observdd  to  rise  in  coaseqaenoe  of  the  relamtion  of  the  diaphrai;m. 
Th«  peculiar  aSectiou  termt;d  "  tetany  "  (p.  698)  Bumeliniea  occurs  in 
the  subjects  of  liystena,  but  it  is  usuallv  trifliog  in  degree,  and  ia 
limit«>l  to  tbe  bands.  lasome  cases  of  hysterical  tetanoid  cgntracture 
the  fingers  are  oxtendcd  and  si'|iarated  by  tlie  spasm. 

Clonic  8patm. — Tremor  is  very  coramon  in  the  hysterical,  especially 
AS  an  acc'.impaniment  of  paralysis  and  contracture.  It  is  rarely 
ooDstant,  but  ia  usuiiUy  eroked  by  muvameot  and  excitement,  fVe- 
queotly  it  does  not  attend  the  commencemeut  of  moTement,  but  if  the 
muBcnlar  aetion  in  the  arms  or  legs  is  maiutained  for  a  few  uii>uienta, 
the  limb  is  agitated  by  fine  quick  tremor,  varying  in  degree  and  is 
time,  always  increased,  and  aometimes  distinctly  induced,  by  atteiitioa, 
and  when  tbe  mind  is  diverted  the  treuior  may  cease.  Wbcu  the  l^a 
are  the  seat  of  contracture,  tbe  shaking  ia  often  caused  by  attempts  to 
move  them,  or  even  by  tbe  manipulation  of  a  medical  eiamiuatiou.  Id 
all  these  respects  it  differs  from  the  tremor  of  paralysis  agitans,  while 
the  fineness  of  the  liemor,  and  the  absence  of  actual  inco-ordi nation, 
distinguish  it  from  that  wLicb  is  c hurt cteris tic  of  disseminated  scle- 
roais,  ullhougb  in  this  disease  there  is  occasioually  tremor  very  much 
like  that  of  hysteria, 

Such  tremor,  widening  in  range  into  wliat  deserves  the  name  clonio 
spasm,  ia  occasionally  paroxysmal,  affecting  the  head  or  limbs,  prx^ 
duoed  by  emotion,  and  often  to  some  extent  undir  voluntary  control, 
A  yonng  nnmnrried  man.  of  highly  nervous  temperament,  wus  liiib)« 
to  outbursts  of  hysteria,  of  which  such  clonic  spiism  was  an  invariable 
part.  Under  tbe  excitement  of  a  medical  examinntion,  for  instance, 
bia  bead  began  to  shake  violently.  He  said  that  the  shaking  in  the 
head  distressed  him  peculiarly,  and  that  he  could  by  an  effort  send 
the  shaking  into  his  leg,  where  it  was  much  more  bearable.  Presently 
the  right  l>-g  quivered  in  quick  spasm ,  approaching  in  rapidity  the  foot- 
elonus.  and  the  head  was  still.  Similar  spasm,  general  in  distribution. 
is  a  conspicuous  feature  of  many  of  the  hystcroid  convulsions  preaentlj 
to  be  descril>ed. 

Local  and  persistent  clonic  e|tasm  is  a  mosttroubleaome  but  happily 
•  rare  symptom  of  hysteria.  An  example  of  it  was  presented  by  a  girl 
who  had  two  attacks  of  such  spasm  in  the  left  pecturalis  muscle,  jerking 
the  shoulder  forwards  with  great  force.  Tbe  sp^m  was  re^lar  in 
time,  but  irregular  in  force,  and  during  tbe  waking  hours  it  never 
ceased.  Each  attack  lasted  for  several  months.  A  circular  blister 
around  the  arm  arrested  the  first,  hut  bad  no  effect  upon  the 
•ecnnd,  whii.'h  resisted  all  trvatnient  uutil  a  journey  to  th«  south 
«f  Europe  cured  it.  A  similar  spai-m  may  aometimes  be  seen  in  the 
SDlUcles  of  the  neck,  caunngasort  of  spurious  torticollis.  It  ia  usu- 
■U*  bilateral,  jerking  the  bead  backwards  or  forwards ;  tbe  movement 
it  alight  in  range  uud  quick  in  time,  and  thus  differs  from  the  mor* 
Ulonsive  and  deliberate  movements  presently  to  be  described. 

Certain  forms  of  widely  distributed  clouie  and  irregular  >pasmodia 
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moTementt  have  been  called  "hysterical  cboivap*'  bat  thej  differ 
nmch  in  their  oharacten,  and  to  most  of  them  the  term  chorea  can 
only  be  applied  when  nsed  aa  a  generic  dt'signation  for  all  persistent 
inToluntarv  movements.  It  is  not  uncommon,  however,  for  witnessed 
chorea  to  bo  reproduced  by  the  imitative  tendency  of  hysteria ;  the 
mimetic  maUady  may  closely  resemble  its  original,  the  movements 
being  varied  and  irregular,  but  much  more  often  the  mnscolar  oon- 
tractions  are  more  sudden  and  shoclr-like  than  in  true  chorea^ 
resembling  in  this  the  "ele<;tric"  form.  The  imitative  form  is 
nsually  transient,  and  quickly  vanishes  when  the  patient  is  with* 
drawn  from  the  influence  of  example.  Occasionally,  similar  forms  of 
ehoreoid  affection  come  on  in  these  patients  apart  from  imitation,  and 
these  are  frequently  most  obstinate  affections,  lasting  sometimes  for 
years  Often  the  movements,  in  the  hands  eepeciaUy,  have  a  rhyth* 
mical  character.  There  may  be,  for  instance,  quick,  regular,  flexor 
movements  of  the  fingers  of  each  hand,  all  joints  being  bent^  The 
movement  is  always  increased  by  notice,  and  as  it  lessens  in  degree  it 
may  dccur  only  when  the  attention  is  directed  to  it.     (See  also  p.  610.) 

Bhythmical  movements  of  more  complex,  and  therefore  more 
deliberate  character,  and  of  wider  range,  have  also  been  included 
under  the  term  '*  hjsterical  chorea'*  by  the  French  (after  G^main 
Bie,  Ac.),  and  constitute  the  disease  long  known  as  **  chorea  major  ** 
by  the  Germans.  The  movements  are  wide  in  range  and  regular  in 
sequence,  and  consist  of  alternating  contractions  in  opposing  muscles, 
especially  the  flexors  and  extensors  of  limbs  and  trunk ;  they  cause 
an  oscillatory  motion  as  regular  as  the  movement  of  a  pendulum, 
ceasing  only  during  sleep,  and  lasting  for  days,  weeks,  or  months. 
The  head  may  be  thus  moved  from  side  to  side,  backwards  or 
forwards,  the  jaws  up  and  down ;  or,  less  commonly,  the  tongue  may 
be  alternately  protruded  and  withdrawn,  the  eyelids  rapidly  dosed 
and  opened.  Much  more  frequently  one  limb  is  thus  moved,  or  the 
arm  and  leg  on  one  side,  with  or  without  the  trunk,  very  rarely  all 
four  limbs.  Briquet  has  related  a  case  in  which  the  leg  was  flexed 
until  the  foot  touched  the  forehead  and  again  extended,  in  regular 
sequence  for  more  than  a  year,  in  spite  of  treatment,  until  the  mov<^ 
ments  were  arrested  by  violent  emotion.* 

Bhythmical,  co-ordinated  spasm  of  these  forma  is  analogous,  as 
Oharcot  has  pointed  out,  to  that  which  occurs,  in  paroxysmal  form,  in 
many  hysteroid  convulsions.  In  all  cases  it  is  probably  pathognomonic 
of  hysteria,  and  may  occur  at  the  onset  of  other  forms  of  hysteroid 
affection.  A  girl  of  seventeen,  while  at  supper,  became  suddenly  faint, 
and  immediately  the  right  arm  became  the  seat  of  rhythmical  flexion 
and  extension  movements ;  in  half  an  hour  the  leg  was  affected  in  the 
same  way,  and  then  tbe  other  limbs,  and  for  five  or  six  hours  these 
movements  went  on  without  any  spasm  in  the  trunk.    They  ceased 

•  A  ftriking  ezamplc*  of  nniUterftl  ipsim  of  this  ebsraotsr  b  rdatkl  by  Cbsrest, 
'Brit.  Mod.  Joarn.,'  1878,  i,  p.  221. 
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when  sleep  was  obtained  bj  a  bjpodermio  injectioii  of  morphia,  and 
there  was  no  return,  but  the  patient  woke  to  pass  into  a  state  of  con- 
tracture and  paresis  which  lasted  for  several  months. 

Canvutiive  Attacks. — Among  the  paroxysmal  symptoms  must  be  in- 
cluded the  most  frequent  of  all  hjHterical  phenomena,  the  globus 
hystericus,  and  the  paroxysmal  manifestations  of  emotion,  which  have 
been  already  described.  Just  as  emotion  is  naturally  expressed  by 
muscular  actions,  in  the  "jumping  for  joy"  of  a  happy  child,  the 
stamping  of  rage,  or  the  wrung  hands  of  distress,  so  the  violent  emo- 
tional dischai-ge  of  hysteria  may  be  associated,  in  more  severe  cases, 
with  violent  movements  of  the  limbs,  purposive  in  aspect,  but  purpose- 
less in  aim.  The  arms  and  legs  are  dashed  about  with  violence,  the 
head  is  thrown  from  side  to  side,  the  back  may  be  arched  by  contrac- 
tions of  the  spinal  muscles.  This  is  the  mildest  form  of  hysterical 
oonvulsion,  unaccompanied  by  loss  of  consciousness — the  *'  hysteria 
minor**  of  the  French. 

In  still  further  degrees  of  intensity,  the  convulsive  phenomena 
become  much  more  complex  and  severe.  The  attacks  occur  with  less 
dependence  on  exciting  emotion,  and  present  more  distinct  alteration 
in  the  mental  state.  These  are  the  attacks  of  *'  hysteria  major  *'  of 
the  French,  and  from  a  frequent  resemblance  to  epileptic  attacks,  they 
have  long  been  known  by  some  compound  name,  and  especially,  through 
the  influence  of  Charcot,  aa  "  hystero-epilepsy."  Tho  term,  however, 
when  applied  to  phenomena  of  pure  hysteria,  is  inaccurate,  and  it 
b  better  to  call  these  seizures  *'  hystcroid  "*  or  hysteria  major. 

In  the  severe  attacks,  rigid  fixation  of  the  trunk  and  limbs,  often 
opisthotonic,  alternates  with  wild  movements,  in  which  the  limbs  are 
thrown  aliout  with  great  force  and  rapidity,  the  arms  strike  out,  the  legs 
kick,  the  head  is  dashed  from  side  to  side.  These  phenomena  may  be 
vaiied  by  quiet  intervals,  often  attended  by  hallucinations  or  deli« 
rium.  Coubciousness  may  be  apparently  lost,  or  manifestly  ptT- 
verted,  and,  as  a  rule,  the  patient  retains  no  recollection  of  the  fiU 
In  the  most  severe  and  elaborate  forms  of  attacks,  such  as  occur  es|>6- 
eially  among  the  French,  certain  stages  may  be  distinguished,  of  which 
Bicher  has  pven  careful  descriptions  and  striking  illustnitions.t  The 
attack  is  often  preceded  by  a  period  of  mental  disturl  ance,  with 
hallucinations.  The  onset  is  attended  with  sudden  loss  of  conscious- 
ness,  and  general  tonic  spasm,  followed  by  clonic  (tpaHm.  These  con- 
stitute the  first  or  **  epileptic  "  >ta*:e.  ThtMi  sometimes,  after  a  brief 
interfal  of  coma,  the  second  Htage  of  co-ordinated  s|^»asm,  or  "  yrand$ 
wumvemtnU**  comes  on,  opisthotonos,  bounding  movements  of  extreme 
violence,  succeeded  by  the  third  stage  of  mental  and  emotional  dis* 
turbance,io  which  the  patient  talks  deliriously,  with  manifestations 

*  A  term  tuf^jetted  by  Sir  W.  RohcrU,  which,  although  not  perfect,  b  Uss 
Inexact. 

t  '  6tud«  cliaiquet  tur  rHyttero-^pilepvie,'  a  work  in  which  c«refnl  ohMrvmtloa 
ssact  tlsteription,  and  artittio  tkill  are  oonbiDwi  in  a  remarkable  degres. 
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of  }o».  anger,  or  erotism  Teiiderneig  of  the  oTsri&n  region  u  ftliuort 
alwkTK  proaent,  and  I'j  pressiin.-  iherf  a  fit  of  tli^  abore  dpscripttnn 
ia».T  be  at  uny  time  indii<*d,  or  maj  at  any  period  of  tlie  attack  be  at 
onoe  arTNted. 

Tbe  kindaeaaof  M.  Richer  pTmitw  me  to  reprodaoe  some  of  hia 
jDuatmtioni.  Tbe  fi^iir'-a.  although  failing  to  do  jnatice  to  hia 
nmarkabte  etching*.  ,Tet  afford  a  gra)>bi(^  illuatxal ion,  and  uaefat 
•pitome,  of  the  pbeuomena  of  the  serere  altacka  ai>  obterred  at  th* 
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ne  hlg'hett  flgnrg  of  Mch  *«rtiet]  mHm  (nbova  tlia  horiionUl  line) 
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quDt  TariatiM  of  ths  comman  tjp*  of  that  (tkg*. 
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In  thu  ooonttT  th«  attacki  nrel;  ooircapond  cloMly  to  tbii  daierip. 
tion ;  thtj  pn-Miit  ■imilur  phanomena,  bat  in  leu  rcgnl&r  ■cquonoa^ 
Mid  often  ia  iaoUted  fonn.  Tbe  initi&l  itage  wlJum  pm^ata  anj 
cluW  resombUtice  to  ui  epileiitic  fit.  There  ia  often  iiiitUl  tonio 
rigidity,  and  tbis  is  Bometimea  foUoired  by  k  form  of  clonic  apuin, 
tucc«edt-d  bj  the  co-orJinHti'd  moTemouts,  but  tbe  clonio  aiiiuni 
diSt-n  from  that  which  occur*  Ju  e|>il<|iay,  and  not  unfn-quentlj  tb« 
pftti«nt  paaM«  at  onco  into  the  violent  co-ordinated  movt-nicnta,  in 
which  paroxjama  uf  tonic  and  clonic  ii|wtni  occur  fn>ni  time  to  time. 

It  maj  be  ««tl  to  cooaidtr  n-parati-W  the  varioui  |ihenom<-na  of 
theee  attacka  aa  tboj  are  mot  with  iu  thin  country.  Their  occurrence 
i*  oft«n  diatiuctly  aided  by,  or  due  to,  cmolional  ditturbanGa> — pr». 
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are  attended  or  replaced  bj  violent  larjngeal  spasm,  causing  intense 
djspncea. 

Pressure  on  the  tender  ovarian  region,  or  other  tender  hysterogenic 
spots,  as  already  stated,  sometimes  induces  an  attack,  and  prolonged 
pressure  will  often  arrest  the  seizure.  Sometimes  the  ovarian  com- 
]>ression  simply  arrests  the  co-ordinate  movements,  and  causes  tonic 
spasm.  The  fits  may  be  usually  cut  short  more  readily  by  strong  fai^ 
disation  of  the  skin ;  by  Dr.  Hare's  expedient  of  closing  the  mouth 
and  nose  for  twenty  or  thirty  seconds ;  by  cold  water  thrown  on  the 
face ;  or,  if  the  mouth  be  open,  by  pouring  into  it  a  little  water  so 
that  this  gets  to  the  larynx  and  causes  a  choking  cough.  These 
methods  clearly  act  by  a  strong  stimulation  of  the  sensory  nerves  or 
of  the  respiratory  centre.  The  duration  of  the  attacks,  if  left  alone, 
Taries  extremely.  Some  last  only  for  a  few  minutes ;  more  f requentlj 
they  continue  for  a  quarter  to  half  an  hour,  or  even  for  several  boms. 
Occasionally  transient  contracture  of  limbs,  or  trismosy  or  locil 
paralysis,  or  ansBsthesia  succeeds  an  attack. 

The  severe  hysteroid  seizures  are  very  common  in  young  women  and 
girls  at  the  time  of  puberty,  and  sometimes  earlier,  even  at  seven  or 
eight  years  of  age.  They  are  by  no  means  rare  in  boys,  and  msj 
occur  in  young  adult  men.*  They  are  not  confined  to  the  waking 
state,  but  may  occur  also  in  sleep.  The  frequency  with  which  thej 
are  sequelsd  to  slight  epileptic  seizures,  as  already  mentioned,  is  en 
extremely  important  fact. 

Cerebral  Symptoms. — The  conditions  of  hemiansesthesia,  paralyais, 
and  contracture  must  be  regarded  as  the  expression  of  a  condition  of 
restrained  function  (inhibition)  or  unrestrained  activity  of  certain 
cerebral  centres,  sensory  and  motor.  In  rare  cases  a  similar  perversiim 
of  function  may  involve  higher  centres ;  the  patient  may  pass  into 
the  peculiar  sleep-like  state  of  "  trance  **  or  "  lethargy/*  with  « 
without  the  condition  of  plastic  rigidity  of  limb  denominated  ''cata- 
lepsy '*  (see  p.  1032).  Such  conditions  are  met  with  chiefly  in  the 
subjects  of  hysteria ;  they  may  come  on  in  paroxysmal  attacks,  even  at 
a  certain  time  each  day,  sometimes  in  the  evening.  Although  spon- 
taneous trance  is  rare,  the  condition,  as  Charcot  and  his  pupils  have 
shown,  can  be  readily  induced  in  hysterical  patients,  and  in  the 
hypnotic  state  there  may  be  an  extraordinary  increase  of  eieitahilitf 
in  brain,  nerve,  and  muscle  (p.  1082). 

Other  disturbances  of  the  psychical  functions  occasionally  oeevr  ii 
hysteria,  and  are  very  important.  The  ordinary  mental  charaeteristieB 
of  these  patients  have  been  already  describedL  In  rare  cases  there 
may  be  such  an  amount  of  mental  disturbance  as  to  raise  the  qnes- 
tion  whether  the  patient  is  actually  sane,  and  sometimes  the  limits 
of  Siiuity  are  distinctly  passed.  The  relation  of  insanity  to  hyst^ia  ii 
a  subject,  however,  on  which  generalisation  is  difficult,  and  varioos 
opinions  are  held  by  competent  authorities.  Mental  derangementi 
*  I  have  related  examples  of  these  forms  in  '  Spilepi{y/  p,  166^  te 
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menoe  with  this,  without  anj  initial  tonio  spasm.  In  the  rare  oases 
in  which  the  spasm  is  shock-like,  the  shocks  are  infrequent  and 
deliberate,  and  go  on  for  a  long  time.  Much  more  frequently  the 
spasm  is  rather  coarse  tremor  or  quivering.  The  moyeuients  maj 
ajffect  the  bands  and  feet  onlj,  so  that  these  are  struck  against  the 
ground  with  great  rapidity.  The  orbicularis  palpebrarum  is  often 
alone  affected,  causing  quivering  of  the  evelids,  or  quick  opening  and 
shutting  movements.  The  tongue  is  never  bitten  in  the  clonic  S|)a8m 
as  it  is  in  epilepsy,  although,  very  rarely,  it  may  be  bitten  accident- 
ally in  the  fall.    Hysterical  patients,  however,  often  bite  their  lips. 

The  oo-ordinated  movements  which  constitute  so  large  a  part  of  tho 
attack  are,  for  the  most  part,  wild,  irregular  "  fighting  "  or  struggling 
movements,  in  which  the  legs,  feet,  and  head  are  thrown  about  with 
great  violence.  The  movements  are  usually  without  serial  order,  but 
occasionally  certain  movements  are  repeated  in  a  rhythmical  manner. 
The  head  may  be  moved  from  side  to  side ;  there  may  be  regular 
flexion  or  extension  movements  of  the  legs  (sometimes  propelling  the 
patient  head  first  along  the  floor),  and  still  more  frequently  a  similar 
rhythmical  movement  in  the  arms.  These  co-ordinated  movements 
are  conspicuously  increased  in  foroe  by  attempts  to  restrain  them ; 
the  more  force  is  used  the  more  is  needed;  and  their  violence  is 
often  extreme.  Accompanying  tbem,  there  is  often  delirious  mental 
disturbance,  most  conspicuous  during  intervals  of  comparative  rest  or 
of  alternating  tonio  spasuL  Sometimes  the  patient  talks  in  an  un- 
natural manner,  manifesting  some  hallucination.  One  girl,  for 
instance,  thought  her  long  black  hair,  which  had  been  flying  about 
her  head,  was  seaweed.  Usually  there  is  more  or  less  emotional  dis- 
turbance, especially  manifestations  of  terror,  which  may  increase  to 
maniacal  frenxy  (Fig.  178),  and  culminate  in  a  paroxysm  of  convul- 
sion. An  ecstatic  stage,  with  passionate  attitudes,  as  depicted  by 
Bicher  in  Fig.  179,  and  also  indicated  in  its  varieties  in  Fig.  182  J, 
is  seldom  met  with  here,  and  it  is  equally  rare  for  there  to  be  a  stage 
of  fixed  contracture,  as  in  Fig.  180  B.  There  is  often  a  strange 
tondency  to  bite  in  a  curiously  animal  manner,  and  occasionally  noises 
of  animals  are  imitated  (therio-niimicry).*  The  patient  will  make  a 
sudden  gnash  at  the  hand  of  an  attendant,  and  if  not  prevented,  may 
inflict  serious  bites  on  her  own  fingers.  In  a  prolonged  seisure  there 
are  often  intervals  of  tranquility,  in  which  the  i>atient  may  seem 
well,  but,  by  slight  peculiarities  in  manner,  those  who  know  her  are 
aware  that  **  she  is  not  yet  herself,"  and  presently  the  spasm  suddenly 
recommences. 

The  eyelids  in  hysterical  attacks  are  usually  closed,  ex(*ept  during 
the  delirious  phase,  when  the  eveballs  often  converge  strongly  from 
time  to  time.  Befirx  action  from  the  conjunctiva  is  usually  lessened. 
General  sensation  is  distinctly  diminishtKl ;  a  pin  may  be  run  into  the 
akin  without  causing  any  evidence  of  pain.    In  rare  cases  the  attacks 

*  Sm  *  KpiUpsy  and  other  Chronic  CoDvaUiv«  Disorder!,'  p.  140. 
VOL.  II.  64 
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Not  onlj  inaj  &•  **  globus  hjatericus  **  be  Mcoropamed  bj  aetnal 
pbafyngeal  spurn,  bat  oceasionall?  sacb  spasm  ooenrs  in  paroi^sins, 
sooompanied  bj  an  intense  feeliog  of  suffocation.  Swallowing  maj 
be  impossible  for  boars,  sometimes  for  dajs.  The  OBsophagus  also 
maj  be  the  seat  of  spasm,  and  food  is  then  regnrgitaied  before  it 
reaches  the  stomach.  Vomiting  is  much  more  eommonlj  from  the 
stomach  itself,  and  constitutes  one  of  the  most  troublesome  of  the 
▼i&oeral  disturbances.  Food  is  rejected,  usually  in  less  than  a 
quarter  of  an  hour  after  it  is  taken.  Sometimes  gastralgia  exists^ 
and  the  presence  of  food  in  the  stomach  excites  pain«  which  seems  to 
cause  the  Tomiting,  but  more  eommonlj  the  vomiting  is  painless,  and 
nnacoompanied  bj  nausea.  The  sjmptom,  like  many  others  in 
hysteria,  may  be  set  up  in  the  first  instance  by  an  attack  of  resl 
gastric  disturbance,  accompanied  by  nausea,  but  it  persists  when  this 
is  over,  as  a  morbid  habit,  iuToluutary  in  character,  but  often  yielded 
to  by  the  patient,  and  sometimes  actually  induced  by  the  will.  The 
stomach  is  not,  it  is  true,  under  direct  voluntary  control,  bat  Tomit- 
ing  may  be  produced  by  an  emotion  of  disgust,  and  the  needed 
emotion  may  be  called  up  by  an  idea  without  sensorial  agency,  as  is 
evinced  by  the  strange  cases  in  which  the  vomiting  of  pregnancy 
makes  the  husband  ri^uh,  and  at  last  the  latter  becomes  sick  as  soon 
AS  he  knows  his  wife  is  pregnant.*  The  connection  may  beoome  so 
strong  that  food  is  rejected  on  a  mere  thougbt  of  sickness,  which 
may  arise  unbidden,  and  is  easily  called  up.  It  is  not  probable  that 
the  stomach  returns  all  the  food  taken,  for  patients  kept  at  rest  may 
not  lose  weight,  although  constantly  vomiting  food.  Oonjoined  with 
vomiting,  or  existing  alone,  there  may  be  absolute  anorexia,  and  these 
together  may  render  feeding  by  the  mouth  impossible. 

Such  hysterical  anorexia  has  given  rise  to  the  extraordinary  eases 
of  '^fksting  girls**  which,  in  all  ages,  have  excited  popular  wonder. 
In  most  of  these,  however,  there  has  been  unquestionable  fraud. 
When  abstinenoe  from  food  is  complete,  the  body  invariably  loses 
weight,  and  the  absence  of  this  progressive  loss  is  certain  proof  of 
deceit,  which  is  stimulated  by  the  interest  excited,  and  aided  by  the 
friends  to  secure  the  contributions  of  amased  benevolence*  Even  in 
slight  cases  of  hysteria,  deliberate  deceit  is  more  common  in  this  than 
in  any  other  symptom.  Some  patients,  who  would  not  deliberately 
assuwe  a  positire  symptom,  fall  easily  into  the  habit  of  fasting  at 
meals  and  eating  on  the  sly.  But  in  some  cases  of  severe  hysteria 
there  is  absolute  abstinence  from  food  for  many  days,  and  even 
during  weeks  the  quantity  taken  may  be  so  small  as  to  be  insufficient 
to  prevent  the  self- starvation  from  producing  cou«<picuous  effects.  In 
a  case  related  by  Weir  Mitchell,  no  food  was  taken  for  ten  days,  and, 
during  five  weeks,  only  twenty-four  ounces  of  milk  were  swidlowed. 
Another  patient  swallowed  neither  solid  nor  liquid  for  twenty«seven 

•  Weir  Mitchell,  <  Ner%  otii  Diseaeei  in  Woomb.'  A  dmiUr  oM  Im  befla  leblsd 
to  me  bjr  Dv*  John  Wiiluunt. 
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daji.  In  some  of  these  cases,  forced  feeding  bj  the  moutb,  or  eresk 
hj  the  rectum,  may  giTe  rise  to  such  severe  convulsions  that  the 
attempt  has  to  be  relinquished.  The  patients  lose  weight,  and 
become  emaciated  and  feeble  in  extreme  degree;  the  temperature 
maj  be  raised,  the  tongue  becomes  dry  and  brown ;  they  may  pass 
into  a  condition  of  stupor,  and  not  only  appear  in  danger  of  imme- 
diate death,  but  may  actually  sink  from  exhaustion.  In  most  cases, 
however,  when  this  alarming  state  is  reached,  a  little  food  is  again 
taken,  and  the  patient  slowly  revives.  The  danger  is  greater  in  cases 
of  prostration  from  long-continued  vomiting  than  from  simple  refusal 
of  food,  since  forced  feeding  is  less  effectuaL  One  patient  died  on 
the  eighty-second  day  of  the  vomiting,  in  spite  of  the  use  of  the 
•tomach«tnbe.* 

Dyspepsia,  in  every  form  and  degree,  is  common  in  the  hysterical, 
and  the  nerve  disturbance  thereby  excited  may  profoundly  intensify 
other  symptoms.  Sensations  of  "sinking,"  palpitation,  breathless- 
neas,  flushing  of  the  face,  pains  in  the  back,  which  often  attend 
dyspepsia,  may  reach  an  extreme  degree  in  the  subjects  of  hysteria. 
Flatulence,  gastrio  and  intestinal,  is  very  oommon,  and  gives  rise  to 
much  discomfort  and  to  varied  sounds,  some  of  which  are  ap|>arently 
the  effect  of  an  involuntary  contraction  in  the  muscles  of  the  abdo- 
minal wall.  Complicating  and  intensifying  these  troubles,  there  is 
often  constipation,  which,  so  common  in  women,  is  peculiarly  obsti- 
nate in  the  hysterical.  The  bowels,  left  alone,  may  act  only  once  a 
week  or  even  once  a  month.  Whether  this  results  from  a  nervous  inhi- 
bition of  the  intestinal  wall,  or  from  mere  indisposition  to  aid  the 
bowels  by  timely  attention,  is  difficult  to  say.  It  is  certain  that  the 
muscular  action  of  the  intestines  may  be  gravely  deranged  in 
severe  hysteria.  A  case  is  recorded  by  Briquet,  in  which  liquids 
injected  into  the  rectum  were  vomited  by  the  mouth.  Even  tincture 
of  litmus  was  vomited  twelve  minutes  after  its  injection  into  the 
rsetum,  the  patient  being  watcb**d  by  doctors  and  nurses  the  whole 
time.  That  there  is  a  pathologi(^  inactivity  of  the  bowel  is  probable 
from  the  large  amount  of  purgative  which  is  needed.  Oc'caiiionally 
there  is  a  peculiar  senutiveness  to  the  action  of  the  bowels,  so  that 
the  passage  of  a  stool,  especiallj  if  relaxed,  way  cause  sensations  of 
faintness,  and  even  actual  svncope. 

Betention  of  urine  is  common  in  the  hysterical,  but  incontinence  is 
almost,  if  not  quite,  unknown.  Calls  to  micturate  are  often  annoy- 
ingly  frequent,  but  this  usually  depends  on  the  character  of  the  urine, 
which  is  often  abundant,  pale,  and  of  low  spe<'ific  gravity,  and  seems 
to  irritate  the  bladder  much  more  than  that  which  is  less  dilute. 
Such  urine  is  probably  due  to  dilatation  of  the  renal  vessels.  It  is 
secreted  in  most  persons  under  the  influence  of  emotion,  and  may  be 
almost  constant  in  the  persistent  emotional  state  of  the  hysterical. 
In  rare  cases  the  secretion  is  changed  in  the  opposite  way.     Instead 

•  (Suyot,  *  Qss.  uM.  ds  Paris,*  1882,  p.  t06. 
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of  being  inrrpaaed  it  is  leBsened,  and  the  diminution  may  go  on  to 
absolute  arrest — **  hysterical  ischuria  "  and  "  anuria,'*  which  hayebeea 
carefully  studied  by  Charcot.  Complete  suppression  may  last  for  ten 
days  without  any  symptoms  of  ummio  intoxication,  such  as,  in  anuria 
from  calculous  obliteration  of  the  ureters,  usually  superrenes  before 
the  end  of  a  week,  and  causes  death  in  two  or  three  weeks.  Consider* 
able  diminution  of  the  urine  is  always  attended  with  Tomiting.  The 
quantity  of  liquid  Tomited  Taries  ioTcrsely  with  the  amount  of  urine 
secreted,  and  the  vomit  contains  some  urea.  In  a  case  recorded  by 
Weir  Mitchell,  severe  yomiting  alternated  with  profuse  perspiration, 
which  left  a  thin  film  of  urea  on  the  skin.  To  the  supplementary 
excretion,  and  to  the  facts  that  little  food  is  retained  and  that  the 
tissue  changes,  the  patient  being  at  rest*,  are  extremely  slight^  Charcot 
belieyes  that  the  tolerance  is  to  be  ascrilied.  The  symptom  itself  is 
probably  due  to  spasm  of  the  renal  vessels,  and  is  comparable  to  the 
arrest  of  the  secretion  which  occurs  in  an  animal  when  the  abdomen 
is  opened.  Although,  in  considerable  degree  and  duration,  ischuria  is 
extremely  rare,  in  slight  and  transient  form  it  is  not  infrequent  (as 
Laycock  pointed  out),  being  often  ascribed  to  retention  in  the  bladder. 

The  disturbance  of  the  functions  of  the  sexual  organs  that  exists 
in  hysteria  has  been  already  sufficiently  described  in  the  section  on 
causation. 

Beipiraiory  Orgam* — ^Intensely  rapid  breathing,  fifty,  sixty,  or 
eighty  respirations  per  minute,  is  not  an  unfrequent  symptom,  and  is 
often  termed  **  hysterical  dyspnoea."  There  is  no  real  difficulty  of 
breathing,  and  the  patient's  pulse  may  not  be  more  frequoit  than  is 
habitual.  Such  extreme  rapidity,  without  other  signs  of  dyspnoea, 
is  almost  confined  to  this  disease.  When  conjoined  with  hysterical 
pains  in  the  chest,  the  resemblance  to  intra-thoracic  mischief  may 
be  perplexing.  Actual  dyspnoaa,  most  intense  in  degree,  may,  how« 
ever,  attend  another  hysterical  disorder,  laryngeal  spasm,  which 
may  occur  in  violent  paroxysms.  Stridor  and  cyanosis  attest  the 
severity  of  the  manifest  struggle  for  breath,  the  muscles  of  the  neck 
stand  out  in  violent  action,  blood  may  be  hawked  up  in  the  straining, 
and  the  patient  may  even  api)ear  to  be  on  the  point  of  death  by 
suffocation.  The  attack  may  sometimes  be  arrested  by  closing  the 
mouth  and  tiose  and  causing  actual  apnoea,  by  tickling  the  phaxynx 
and  thus  inducing  nausea,  and  still  more  effectually  by  an  injection 
of  apomorpbia.  Persistent  cough  is  another  occasional  paroxysmal 
symptom — often  hoarse  and  croaking.  Hiccough  is  also  sometimes 
a  troublesome  and  enduring  symptom. 

Voio-motor  SymptotM. — Neurotic  disturbances  of  the  Tascular 
system  are,  in  slight  degree,  extremely  frequent,  and  often  give  rise 
to  great  discomfort.  Occasionally  they  are  seyere  and  even  violent 
The  Ijeart's  action  may  be  habitually  too  frequent,  and  may  be  readily 
accelerateil  or  rendered  irregular  by  any  trivial  emotion,  or  by  the 
common  gastric  derangement,  and  intermission  or  tumultuous  action 
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ma?  occnr  apparently  without  cause.  There  is  undue  consciousness 
of  the  action  of  the  heart,  normal  or  irregular,  which  is  de8cribo<l  as 
"  palpitation.*'  It  is  often  a  source  of  much  distress,  and  may  be 
accompanied  hj  cardiac  pain  and  giddiness,  by  sensations  of  sinlci ng, 
of  dyspnoea,  and  of  faintness,  by  extreme  pallor,  and  even  by  at  lual 
syncope.  Sometimes  the  deranged  innervation  is  shown,  not  only  b  v  an 
habitual  frequency  of  120  or  130  beats  per  minute,  but  by  a  reversal 
of  the  usual  effect  of  posture  on  the  pulse.  The  attacks  of  ]>:iin, 
with  pallor,  faintness,  and  dyspncea,  may  closely  counterfeit  genuine 
anginal  seizures,  especially  when  the  pain,  as  is  sometimes  the  case, 
radiates  to  the  loft  arm;  if  the  symptoms  of  angina  pectoris  are 
known,  dread  of  it  augments  the  dbtress.  In  special  conditions  of 
depressed  brain  function,  the  heart's  action  becomes  infrequent, 
especially  in  some  of  the  cases  of  spontaneous  trance. 

Disturbances  in  the  peripheral  vaso-motor  system  may  be  associated 
with  the  perturbed  action  of  the  heart,  or  occur  independently. 
Flushing  of  the  face,  sometimes  local  in  distribution,  is  exceedingly 
eommon.  It  occurs  spontaneously  or  on  slight  emotion,  and  from 
the  misconstruction  to  which  it  gives  rise  is  a  source  of  great  annoy- 
ance to  the  patient.  Flushing  and  pallor  may  alternate,  or  the  face 
be  red  and  burning  while  the  feet  and  hands  are  cold.  Flushing 
of  the  feet,  with  a  sensation  of  burning  heat,  often  alternates  with 
cold,  and  much  more  rarely  there  is  persistent  fulness  of  the  vessels 
of  both  legs.  Weir  Mitch  t-ll  has  recorded  an  extraordinary  case  in 
which  at  times,  through  emotion  or  spontaneously,  a  paralysis  of  the 
abdominal  vessels  seemed  to  concur  with  vascular  spasm  elsewhere, 
so  that  the  flat  abdomen  of  a  thin,  spare  widow  would  attain,  in  the 
course  of  a  few  hours,  a  size  corresponding  to  the  sixth  month  of 
pregnancy,  and  be  turgid  and  pulsating,  while  the  rest  of  the  body 
was  pale  and  bloodless,  the  pulse  at  the  wrist  being  a  mere  thread, 
and  faintness  ensued  if  the  i»atient  sat  up.  The  state  would  subside 
in  the  courso  of  a  few  days,  but  it  was  the  source  of  infinite  annoyance 
to  the  patient. 

Local  perspiration  is  a  rare  symptom.  In  one  case  the  hands  and 
feet  were  the  seat  of  p*^  fuse  sweating,  which  alternated  with  attacks 
of  lethargy,  trauHiei't  double  amaurosis,  paraplegia,  and  ansdstbesia 

(Siiedey). 

VuhO-motor  spasm  set^ma  sometimes  to  accompany  hemiansesthesia, 
•o  that  pricks  do  not  bleed,  but,  as  we  have  Sfen,  it  is  no  necessary 
eonconiituit ;  in  complete  hemianesthesia  the  vascularity  of  the  skin 
nay  be  normal,  and  pricks  may  bleed  readily. 

Occasionally  local  swellings  occur,  especially  about  the  bands  or 
feet,  01  about  joints,  sometimes  in  the  seats  of  neuralgic  pain.  They 
are  due  apparently  to  the  effusion  of  serum  into  the  cellular  tissue  in 
consequence  of  vaso-motor  disturbance,  and  often  occur  near  the  time 
of  menstruation. 

It  is  probable  that,  in  rare  cases,  the  vaso-motor  disturbance  maj 
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lead  to  €b»  ocoQirence  of  small  Itemorrbages  into  tbe  skiD,  bot 
eztraTasationa  in  definite  spots,  as  tbe  **  stigmata  of  crucifixion**  arc 
alwajs  of  artificial  origin.  Hsmorrhage  from  the  stomacb  baa 
been  tbongbt  to  be  ricarious  witb  tbe  menstrual  flow,  but  in  at  least 
some  of  these  cases,  actual  ulceration  bas  existed.  Hflemorrbage  from 
tbe  lungs  is  unVoown  except  in  actual  disease,  although  tbe  straining 
of  latyngeal  spasm  may  rupture  small  vessels  in  the  throat  and  wind* 
pipe,  and  small  dots  maj  be  coughed  up,  A  form  of  spurious 
bflDmoptjsis  is,  howerer,  not  uncommon ;  the  patient  spits  a  brownish- 
red  liquid  consisting  of  laUva  uniformly  miud  with  blood*  probably 
sucked  from  the  gums. 

When  an  hysterical  patient  emaciates  from  self-stanration^  the  tkin 
may  become  dry,  and  the  epidermis  scale  off.  Artificial  skin  emp- 
tions  are  often  produced  by  means  of  irritants,  such  as  cantharides,  in 
the  lowest  class  of  bysteri<^  patients,  who  may  exhibit  much  cunning 
in  balBing  detection. 

The  temperature  in  hysteria  is,  as  a  rule,  normal,  but  in  serere 
cases  a  slight  rise  occurs  at  some  period  of  the  day,  a  circumstance 
which  is  not  surprising  when  the  severe  vaso-motor  symptoms  are  con* 
sidered.  The  registering  thermometer,  however,  furnishes  some 
hysterical  patients  with  an  irresistible  temptation  to  fraud.  By  fric- 
tion or  pressure  on  the  bulb,  or  by  the  dexterous  manipulation  of  hot 
bottles  or  poultices,  the  index  may  be  driven  up  even  to  tbe  top  of  a 
clinical  thermometer,  and  the  patients  enjoy  the  wonder  which  has 
been  excited  when  temperatures  of  120^  or  180^  have  been  registered 
by  special  instruments. 

Caur»€  and  Terminatiom, — ^The  severe  nerve  disturbances  of  h vsteria 

m 

may  persist  in  continuous  or  recurrent  form  for  a  short  or  a  long  period, 
usually  for  months  and  sometimes  for  years.  Becurring  convulsive 
attacks  and  persistent  contractures  are  perhaps  the  most  enduring. 
But  the  transitory  manifestations  of  tbe  disease  are  merely  the  sym- 
ptoms of  an  underlying  state,  which  is  from  its  nature  persistent ;  its 
duration  is  to  be  measured  by  years,  often  by  a  lifetime.  In  its  slighter 
forms  it  is  as  much  a  temperament  as  a  disease.  If  it  is  moderate  in 
degree,  and  the  patient  can  be  placed  in  ibvorable  circumstances,  it  may 
after  a  time  cease  to  be  effective,  especially  when  the  emotional 
disturbance  of  youth  bas  passed  into  the  steadier  career  of  the  woman : 
when  its  degree  is  greater  it  may  survive  even  the  latter,  and  the  in- 
fluences that  should  steady  the  mind  may  only  cause  additional  per- 
turbation. 

Over  tbe  slighter  forms  of  hysteria,  the  moral  influences  involved 
in  marriage  exert  a  distinctly  beneficial  influence,  especially  in  the 
social  class  and  conditions  in  which  it  involves  activity  of  mind  and 
body  for  definite  and  adequate  objects.  But  the  severe  forms  of  the 
disease,  especially  those  with  long-continued  convulsions,  may  be  unir^ 
Keved  by  marriage  and  even  by  maternity,  and  may  be  distinctly  aggr». 
vated  by  the  anxieties  which  are  never  altogether  absent  bom  the 


PATHOLOOT.  1017 

iBftrried  state,  and  wbicb  not  rarelj  oonstitute  the  greatest  trials  life 
can  bring.  Hence  serere  bjsteria  often  persists  to  middle  life  and  eren 
bevond  it»  in  some  cases  to  cease,  in  others  to  be  intensified,  at  the 
climacteric  period,  and  occasionallj  to  continue  until  old  age. 

The  course  of  tbo  disease  is  alwajs  raried.  The  infinite  dirersitj 
of  sjrmptoms  which  different  patients  present,  fliaj  be  almost  paral- 
leled in  the  history  of  individual  cases ;  palsies,  motor  and  sensorj, 
contractions  and  conTulsions,  dyspncea  and  dysphagia,  anorexia  and 
aphonia,  faintings  and  Tomitings,  may  succeed  one  another  in  appa- 
rently inexhaustible  variety. 

In  what  proportion  of  cases  a  pmotioal  recoTery  takes  place  cannot 
be  determined.  As  a  rule,  howcTcr  long  the  symptoms  haye  lasted, 
they  remain  disorders  of  function  only,  and  their  complete  disappear- 
«noe  is  always  possible.  To  this  an  exception  must  apparently  be 
made  in  the  case  of  persistent  contractures,  which,  as  abeady  stated, 
after  lasting  for  many  years,  may  be  attended  with  structural 
changes  in  the  spinal  cord ;  such  cases  are,  however,  excessively  rare. 

Beoovery  from  hysteria  is  probably  always  gradual,  although  it  is 
very  common  for  the  individual  symptoms  to  cease  suddenly,  especially 
tinder  some  profound  emotion.  The  same  agent  which  disturbed,  in  a 
given  direction,  the  nnstable  balance  of  the  nervons  system,  may  read- 
just the  equilibrium,  but  without  rendering  it  more  stable  than  before ; 
and  such  influences  are  never  permanent  in  their  effects.  Nor  are  they 
always  efficient  even  in  their  limited  degree.  It  has  been  said  that  an 
hysterical  paralytic  will  always  run  out  of  a  burning  house,  but  Weir 
Mitchell  has  mentioned  an  instance  in  which,  under  such  circumstances, 
the  patient  only  fell  down  helpless,  and  another  instance  of  this  has 
eome  under  my  own  notice.  A  sufficient  motive  for  sustained,  un- 
•elfish  exertion  is  much  more  effectual,  and  many  an  hysterical  giri 
hae  recovered  health  under  the  necessity  of  rising  from  her  ooneh 
to  exdiange  the  part  of  invalid  for  that  of  nurse. 

Patholocft.— -Many  points  of  the  pathology  of  hysteria  have  been 
alluded  to  in  the  account  of  the  ehancters  and  causes  of  the  disease, 
and  our  knowledge  of  the  subject  is  so  scanty  that  little  morexemaiui 
to  be  said.  The  teaching  of  anatomy  is  purely  negative.  The  chaogea 
which,  in  rare  cases,  have  been  found  on  post-mortem  examination, 
have  dearly  been  either  accidentally  associated,  or  have  merely  served 
to  evoke  the  condition  which  in  other  oases  exists  as  an  indepeodent 
malady.  The  only  disturbance  common  to  all  forms  of  the  affection 
is  that  of  certain  cerebral  functions,  and  we  are  not  justified  in 
looking  beyond  these  for  the  primary  derangement.  It  is  clear  that 
whatever  infiuence  disorders  of  other  organs  (as  those  of  the  uterus) 
may  exert,  they  merely  excite  the  manifestation  of  a  disease  already 
existing. 

Hysteria  is  probably  the  most  perfect  type  of  a  functional  malady. 
It  not  only  consists  in,  but  arises  by,  a  functional  disturbanoe,  a  loss 
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€(  the  dne  balaDoe  between  certain  of  the  higher  fanetions  of  th« 
brain.  But  inanj,  probublj  most,  of  the  definite  groups  of  sjmptonui 
depend  on  the  secondary  derangement  of  lower  centres.  Thus  hemi* 
ansBsthesia  must  be  ascribed  to  an  inhibition  of  a  sensory  centre 
relatively  low,  while  hysterical  anuria  shows  that  the  secondary  dis- 
turbance may  reach  tnerve  functions  farthest  removed  from  those  in 
which  it  commences. 

It  is  important  that  this  definite  affection  of  lower  oentroa  should 
be  clearly  recognised,  because  there  is  still  too  strong  a  disposition  to 
consider  hysteria  not  only  primarily  but  altogether  as  an  affair  of  bimin 
and  wilL  That  it  is  so  originally  there  can  be  no  doubt,  and  it  is 
also  certain  that  the  disease  can  only  be  really  cured  by  the  restora- 
tion of  the  normal  balance  of  cerebral  function ;  but  the  secondary 
disturbance  of  lower  centrt*s  (s.  g.  the  vaso-motor)  may  at  times  pre- 
ponderate over  that  which  can  be  recognised  in  the  highest,  and  may 
be  independent  in  their  degree,  and  in  some  cases  apparently  (though 
not  really)  in  their  occurrence. 

This  disturbance  of  lower  centres  has  disclosed  facts,  hitherto 
scarcely  suspected,  and  of  much  physiological  interest*  regarding 
their  capacity  for  limited  functional  derangement.  We  may  take,  for 
instance,  the  remarkable  phenomena,  above  described,  of  hemianws 
thesiaand  of  transfer.  This  unilateral  loss  of  sensibility  not  only  shows 
that  the  sensory  centres  on  one  side  of  the  brain  may  become  inhibited 
in  a  peculiar  way,  partially  or  wholly,  but  that,  by  certain  agents,  a 
partial  arrest  of  the  inhibition  may  be  effected,  so  that  a  given  area 
in  the  anoathetio  region  again  becomes  sensitive.  The  phenomena  of 
transfer  (of  the  genuineness  of  which,  in  spite  of  its  rarity  out  of 
France,  there  can  be  no  doubt)  show  that  there  must  exist  an  intimate 
connection  between  the  sensory  centres  of  the  two  hemispheres,  so 
that  the  restoration  of  functional  action  in  a  part  of  the  inhibited 
oentre  is  accompanied  by  an  arrest  of  action  in  the  corresponding  part 
of  the  centre  on  the  opposite  side.  The  validity  of  this  inference  is 
independent  of  the  mode  by  which  the  phenomena  are  effected,  or  of 
the  exact  functional  change  in  which  they  consist. 

Our  knowledge  of  the  nature  of  the  primary  disturbance  that  con- 
stitutes the  essential  element  in  hysteria  is  too  visionary  to  render  its 
discussion  of  practical  value.  Modem  physiology  teaches  that  there 
is  a  complex  interaction  lietween  all  parts  of  the  nerve-centre?,  and 
suggests  that  functional  activity  and  inactivity  are  determined,  not 
only  by  the  power  of  generating  nerve  force,  but  by  vaiying  degrees 
of  restraint  or  inhibition.  Lower  centres  are  controlled  by  higher 
ones,  and  controlling  centres  are  themselves  subject  to  restraint.  It  is 
^easy  thus  to  conceive  that  some  defect  in  the  higher  centres  may  lead 
to  a  disorder  involving  either  part  or  the  whole  of  the  lower  centres, 
although  we  may  be  quite  unable  to  trace  the  process  by  which  the 
disorder  arises,  or  the  conditions  that  determine  its  limitiition. 

In  speaking  of  hysteria  as  a  functional  disease,  it  is  not  denied  that 
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ebang€8  In  the  flner  nQtrition  of  the  neire-elemeBts  may  underlie  and 
result  from  it;  but  thej  are  not,  eyen  in  extreme  degree,  recognisable 
bj  onr  present  methods  of  observation.  To  this  one  exception  must 
be  made;  spinal  sclerosis  maj  deTelop  from  contracture— an  almost 
unique  example  of  structural  change  from  functional  disturbance. 

It  is  scaroelj  worth  while  to  discuss  the  pathology  of  the  individual 
symptoms  of  hysteria.  The  little  that  is  known  has  been  mentioned 
in  their  description,  and  the  application  to  them  of  the  general  prin- 
ciples jost  enunciated  would  be  merely  to  repeat  these  principles  in 
more  special  terms. 

DiAoiroBis. — The  general  condition  of  hysteria  is  usually  recognised 
without  difficulty.  The  Taried  and  varying  discomforts  of  which  the 
patients  complain,  and  for  which  no  organic  cause  can  be  disooToredt 
the  frequent  globus,  and  the  mental  state  are  at  once  readily  recog* 
nised.  The  special  symptoms,  when  severe,  present  greater  difficulties^ 
and  occasionally  give  rise  to  perplexing  disgnostio  problems.  Not 
less  difficulty  is  presented  by  the  cases  in  which  symptoms  of  hysteria 
acconipany  and  complicate  other  diseases.  Slight  organic  disease  may 
be  OTerlooked  in  tbe  presence  of  hysteria,  while  the  opposite  errorp 
that  of  mistaking  hysteria  for  organic  disease,  is  more  frequent  in  tlie 
severer  special  manifestations  of  the  functional  malady. 

A  Tery  important  element  in  the  diagnosis  of  the  special  forms  of 
disease  is  furnished  by  their  conditions  of  origin.  The  patient  ii  of 
the  sex  and  age  in  which  the  tendency  to  hysteria  is  strongest,  or,  if  a 
man,  presents  those  nervous  and  somewhat  effeminate  characteristics 
which  usually  accompany  the  disposition  to  the  disease  in  the  malsu 
These  considerations  receire  additional  weight  from  the  presence  of 
the  slighter  and  more  constant  indications  of  hysteria  which  have 
\am  already  alluded  to.  But  it  cannot  be  too  strongly  insisted  upon 
that  this  element  in  diagnosis,  although  of  great  value,  is  second  in 
absolute  importance.  The  first  and  most  important  consideration  is 
the  absence  of  any  unequivocal  symptom  of  organic  disease.  Women 
who  suffer  from  other  diseases  of  the  nerrons  system  are  frequently 
also  the  subjects  of  hysteria,  and  it  is  clear  that,  in  the  presence  of 
distinct  symptoms  of  organic  disease,  the  evidence  of  hysteria  is  of  no 
significance  as  regards  the  nature  of  the  malady,  and  only  becomes 
significant  when  the  absence  of  evidence  of  such  other  disease  has 
been  ascertained.  Tbe  first  step  in  diagnosis  is  therefore  to  search 
for  any  symptoms  which  indicate  organic  affections,  and  this  involves 
a  knowledge  of  the  diagnostic  symptoms  of  almost  every  other  disease 
of  the  nervous  sjstem,  since  there  is  scarcely  one  which  may  not  be 
simulated  by  this  Protean  malady. 

In  tbe  absence  of  such  unequivocal  evidence  of  organic  disease,  the 
presence  of  hysteria,  or  of  the  conditions  favorable  to  its  existencep 
becomes  of  important  significance.  It  does  not»  however,  in  itself 
constitute  evidence  that  the  symptoms  are  doe  to  this  cause ;  iht 
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manifestations  of  organic  disease  are  sometimes  in  themselves  equi* 
Tocal,  and  are  sncli  as  may  be  also  produced  by  hysteria.  But,  as  a 
rule,  the  grouping  of  the  symptoms  diflers  in  the  two,  and  from  their 
definite  arrangement  and  sequence  a  confident  diagnosis  can  often  be 
made.  Cases  are  occasionally  met  with,  however,  in  which  even  the 
largest  experience  and  the  utmost  diagnostic  skUi  are  needed,  and 
may  even  for  a  time  be  bafi&ed. 

Certain  general  characteristics  of  hysterical  maladies  deserve  special 
mention.  Concerning  all  of  them,  it  is  to  be  remembered  that  their 
presence  is  more  significant  than  their  absence.  One  is  the  relation  of 
the  symptoms  to  emotional  disturbance,  alike  in  their  commencement, 
eourse,  and  manifestation.  They  frequently  follow  a  severe  mental 
shock,  or  are  gradually  evolved  under  the  influence  of  more  persistent 
emotional  disturbance,  and  may  be  intensified  from  time  to  time 
under  the  same  influence.  They  increase  when  the  patient's  attentimi 
is  directed  to  them,  and  lessen  when  this  is  diverted.  Symptoms 
often  become  greater  during  the  course  of  a  medical  examination. 
Speech,  that  is  at  first  distinct,  becomes  stuttering  and  hesitating,  or 
voiceless ;  limbs  that  are  at  first  relaxed  and  still,  become  rigid  and 
tremulous ;  a  patient  who  at  first  can  stand,  suddenly  sinks  helpless 
to  the  ground.  Symptoms  which  simulate  those  of  organic  disease 
rarely  correspond  closely  to  the  ordinary  type  of  that  which  they 
counterfeit;  some  symptom  exists  in  excessive  degree,  or  is  absent 

Another  important  indication  is  the  mutability  of  the  symptoms  m 
hysteria.  Grave  troubles  of  one  character  may  suddenly  cease,  and 
give  place  to  other  symptoms  such  as  could  not  result  from  the  same 
organic  cause  as  the  first.  Of  equal  importance  is  the  fact  that  some 
symptoms  of  undoubted  hysterical  character  concur  with,  and  form 
part  of,  a  group  of  disturbances  otherwise  equivocal,  and  give  a  doe 
to  their  character.  For  instance,  a  girl,  in  the  course  of  a  few  hourly 
became  paraplegic,  with  altered  speech  and  attacks  of  spasm  and 
tremor  in  the  limbs;  the  case  was  regarded,  by  some  physiciAns 
who  saw  her,  as  one  of  acute  spina}  mischief.  But  the  onset  of  the 
symptoms  was  preceded,  for  some  hours,  by  slow  rhythmical  spasnit 
^alternate  flexion  and  extension  of  the  limbs ;  the  movement  oom- 
menced  in  one  arm  and  then  gradually  became  universaL  This 
spasm  is  characteristic  of  hysteria,  and  alone  indicated  the  probaUe 
nature  of  the  disease ;  confirmed  by  the  absence  of  organic  symptoms. 

At  the  same  time  it  must  not  be  forgotten  that  the  converse  of  this 
holds  good.  Just  as,  on  the  one  hand,  the  occurrence  of  a  charadefw 
istic  hysterical  symptom  may  explain  the  nature  of  other  symptom^ 
in  themselves  equivocal,  so,  on  the  other  hand,  a  single  symptom  of 
organic  disease  may  show  that  equivocal  symptoms  are  not  bysteriesL 
For  instance,  a  single  epileptiform  convulsion,  beginning  locally,  may 
prove  that  other  symptoms  (headache,  &c.)  ascribed  to  hysteria  were 
really  due  to  organic  brain  disease.  I  was  once  shown  an  emotiooal 
young  woman  wVio  ^«a  ^vi^^osed  to  be  suffering  from   hysierieal 
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aphoDia  and  hjsterical  hemiplegia.  A  laryngoscopic  examination 
showed  that  odo  Tocal  cord  was  completely  paralysed,  the  other 
moTiDg  freely.  Laryngeal  paralysis  due  to  hysteria  is  ilouhle ; 
unilateral  paralysis  is  always  of  organic  origin,  and  the  case  proved 
to  be  one  of  syphilitic  disease  at  the  surface  of  the  medulla  oblonirata. 
It  is  unnecessary  to  consider  in  detail  the  diagnosis  of  each  of  the 
forms  of  hysterical  disorder,  since  their  leading  and  characteristic 
symptoms  have  been  already  described,  and  the  diagnosis  rests,  in  each 
case,  on  the  detection  of  these  characters,  and  on  the  general  principles 
just  enunciated.  The  chief  differences  from  the  several  diseases  have, 
moreover,  been  considered  in  the  description  of  the  latter.  The  di»« 
iinction  of  the  serere  convulsive  attacks  from  those  of  epilepsy  is 
described  in  the  section  on  the  diagnosis  of  the  latter  diseaseii 

Pboovosis. — In  no  disease  does  the  prognosis,  as  regards  life  and 
recovery,  present  greater  disparity.  The  danger  to  life  from  hysteria^ 
even  in  its  most  severe  forms,  is  extremely  small.  Very  rarely 
exhaustion,  consequent  on  vomiting,  ^  ,  terminates  in  death,  and  still 
more  rarely  severe  laryngeal  spasm  (or  more  probably  paralysis)  has 
led  to  a  fatal  result.  Other  affections,  however  severe,  are  practically 
devoid  of  danger. 

The  prognosis  as  regards  recovery  varies  with  the  circumstances  of 
the  individual  case,  according  to  the  severity  of  the  dis«a8e,  and  to  the 
eflSciency  with  which  appropriate  treatment  can  be  adopted.  As  a 
rule,  the  special  symptoms  of  hysteria  can  be  removed,  but  the  morbid 
state  of  the  nervous  system,  of  whi«'h  they  are  the  manifestations^ 
persists  in  greater  or  less  degree,  so  that  it  has  been  said  that  complete 
recovery  is  as  rare  as  is  death  from  the  disease  (Jolly).  Thu  is  aa 
exaggeration,  but  it  is  certainly  true  that  medical  skill  can  never,  by 
itself,  secure  recovery,  although,  if  the  patient's  conditions  of  existence 
aie  favorable,  if  a  life  of  active  work  and  satisfying  aims  can  be 
substituted  for  the  purposeless  years  which  commonly  succeed  puberty, 
it  is  by  no  means  rare  for  all  traces  of  the  hystt*rical  temperament  to 
disappear,  and  a  stability  of  charai  ter  to  be  developed,  which  can 
endure  even  seTere  trials  without  giving  way. 

Of  individual  groups  of  symptoms,  some  are  more  resdily  influenced 
by  treiitmcnt  than  others.  Motor  paralysis  snd  the  slighter  forms  of 
convulsion  are  those  most  easily  removed.  Hysterical  anaesthesia  is 
more  obstinate,  and  usually  persists  long  after  any  aci'om|ianyin^  loss 
of  motor  ]>ower  has  pa^std  away.  The  local  forms  of  sfmsm,  lioth 
the  comm«>n  contriicture  and  the  rare  clonic  spasm,  are  much  more 
enduring,  and  so  also  aro  hysterical  vomiting,  local  pains,  and  tender- 
ness, esi|M'cially  of  the  s|>ine,  and  the  severe  forms  of  hy steroid  con* 
vulsion,  which  are  sometimes  even  more  difficult  to  influence  than 
epilepsy  itself.  It  should  >«  nt»ted  that  the  hystt^rical  fits  in  which 
delirium  is  the  most  prominent  feature,  in\olve  udme  danger  of 
insanity.      I  have  more  than  once  known  such  patients  to  ^^comt 
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tnanifestations  of  <»rKuiio  diaease  are  sometiinet  in  themselTes  eqid* 
Tocal,  and  are  enck  aa  may  be  abo  produced  by  hjeteriaw  But,  m  a 
rule,  the  grouping  of  the  symptoms  diflers  in  tbe  two.  and  from  thdr 
definite  arrangement  and  sequence  a  confident  diagnosis  can  often  be 
made.  Cases  are  occasional! j  met  witb,  howerer,  in  wbich  even  the 
largest  experience  and  the  utmost  diagnostic  skill  are  needed,  and 
m\T  even  for  a  time  be  ba£9ed. 

Certain  general  characteristics  of  hysterical  maladies  deaenre  special 
mention.  Concerning  all  of  them,  it  ta  to  be  remembered  that  their 
presence  is  more  significant  than  their  absence.  One  is  the  relation  oC 
the  symptoms  to  emotional  disturbance,  alike  in  their  commencement, 
course,  and  manifestation.  They  frequently  follow  a  acTere  mental 
abock,  or  are  gradually  evolved  under  tbe  influence  of  more  persistent 
emotional  disturbance*  and  may  be  intensified  from  time  to  time 
under  the  same  influence.  They  increase  when  the  patients  attention 
is  directed  to  them,  and  lessen  when  this  is  direrted.  Symptoms 
often  become  greater  during  the  course  of  a  medical  examination. 
Bpeecb,  that  is  at  first  distinct,  becomes  stuttering  and  hesitating^  or 
Toiceless ;  limbs  that  are  at  first  relaxed  and  still,  become  rigid  and 
tremulons ;  a  patient  who  at  first  can  stand,  suddenly  sinks  belpleaa 
to  the  ground.  Symptoma  wbich  aimulate  those  of  organic  diaeaae 
rarely  correapond  closely  to  the  ordinary  type  of  that  which  they 
eounterfeit;  some  symptom  exists  in  excessive  degree,  or  is  absenL 

Another  important  indication  is  the  mutability  of  the  symptoms  in 
hysteria.  Orave  troubles  of  one  character  may  suddenly  cease,  and 
give  place  to  other  symptoms  snch  as  could  not  result  from  the  same 
organic  cause  as  tbe  first.  Of  equal  importance  ia  the  fact  that  aome 
symptoms  of  undoubted  hysterical  character  concur  with,  and  form 
part  of,  a  group  of  disturbances  otherwise  equivocal,  and  give  a  doe 
to  their  character.  For  instance,  a  girl,  in  the  course  of  a  few  hours* 
became  paraplegic,  with  altered  speech  and  attacks  of  spasm  and 
tremor  in  the  litiibs;  the  case  was  regarded,  by  some  physidana 
who  aaw  her,  aa  one  of  acute  spina}  tuischief.  But  the  onset  of  the 
symptoms  was  preceded,  for  some  hours,  by  slow  rhythmical  spasm* 
^alternate  flexion  and  extension  of  the  limbs ;  the  movement  oom« 
menced  in  one  arm  and  then  gradually  became  universal  Thia 
apaam  ia  characteristic  of  hysteria,  and  alone  indicated  the  probable 
nature  of  the  disease ;  confirmed  by  tbe  absence  of  organic  symptoma. 

At  the  aame  time  it  must  not  be  forgotten  that  the  converse  of  thia 
holds  good.  Just  as,  on  the  one  hand,  the  oocurrence  of  a  character- 
istic hysterical  symptom  may  eiplain  the  nature  of  other  symptoma^ 
in  themselves  equivocal,  so,  on  the  other  hand,  a  single  symptom  of 
organic  disease  may  show  that  equivocal  symptoms  are  not  bystericaL 
For  iobtance,  a  single  epileptiform  convulsion,  beginning  loc^ally,  may 
prove  that  other  symptoms  (headache,  &c.)  ascribed  to  hysteria  were 
really  due  to  organic  bruin  disease.  I  was  once  shown  an  emotional 
youug  woman  who  was  supposed  to  be  suffering  from  hyslerical 
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aphonia  and  hjsierical  hemiplegia.  A  laryngoscopio  examination 
showed  that  one  Tocal  cord  was  completely  paralysed,  the  other 
moTing  freely.  Laryngeal  paralysis  dne  to  hysteria  is  double ; 
unilateral  paralysis  is  always  of  organic  origin,  and  the  case  proved 
to  be  one  of  syphilitic  disease  at  the  surface  of  the  medulla  oblonirata. 
It  ia  annecessary  to  consider  in  detail  the  diagnosis  of  each  of  the 
forms  of  hysterical  disorder,  since  their  leading  and  characteristic 
symptoms  have  been  already  described,  and  the  diagnosis  rests,  in  each 
oaae,  on  the  detection  of  these  characters,  and  on  the  general  principles 
jnst  enunciated.  The  chief  differences  from  the  several  diseases  have, 
moreover,  been  considered  in  the  description  of  the  latter.  The  dia* 
tinction  of  the  severe  convnlsive  attacks  from  those  of  epilepsy  is 
described  in  the  section  on  the  diagnosis  of  the  latter  disease. 

Pboovosis. — In  no  disease  does  the  prognosis,  as  regards  life  and 
recovery,  present  greater  disparity.  The  danger  to  life  from  hysteria^ 
even  in  its  most  severe  forms,  is  extremely  small.  Very  rarely 
exhaustion,  consequent  on  vomiting,  Ac  ,  terminates  in  death,  and  still 
more  rarely  severe  laryngeal  spasm  (or  more  probably  paralysis)  has 
led  to  a  fatal  result.  Other  affections,  however  severe,  are  practically 
devoid  of  danger. 

The  prognosis  as  regards  recovery  varies  with  the  circumstances  of 
the  individual  case,  according  to  the  severity  of  the  dis«aRe,  and  to  the 
e£Bciency  with  which  appropriate  treatment  can  be  adopted.  As  a 
rule,  the  special  symptoms  of  hysteria  can  be  removed,  but  the  morbid 
state  of  the  nervous  system,  of  whi«'h  they  are  the  manifestations^ 
persists  in  greater  or  less  degree,  so  that  it  has  been  said  that  complete 
recovery  is  as  rare  as  is  death  from  the  disease  (Jolly).  This  is  aa 
exaggeration,  but  it  is  certainly  true  that  medical  skill  can  never,  by 
itself ,  secure  recovery,  although,  if  the  patient's  conditious  of  existence 
aie  favorable,  if  a  life  of  active  work  and  satisfying  aims  can  be 
substituted  for  the  purposeless  years  which  commonly  succeed  puberty, 
it  is  by  no  means  rare  for  all  traces  of  the  hysterical  temperament  to 
disappear,  and  a  stability  of  chara*  ter  to  be  developed,  which  can 
endure  even  serere  trials  without  giving  way. 

Of  individual  groups  of  svmptoms,  8oine  are  more  resdily  influenced 
by  treatment  than  others.  Motor  paralysis  and  the  slighter  forms  of 
convulsion  are  those  most  easily  removed.  Hysterical  ana^^tthesia  is 
more  obntinate,  and  usually  {»erHist«  long  after  any  accom|»a living  loss 
of  motor  i>ower  has  pat«s«d  away.  The  local  forms  of  sfmsm,  lioth 
the  common  contraicture  and  the  rare  clonic  spasm,  are  much  more 
enduring,  and  so  also  an'  hysterical  vomiting,  local  pains,  an«l  tender- 
ness, esi|M*cially  of  the  spine,  and  the  severe  forms  of  hy steroid  con* 
vulsion,  which  are  sometimes  even  more  difficult  to  influence  than 
epilepsy  itself.  It  should  l»e  noted  that  the  hysterical  fits  in  which 
delirium  is  the  most  prominent  feature,  in\olve  some  danger  of 
insanity.      I  have  more  than  once  known  such  patients  to  ^^coint 
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inBane.  In  all  coDditions  the  general  law  is  tme  that  the  prognoai 
is  favorable  in  proportion  as  deBnite  causes  can  be  traced  and  re- 
moved, especiallj  deterioratioD  in  the  general  health,  of  remediable 
character. 

Treatmxht. — The  predisposing  canses  of  hysteria  are  to  some  degree 
avoidable.  The  psychical  condition  from  which  it  springs,  and  in 
which  it  largely  consists,  maybe  in  part  prevented  by  careful  trainings 
especially  during  the  transition  from  childhood  to  youth  and  womaD- 
hood.  The  characters  of  the  training  needed  are  suggested  by  the 
description  of  the  causes  of  the  disease  already  giTcn. 

The  treatment  of  the  developed  malady  is  partly  that  of  the  special 
symptoms,  partly  that  of  the  underlying  condition  which  causes  them. 
The  latter  is  infinitely  the  more  important;  the  remoTal  of  special 
symptoms  may  do  nothing  for  the  real  cure  of  the  patient,  and  at  best 
is  but  a  small  step  in  thiit  direction.  Nevertheless  their  treatmeDt» 
useless  alone,  is  a  valuable  adjunct  to  the  removal  of  their  cause. 

The  causes  of  hysteria  are  partly  moral,  partly  physical ;  and  treii- 
ment,  to  be  effectual,  must  correspond.  The  success  of  the  measarei 
adopted  will  largely  depend  on  a  careful  study  of  each  case,  and  sa 
accurate  recognition  of  the  relative  amount  of  physical  and  mental 
disorder.  The  first  element  in  treatment  is  the  removal  of  whatever 
defect  in  the  general  health  or  local  disorder  of  function  can  be  dis- 
covered. In  very  severe  cases,  and  especially  after  tonics  and  change 
have  been  tried  without  success,  a  method  devised  by  Weir  Mitchell, 
and  extensively  carried  out  in  this  country  by  Playfiiir,  will  often 
succeed.  It  consists  in  keeping  the  patient  absolutely  at  rest  in  bed, 
and  obtaining  the  tonic  influence  of  exercise  by  daily  massage  and 
electricity — skilled  rubbing  and  kneading  the  muscles,  and  putting 
them  in  action  by  faradism.  At  the  same  time  abundant  food  is 
given  in  an  easily  digested  form.  By  this  method  the  wearying  effects 
of  fatigue  are  avoided,  and  patients  often  gain  fiesh  and  colour 
rapidly.  It  must  be  remembered,  however,  that  the  system  is  onlj 
needed  in  severe  cases,  and  that  the  skilled  rabbi ng  and  electricity  are 
essential.  Without  these,  rest  in  bed  will  probably  convert  the 
patit'nt  into  a  helpless  invalid.  This  method  has,  however,  another 
use ;  it  affords  an  effective  vehicle  for  moral  treatment.  For  thii 
purpose  the  patient  is  isolated  during  the  course,  except  from  the 
necessary  attendant.  The  isolation  is  not  only  of  great  influence  in 
iuelf,  but  affords  an  opportunity  for  influencing  the  mind,  and  to  this 
the  unquestionable  success  of  the  treatment  is  largely  due.* 

*  The  details  of  the  treatment  are  described  in  Weir  Mitchell's  booki^  *Fat  ad 
Blood,'  and '  Nervoui  Diaeaeet  in  Women,'  and  by  Playfair, '  The  Treatment  of  Narrt 
ProBtration  and  Hysteria,'  1882.  Twenty  yeara  ago  Russell  Resrnolds  (*  On  Psia- 
lysis  and  other  Disorders  of  Motion  dependent  on  Idea,"  *  Brit.  Med.  JooriLv'  Nev. 
6th,  1869,  p.  488)  pointed  oat  the  value  of  massage  in  the  tveatmant  of  tksM 
palaiei. 
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Of  organic  derangements  requiring  special  treatment,  those  of  the 
digestive  organs  are  the  most  frequent.  Thej  need  special  adapta- 
tion of  the  tonic  treatment  and  careful  diet.  Constipation  is  often 
troublesome,  and  mav  task  to  the  utmost  the  resources  of  the  physi- 
cian and  the  pharmacopceia.  It  is  of  the  greatest  imi>ortance  to 
secure  daily  action  of  the  bowels,  for  which  moderate  doses  of  aperi- 
ents will  often  suffice,  when  T^rv  large  doses  are  ineffectual  to  over- 
come the  accumulations  of  a  longer  period.  In  obstinate  cases,  in 
which  enemuta  have  to  be  emploved,  it  is  best  to  combine  these  with 
aperients,  and  the  injection  should  be  given  ut  the  time  at  which  the 
medicine  ought  to  act;  the  two  influences,  thus  united,  will  often  be 
•ffectual  when  each,  separately,  is  powerless. 

The  ovarian  tenderness  and  pain,  as  a  rule,  need  no  local  treatment; 
thej  are  neuralgic  in  nature,  depending  on  the  general  condition  of 
the  nerrous  system,  and  pass  away  with  the  latter.  The  treatment  of 
uterine  derangements  needs  much  judgment  and  caution.  It  haa 
been  lilready  stated  that  uterine  conditions  which  cause  no  obtrusive 
symptoms  have  rarely  any  influence  on  the  disease,  and  they  should 
as  a  rule  be  left  alone.  Both  amenorrhoeaand  menorrhagiadisapp^^ar 
when  the  general  health  is  improved.  If  there  are  symptoms  that 
suggest  positive  uterine  disturbance,  such  as  sacral  pain,  "  bearing 
down,"  or  great  menstrual  discomfort,  the  question  of  local  treatment 
has  to  be  entertained.  If  the  patient  is  a  married  woman  it  is  well 
that,  at  the  outset,  the  actual  condition  should  be  ascertained  by  a 
Taginal  examination,  and  any  distinct  derangement  put  right ;  it  being 
reuienibeied,  however,  that  mere  uterine  tenderness  is  often  simply  a 
neurotic  hypersdsthesia,  and  is  ag^^ravated  instead  of  being  relieved  by 
local  treatment,  and  that  even  uterine  displacements  are  not  always 
either  morbid  or  remediable.  If  the  patient  is  unmarried,  local 
treat  ment»  and  even  a  single  yaginal  examination,  is  often  prolific 
of  indirect  evil,  and  it  is  l»etter,  even  if  the  local  symiitoms  are  trouble- 
some, to  see,  first,  the  effect  upon  them  of  the  improvement  of  the 
general  health  and  nerve- state,  and  only  when  this  fails  sh«mld  ths 
state  of  the  uterus  be  ascertained.  It  is  extremely  douhtful  whether 
any  loc*al  condition,  for  the  discovery  or  treatment  of  which  ths 
speculum  is  necessary,  has,  iu  the  virgin,  any  influence  on  the  origin 
or  course  of  the  symptoms  of  hysteria. 

The  success  that  has  followed  the  removal  of  both  ovaries  in  rery 
serere  and  long-continued  cases  has  been  before  nientioneil ;  it  may 
have  been  due  much  more  to  the  indirect  than  to  the  direct  effects  of 
the  operation.  Whether  or  not  this  is  justifiable  in  any  case  is  m 
grave  and  ojien  question.  It  must  1>e  remembered  that  there  is  no 
degree  of  the  disease  that  precludes  the  )io{>e  of  great  amelioration  by 
other  means,  and  that  the  operation,  while  it  may  not  lessen  the 
malady,  is  certain  to  have  its  own  serious  consequences. 

TLe  moral  treatment  of  hysteria,  as  it  is  the  mo^t  important* 
is  also  the  most  difficult;    needing  alike  insight,  ingenuity,  and 
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penereranoe  on  the  part  of  the  pbysician,  and  making  a  deinaad  on  the 
patience  and  wisdom  of  the  sufferer  and  her  friends,  which  too  afton 
meets  with  so  imperfect  a  response  that  the  best  efiForta  are  fmitleH. 
In  most  cases  the  conditions  of  home  life  in  which  the  disease  bai 
developed  are  not  oonducive  to  recoTerj.  Even  when  the  moral  atmo- 
sphere of  home  does  not  aj^ravate  the  disease,  its  influence  for  good 
has  probably  been  long  exerted  in  Tain,  and  a  wise  change  of  scene  and 
companionship  constitutes  an  important  aid  to  treatment.  Id  seven 
cases,  however,  more  than  this  is  needed,  and  it  is  necessary  that  tho 
patient  should  be  brought  under  the  moral  influence  of  strangers,  wbo 
can  combine  tact  in  management,  firmness  in  control,  and  ingenuitj 
in  expedient.  This  influence  may  sometimes  be  found  in  a  family, 
whose  home  life  the  patient  may  share.  This  method,  when  practi- 
cable, is  generally  rapid  and  effectual.  Its  success,  howerer,  d^>eiidi 
on  the  person  selected,  who  must  be  cheerful  and  discreet,  and,  if  s 
nurse,  should  possess  at  least  such  education  and  refinement  as  sbail 
prevent  annoyance.  The  Weir-Mitchell  treatment  offers,  as  alresdj 
mentioned,  an  alternative  method  of  securing  this  influence. 

The  first  step,  tbe  separation  of  the  patient  from  her  friends,  ii 
usually  the  most  difficult.  Affectionate  relatives  cannot  perceive  thi 
wisdom,  much  less  realise  the  need,  for  a  proceeding  which  always  hu 
the  aspect  of  harshness,  and  usually  involves  disti^ess  to  the  patieni 
salutary  it  may  be,  but  not  the  less  psinfuL  As  a  rule  the  moi* 
prejudicial  to  the  patient  home  influences  are,  the  less  easy  is  it  to 
remove  her  from  them.  Now  and  then  some  secondary  point  in 
treatment  can  be  made  to  justify  the  course  more  readily  than  tKt 
primary  object.  This  is  the  case  with  the  Weir-Mitchell  treatment, 
in  which  there  is  something  ''  to  be  done,"  and  an  ostensible  resioii 
for  the  removal  of  the  patient.  In  a  severe  case,  if  home  infiaenca 
are  unfavorable,  it  is  wiser  to  decline  to  undertake  treatment  thai 
will  probably  end  in  failure,  than  to  have  recourse  to  half-measore^ 
These  will  probably  have  no  other  effect  than  greatly  to  reduce  thi 
prospect  of  success  from  future  thorough  treatment  of  the  samekinl 

The  details  of  the  moral  treatment  must  be  varied  according  to  tbo 
individual  character.  In  every  life  the  forces  differ  by  which  ebs> 
racter  is  shaped,  and  the  result  is  the  same  in  no  two  persons.  Tki 
first  aim  of  the  physician  must  be  to  learn  what  those  forces  hafS 
been,  the  nature  of  the  mind  they  have  moulded,  and  by  what  influ- 
ences its  balance  has  been  disturbed.  The  knowledge  may  be  dmved 
from  friends,  from  the  person  to  whose  immediate  charge  the  patioBt 
is  committed,  or  from  the  patient  herself,  by  ascertaining  her  hahitiiBl 
mode  of  life,  her  likes  and  dislikes,  her  tastes  and  occupations,  asd 
from  her  account  of  her  own  symptoms. 

The  object  of  moral  treatment  is  to  restore  to  the  wOl  tbe  control 
which  it  has  lost.  Sometimes  it  is  motive  that  is  deficient  and  bit 
to  be  reinforced,  and  the  influences  employed  must  be  those  to  whick 
the  patient's  character  shows  her  to  be  most  amenable.    To  obUit 
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motire  foroOt  irksome  meaiores  are  aometimee  neoeMarj,  adopted 
of  course  ostensiblj  for  medical  and  not  for  moral  purposes,  and  it  is 
in  these  cases  that  the  Weir-Mitcbell  system  is  occasionallj  most 
successfuL  The  increase  or  relaxation  of  the  strict  treatment  affords 
an  effectire  means  of  punishment  or  reward,  bj  which  the  will 
maj  be  stimulated  and  moral  inactiritj  dispelled.  In  all  cases 
each  successful  effort  must  be  commended,  and  the  patient  made 
to  realise  the  progress  that  has  been  effected,  and  tbe  promise  of 
lecoTerj  which  it  supplies.  Care  must,  however,  be  taken  not  to 
posh  the  patient  on  too  rapidlj.  When  once  the  will  has  been  won 
orer,  the  patient  is  apt  to  try  too  much,  and  recovery  from  a  dis- 
courag^ing  relapse  may  be  far  more  difficult  than  was  the  original 
advance.  Power  has  not  only  to  be  evoked  but  consolidated,  and  the 
real  progress  is  often  less  than  that  which  is  apparent.* 

In  many  cases  also  the  art  of  control  over  mind  and  masde  has 
been  lost,  and  the  will  has  to  be  re-eJucated  by  slow  and  gradual 
steps.  The  patient  must  be  made  to  realise  that  deliWrate  endeavour, 
fruitless  at  first,  will  be  effectual  at  last.  A  direct  effort  to  control 
the  onset  of  a  hysteroid  fit  may  at  first  be  unsuccessful,  but  if  the 
patient  can  learn  by  some  expedient,  such  as  a  sudden  exertion  or  a 
sluice  with  cold  water,  to  keep  off  the  paroxysm,  she  will  gradually 
need  less  and  less  the  adventitious  help,  and  be  able  to  control  the  fit 
by  a  mere  effort  of  the  wilL  So  with  paralysis;  a  deliberate  and  well- 
intended  effort  to  walk  may  fail,  but  by  learning  to  stand,  first  with 
■opport,  then  alone,  and  then  to  walk  with  help,  the  will  slowly  regains 
its  lost  power.  All  progress  must  be  gradual  to  be  enduring;  haste 
often  causes  a  troublesome  and  disheartening  relapse. 

It  is  perhaps  not  superfluous  to  caution  the  physician  against 
increasing  the  morbid  state  by  any  proceeding  of  his  own.  Attention 
is  a  potent  intensifier  of  the  symptoms  of  hysteria,  and  by  too  fre- 
quent examination  and  demonstration,  certain  phenomena,  such  as 
anesthesia,  may  be  kept  up,  which  would  disappear  if  disregarded. 
Especially  is  this  caution  necessary  regarding  the  induction  of  the 
hypnotic  state  and  of  convulsive  phenomena,  which  is  always  harmful, 
and  sometimes  perpetuates  the  malady. 

Apart  from  the  tonics  already  mentioned,  certain  drugs  have,  for 
many  centuries,  been  held  in  repute  as  powerful  "  antihysterical  ** 
remedies.  They  are  for  the  most  part  substances  of  nauseous  taste 
(musk,  asafoBtida,  valerian,  ^•),  and  their  early  use  was  associated 
with  the  theory  that,  by  their  offensive  character,  they  drove  the 
errant  uterus  back  to  its  place.  Although  by  some  recent  writers 
their  influence  for  good  is  discredited,  they  are  still  largely  employed. 
Most  of  them  undoubtedly  have  a  stimulant  action  on  the  nervous 
system,  which  is  imperfectly  recognised  by  their  designation  as  ''anti- 
spasmodics."    Their  flavour  is  usually  (though  not  always)  most 

*  The  TArioQi  poinU  in  management  ar«  admirably  diicofwd  bjr  Weir  Mttcbs  1 
(locdt). 
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distastefal  to  the  patient,  and  the  desire  to  escape  from  the  neces- 
sity of  taking  them  may  constitute  some  stimulus  to  the  wilL  This 
indirect  moral  influence  cannot  be  denied,  and  although  it  is  sligbt, 
and  may  be  entirely  impotent  against  adrerse  circumstances,  yet  it  ii 
sometimes  definite.  It  seems  due,  moreorer,  in  some  degree,  to  a 
direct  action  on  the  nervous  system,  augmenting  its  functional 
strength.  Distinct  improrement  sometimes  follows  the  use  of  such 
drugs,  eyen  when  (as  in  hospital  out-patients)  the  patient's  cir- 
cumstances remain  otherwise  unaltered.  Asafoetida,  TsJerian  (m* 
eluding  valerianate  of  zinc),  and  turpentine  are  those  which  hate 
been,  in  my  experience,  the  most  usefuL  Morphia,  in  doses  of 
•^j  grain,  is  an  effective  stimulant  when  there  is  much  depression. 
Large  doses  of  opium  were  formerly  given,  but  are  now  little  used. 
Bromides  are  occasionally  of  service  for  insomnia  and  restlessneei^ 
and  for  menta.1  disturbance,  but  their  value  in  hysteria  is  not  so  grest 
as  their  influence  in  other  diseases  might  lead  us  to  anticipate. 
Narcotics  must  be  employed  only  with  great  caution,  sinoe  the 
tendency  to  their  habitual  use  is  very  strong  in  the  subjects  of 
hysteria,  who  often  take  chloral  or  sulphonal  to  a  harmful  extent 

Treatment  of  Particular  Symptama. — The  general  principles  of 
treatment  are  applicable  to  all  cases  of  hysteria;  the  modificatioin 
needed  to  suit  the  endless  varieties  of  the  disease  must  be  left  to  a 
large  extent  to  the  common  sense  of  the  practitioner.  Some  special 
symptoms  may,  however,  require  special  measures ;  others  will  di»- 
appear  when  the  general  disease  is  treated. 

Mere  local  tenderness  of  ovaries,  spine,  Ac.,  may  usually  be  left 
alone.  Sometimes  its  disappearance  is  facilitated  by  counter-irrita- 
tion, as,  for  instance,  by  repeated  sinapisms,  and  also  by  rubbing,  at  first 
gentle  and  afterwards  more  firm.  Supports  to  the  spine,  poroplastie 
jackets  and  the  like,  are  better  avoided.  They  may  give  temporarj 
relief,  but  the  patient  becomes  dependent  upon  them,  they  cannot 
easily  be  given  up,  and  they  increase  the  difficulty  of  effecting  a 
ra*lical  cure.  The  various  spontaneous  pains  can  rarely  be  left 
without  some  attempt  at  their  relief,— local  application  of  diloro- 
form,  counter-irritation,  and  hypodermic  injections  of  aimple  water 
of  atropine  or  of  cocaine  are  the  most  usefoL  Caxe  must  be  taken 
to  avoid  increasing  the  amount  of  attention  given  to  the  pain  by  kml 
measures.  Patients  should  be  encouraged  to  disregard  it,  wbA  to 
exert  themselves  in  spite  of  it.  It  is  remarkable  how  mudi  is  soaw* 
times  endured  in  the  shape  of  counter-irritation,  even  the  actml 
cautery,  by  a  patient  kept  in  bed  on  account  of  hysterical  neaza^iii 
which  is  quickly  forgotten  if  she  can  be  induced  or  oompellsd  to  get 
up  and  exert  herself  in  some  active  way.  The  various  unpleasant 
sensations  short  of  pain — numbness,  tingling,  and  the  UbB — ^seed 
only  neglect,  and  hypersssthesiaof  the  special  senses  generally  vaoishei 
If  it  IS  not  fostered  by  unwise  attention. 

Ansasthesia  also  will  often  pass  away  if  it  is  disregarded  and  is  sot 
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perpetuated  bj  repeated  medical  iDYestigation.  If  its  defpfee  and 
persistenoe  render  local  treatment  desirable,  faradisation  witb  a  wire 
brush,  or  sparks  from  a  friction  machine*  are  the  most  effectual. 
Amaurosis  maj  be  treated  bj  stimulation  of  the  retina  by  a  feeble 
Toltaic  current,  slowlj  interrupted.  Los»  of  hearing  and  of  taste  need 
BO  special  treatment. 

Hysterical  aphonia  sometimes  yields  at  once  to  edortation  or  to 
tbe  introduction  of  the  laryngoscope.  It  can  usually  be  remoyed  by 
farad  ism  applied  to  the  exterior  of  tbe  larynx,  the  patient  being  made 
to  ntter  a  sound  during  the  operation.  If  this  fails,  sparks  from  a 
static  machine  maj  succeed.  In  obstinate  cases,  faradism  to  the 
interior  of  the  larynx  or  a  circular  blister  round  the  throat,  is  usually 
effectual,  but  I  have  neyer  found  the  former  necessary.  Aphonia  is 
Terj  prone  to  relapse  unless  its  remoral  is  combined  with  radical  treat- 
ment. In  the  defectire  oo-ordi nation  of  the  respiratory  and  laryngeal 
muscles,  Weir  Mitchell  has  found  the  most  effectual  plan  is  to  insist 
on  all  utterances  being  preceded  bj  a  deep  inspiration. 

For  paralysis  of  tbe  limbs,  no  single  remedy  is  so  effectual  as 
faradism.  The  movement  of  tbe  muscles,  and  the  pain  produced, 
haTe  often  a  profound  effect.  In  slight  cases  the  full  power  of  move- 
ment may  be  restored  by  a  single  application.  More  often  its  use  has 
to  be  repeated,  and  the  effect  is  gradual,  each  application  being  fol- 
lowed by  a  slight  increase  in  power.  It  is  important  that  the  patient 
•bould  expect  the  gain  in  power  which  will  follow  its  use.  In  severe 
eases,  the  calls  to  increased  effort  must  be  very  gradual  and  systematio, 
eare  being  taken  that  no  attempt  is  allowed  to  ^l  entirely,  or  is  pro- 
longed to  fatigue.  In  severe  inoo-ordination,  the  power  of  steady 
movement  has  to  be  carefully  and  gradually  trained;  if  necessary, 
first  in  bed  and  then  on  '*  all  fours,"  the  erect  position  being  gradu- 
ally assumed.  Great  assistance  is  often  derived,  in  both  ataxy  and 
weakness,  from  a  steady  frame  on  wheels,  or  from  sticks  or  crutches 
which  have  a  concave  handle  for  the  grasp  and  a  large  flat  base, 
eight  inches  by  two,  oovered  with  india  rubber,  as  suggested  by  Weir 
MitohelL 

Contracture  of  limbs  ean  sometimes  be  removed  by  an  unfamiliar 
agent  which  produces  a  strong  sensory  and  moral  impression,  such  as 
faradism,  or  static  electricity,  or  a  circular  blister  around  the  limb. 
If  these  fail,  more  gentle  and  continuous  measures  must  be  adopted. 
Violent  physical  force  is  seldom  successful,  and  not  rarely  does  h  inn, 
failing  to  relieve  the  symptoms,  and  inducing  other  nerve  troubles. 
Occasionally,  contracture  may  be  removed  by  chloroform,  and  the 
relaxed  limb  fixed  in  some  other  posture  before  the  patient  recovers 
eonsciousness.  More  permanently  successful,  however,  is  rubbing 
(which  rarely  fails,  for  a  time,  to  lessen  the  contracture),  combined 
with  gentle  passive  movement ;  the  position  of  the  limb  may  be 
slowly  changed  by  means  of  splints.  The  voltaic  current  is  rarely  of 
•errioa.     When  the  contraction  is  lessened,  systematic  Toluntaij 
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moTements  should  be  added.    Kanj  forms  ftie  extremelj  obstinate^ 
and  their  treatment  lequires  great  patience  and  peraereranoe.    Con 
traction  of  the  mnscles  of  the  jaw  is  an  ezoeptiony  and  generally  dis* 
appears  spontaneouslj  if  disregarded. 

Phantom  tnmoars  in  the  abdomen  are  best  left  alone.  Thej  eanso 
little  inconyenience,  and  are  often  perpetuated  bj  locsl  treatment. 
IViradiam  to  the  muscles  which  are  relaxed  will  lessen  the  prominence 
during  the  application,  and  this*  aomtimes  combined  with  rubbing, 
may  be  employed  if  any  local  treatment  is  thought  desirable. 

The  tremor-like  forms  of  clonic  spasm  are  merely  accessory  to  the 
weakness  and  contracture,  and  disappear  with  these.  More  violent 
local  spasms  are  often  remoTod  by  a  circular  blister  around  the  limb^ 
but  they  are  occasionally  extremely  obstinate,  and  resiat  all  aym- 
ptomatic  treatment,  jieldiing  only  to  the  radical  amelioration  of  the 
hyateroid  atate.  Thia  ia  true  alao  of  rhythmical  apaam,  which,  how- 
6Ter,  aa  a  rule,  ia  more  amenable  to  treatment,  and  ia  aometimes 
arreated  by  hypodermic  injection  of  morphia,  atropine,  or  araenio. 
The  oocaaional  uae  of  morphia  for  auch  a  aymptom  entaila  leaa  danger 
than  ita  employment  for  the  relief  of  pain. 

The  TiBceral  aymptoma  of  hyateria  alao  give  great  trouble.  In  ano- 
rexia and  ref  uaal  of  food,  the  patient  muat  be  compelled  to  take  liquid 
or  pulpy  food,  and  it  ia  often  best  for  the  nurae  to  feed  the  patient. 
If  even  thia  ia  refuaed,  the  naaal  tube  may  be  employed,  or  rectal 
injections ;  theae  operationa  are  often  interfered  with  by  the  occai^ 
rence  of  hysteroid  oouYulaiona,  which  uaually  prevent  the  employment 
of  the  atomaoh-pump.  The  nasal  tube  ahoold  not  be  defend  too 
long;  ita  moral  effect  ia  very  great,  and  may  aave  much  farther 
trouble.  By  meana  of  thia,  or  tiie  caaophageal  tube,  food  may  be  given 
prepared  aa  deecribed  below.* 

Hysterical  vomiting  is  often  moat  tronbleaoma,  both  on  account  of 
ita  obstinacy  and  of  the  impaired  nutrition  to  which  it  may  give  riae. 
It  is  beat  treated  by  abaolute  reat,  liquid  food,  and  the  apare  feeding 
which  reat  rendera  adequate.  The  rejection  of  food  ahould  be  met 
by  judicioua  disgust,  and  a  more  liberal  diet  may  be  promised  on  its 
cessation.  Severe  vomiting  is  one  of  the  symptoms  for  the  treatment 
of  which  seclusion  is  most  usefuL  When  oUier  means  fail,  forced  feed* 
ing  by  the  stomach-pump  has  been  successful.  The  avoidance  of  the 
act  of  awallowing  aeema  to  have  aomething  to  do  with  the  retention 
of  food,  aince  when  injected  food  haa  for  aome  time  been  retained, 
that  taken  in  the  ordinary  way  may  atill  be  vomited  (Dujardin- 
Beaumets). 

•  Dabove,  who  kas  largely  onployed  thia  forcad  feeding,  reeomiDande  that  the 
daily  quanti^  ehonld  be  6  pints  of  milk,  1^  poonOi  of  meat,  12  eggs,  and  ihe  fkmr 
ef  cooked  end  dried  lentila.  The  raw  meat  k  minoed,  warmed,  preieed,  plaead  in  a 
■lore  and  dried  thoruogh^,  end  redneed  la  a  mortar  to  an  astnmely  Una  powder. 
Hie  lentila  ahoold  alao  he  oooked  end  then  poonded*  The  whola  it  mixed  with  tba 
milk  and  with  tho  beatea-ap  egge,  and  glfon  in  loor  or  Ave  hajeetioaa  Into  the 
tkonaeh  ('Qaa.  w4d.  de  Fluia,'  188^  p.  S06). 
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The  raso-motor  symptoms  of  hysteria  rarely  yield  to  direct  tre&U 
inent.  Occasionally  digitalis  lessens  the  palpitation,  and  the  flashings 
and  cardiac  discomfort  are  reliered  by  belladonna ;  bat  in  spite  of  the 
af>parent  independence  of  these  troablesome  symptoms,  the  radical 
treatment  of  the  disease  is  nsaallj  the  only  means  of  affording  more 
than  temporary  relief. 

The  treatment  of  the  cases  wbich  present  hysteroid  oonyalsions 
mast  yary  according  to  the  nature  of  the  seizures.  It  has  been  men- 
tioned that  the  attacks,  of  which  sacb  convulsions  are  the  conspicuous 
feature,  may  be  really  compound,  consisting  of  a  true  epileptic  fit  and 
of  hysteroid  convulsion  as  a  post-epileptic  phenomenon.  In  sndi 
cases,  the  treatment  has  to  be  that  for  epilepsy,  and  bromides  do  most 
good.  Where,  however,  there  is  no  real  epileptic  element,  and  the 
attacks  are  purely  hysteroid,  bromides  usually  fail,  and  other  agents 
sometimes  succeed.  Moral  treatment  has  a  great  influence  on  many 
of  these  cases.  The  attacks  often  cease  at  once  when  the  patient  m 
admitted  to  a  hospital.  If  they  do  not,  she  should  be  urged  to 
endeavour  to  control  them.  The  attempt  will  often  be  aided  by  the 
effect  of  drugs  in  rendering  the  attacks  less  severe,  and  the  patient 
should  be  impressed  with  the  fact  that  attempts  at  control,  which  may 
have  failed  before,  will,  thus  aided,  be  more  successful*  When  direct 
control  fails,  Tarions  expedients  may  afford  help^  as  cold  watarp 
smelling-salts,  Ac 

Drugs  exert  more  influence  on  the  couTulsions  than  on  many  of 
the  other  symptoms  of  hysteria.  Those  that  are  most  useful  are 
the  valerianate  of  zinc,  iron,  morphia,  and  tur|)entine.  Iron  appears 
to  do  good  by  a  special  action  on  the  nerve-centres,  apart  from  its 
hnmatinic  effect,  and  is  especially  useful  in  the  hysteroid  attacks 
which  occur  in  boys.  Torpentine  may  be  given  in  ten- minim  doses, 
gradually  inrreased  until  slight  symptoms  of  strangury  are  produced, 
when  it  must  be  omitted  for  a  few  days.  It  is  perhaps  more  useful 
than  any  other  single  remedy. 

The  onset  of  slight  hysterical  seizures,  emotional  in  character,  may 
often  be  averted  by  an  "  antispasmodic  "  draught  of  ether,  lavender, 
ftc.t  and  sometimes  bj  the  inhalation  of  nitrite  of  amyl.  The  de» 
veloped  attack  may  also  be  usually  arrested,  although  the  means  most 
effectual  for  this  are  not  the  same  in  all  cases.  A  douche  of  cold 
water  on  the  head  often  succeeds,  but  it  sometimes  needs  to  be  rerj 
copious ;  the  first  jugful  may  only  increase  the  violence  of  the  convul- 
sion,  and  a  second  may  arrest  it.  When  so  much  water  is  needed,  H 
is  a  clumsy  remedy.  A  few  teaspoonfuls  |K>ured  into  the  mouth,  or, 
if  this  is  closed,  into  the  nostrils,  are  often  at  once  cffectuiil,  appa- 
rently  by  stimulating  the  respiratory  centre.  The  8;ime  result  maj 
iftidily  be  effected  by  Dr.  Hare's  plan  of  closing  the  mouth  and  nose 
with  a  towel  for  fifteen  or  twenty  seconds  Sternutatories  usually  fail. 
Another  method  of  cutting  short  an  attack  is  a  painful  impression. 
If  ovarian  (or  other  hysterogenic)  tentlorness  is  known  to  exist,  firm 
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pressure  ai  tlie  spot  will  often  snooeed^  bnt  eonnderable  fovee  hiLt  to 
be  employed  to  oreroome  the  rigidiij  of  the  abdominal  mnscles.  and 
the  pressore  must  be  maintained  for  MTeral  minatea*  or  the  attack 
will  reoommeoce. 

Cutaneons  famdiaation  is  another  Terj  eSeetnal  xemodjp  and  a 
eorrent  from  a  small  magneto-electric  machine  answera  veiy  welL  The 
electrodes  may  be  applied  almost  any  wherOt  on  the  two  hands,  orfix>m 
the  neck  to  the  hand ;  a  strong  current  must  be  used.  Where  all  other 
measures  fail,  I  have  found  the  bypodermio  injection  of  a  twelfth  or 
sixteenth  of  a  grain  of  apomorphia  inrariably  snccesafuL  It  esnsea 
Tomiting  in  siz  or  eight  minutes*  and  with  the  nausea,  which  comes  cm 
in  about  four  minutesp  all  spasm  ceases,  and  the  patient  regains 
perfect  consciousness.  In  the  paroxysms  of  laryngeal  spasm,  which 
often  resist  all  other  influences,  apomorphia  is  always  effectuaL  If  it 
is  not  at  hand,  nausea  and  Tomiting  may  be  induced  by  tickling  the 
fauces.  The  arrest  of  attacks  by  apomorphia  is  not  a  pleasant  pro- 
cess to  the  patient,  and  has  a  poweifnl  aMol  effect  m  lasseniiy  Ita 
tendenflry  to  their  oceumncai 
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A  curious  group  of  diseases  have  for  their  characteristic  the 
rence  of  a  state  of  sleep-like  unconsciousness,  which  is  called  ** 
lepsy  **  when  it  is  accompanied  by  a  peculiar  plastic  state  of  ti» 
hmbs,  and  **  trance'*  or  ''lethargy"  when  this  state  of  the  limbs  ia 
absent.  These  conditions  are  most  common  in  the  suljecta  of  hys- 
teria, but  occur  sometimes  in  states  of  weakness  or  exhaustion  of  the 
nenrous  system  when  there  are  no  pronounced  hysterical  symptoms. 
They  may  often  be  induced  by  the  methods  termed  **  Mesmerism  ** 
and  *'  hypnotism/*  The  conditions  thus  produced  were  long  ago 
stndied  by  Braid,  Elliotson,  and  others,  but  the  extraordinaiy  sus- 
ceptibility presented  by  the  elaborate  hysterics  of  France  has  enabled 
them  to  be  re-inyestigated  in  a  more  scientific  manner  by  Cbarcot, 
Ver6,  and  others.  These  inyestigations  hare  yielded  many  yety 
curious  facts,  the  significance  of  which  is  lessened,  howeyer»  by  the 
extent  to  which  many  of  them  are  the  result  of  a  pathological  eduoa* 
tion.  In  the  case  of  some,  indeed,  this  process  has  passed  beyond  the 
region  of  disease  into  that  of  fraud.*  Much  has  been  written  on  the 
subject  during  the  last  few  years,  but  its  practical  importance  in 

*  Of  which  full  particnlan  will  be  foand  in  the  articles  of  Mr.  Ematt  fiai^ 
<*T1m  New  Meemeriam,"  in  the  '  Brit.  Med.  Jonrn./  Jan.  and  V%K  1898. 
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medicine  is  small.  The  phenomena  are  ohieflj  important  from  tbeir 
correspondenoe  with  the  similar  states  that  arise  spontaneously. 
Henoe  a  werj  brief  outline  of  the  most  important  fiusts  may  be  given. 


Ltdtjosd  Htphotism. 

Three  different  oonditions  may  be  produced  in  the  hysterical*  and 
have  been  thus  summarised  by  Charcot  :* 

1.  A  eaUUeptie  condition  may  arise  under  the  influcDce  of  some  loud 
unexpected  sound  or  dazzling  light*  or  persistent  fixation  of  an  object 
by  the  eyes.  It  may  also  occur  as  a  sequel  to  the  second  form*  the 
state  of  lethargy,  if  the  eyelids  of  the  lethargic  patient  are  raised  in  a 
well-lighted  room.  The  cataleptic  condition  is  characterised  bj  iigid 
fixation  of  the  limbs,  with  open  ejes,  a  stiff  look,  and  slow  breathins;. 
In  spite  of  the  fixation  of  the  limbs,  they  can  be  moved  passively  with 
great  readiness,  and  remain  in  whatever  posture  they  are  placed  in., 
without  apparent  fatigue.  Very  little  evideoce  of  myotatic  irritability. 
can  be  elicited.  The  skin  is  completely  ansesthetic,  but  the  organs 
of  special  sense  retain  their  sensibility,  at  least  in  part»  and  through 
their  means  the  subject  can  be  induced  to  perform  automatic  actions 
of  a  more  or  less  complicated  character,  by  imitation,  or  by  the  sug- 
gestions of  description,  but  when  left  to  herself  relapses  into  the  state 
of  statuesque  rigidity. 

2.  The  Uihargie  condition.  A  person  in  the  cataleptic  state  just 
described  may  pass  into  the  lethargic  condition  on  the  occurrence  of  a 
deep  inspiration,  or  the  transition  may  be  induced  by  closing  both  eyes, 
or  by  darkening  tbe  room.  The  condition  may  be  primarily  induced 
by  prolonged  fixation  of  the  eyes.  In  this  state  the  eyes  are  closed  or 
half  closed,  and  the  globes  deviate  upwards  and  inwards.  There  is 
complete  relaxation  of  the  muscles,  and  tbe  limbs  fall  when  raised. 
Myotatic  irritability  is  greatly  augmented,- and  there  is  an  extra- 
ordinary increase  in  the  mechanical  excitability  of  tbe  nerves  and 
muscles,  so  that  contraction  follows  not  only  a  tap  on  the  muscles 
but  pressure  on  the  nerves.  A  pointed  object  pressed  on  tbe  "  motor 
point**  of  a  muscle  will  put  it  in  action  just  as  does  faradism. 
In  the  limbs  and  trunk  the  contractions  thus  produced  continue; 
they  may  even  persist  after  tbe  patient  has  emergi*d  from  the 
letbargy,  and  can  only  be  removed  by  stimulation  of  tbe  antagonists. 
In  the  face,  the  contraction  ceases  when  tbe  pressure  is  dincontinued. 
There  is  complete  anesthesia,  not  only  in  the  skin  but  also  in  tbe 
organs  of  special  sense.  If  the  eyelids  are  rained  in  a  lighted  room, 
the  letbargy  passes  into  the  first  condition,  that  of  catalepsy,  and  if 
only  one  eyelid  is  raised,  tbe  change  occurs  only  on  the  corresponding 
side,  so  that  the  two  conditions  co-exist  and  axn  be  contrasted. 

•  «  Progr^  mM.,'  1882,  p.  124;  and  *  Levont  MaL  Sjt.  Nerr.' 
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8.  The  third  oondition  is  termed  9om$iafnhuU8tie.  It  maj  develop 
primarilj  on  persistent  fixation  of  an  object  hj  the  ejes,  or  throngh 
the  action  of  a  repeated  monotonous  sensorj  impression,  and  it  maj 
be  produced  also  in  the  condition  of  catalepsy  or  lethargy  by  gently 
rubbing  the  top  of  the  sknlL  In  this  condition  the  eyes  are  closed 
or  half  closed ;  there  is  a  sleepy  look ;  the  relaxation  of  the  limbs  is 
loss  complete  than  in  the  lethargic  condition ;  mjotatic  irritability  is 
normal,  and  there  is  not  the  hyper-excitability  of  the  nenres  and 
muscles  that  characterises  the  state  of  lethargy,  but  rigidity  of  the 
limbs  may  be  produced  by  gently  stroking  the  skin,  and  there  is  then 
considerable  resistance  to  passive  movement.  Sensibility  is  not  lost^ 
and  there  is  an  increased  sensitiveness  to  certain  cutaneous  im- 
pressions. Automatic  actions  of  complex  character  can  readily  be 
produced  by  example.  This  condition  can  be  made  to  pass  into  the 
lethargic  state,  with  neuro-muscular  byper-exoitability,  by  gentle  pres- 
sure with  the  finger  on  the  eyeballs. 

Similar  phenomena  may  be  produced  in  many  hysterical  patients 
in  this  country.  When  the  tendency  to  these  conditions  is  strongs 
the  patients  often  pass  into  them  spontaneously. 


Oatalbpst. 

Spontaneous  catalepsy  has  been  met  with  in  both  sexes  and  at  vaxious 
ages,  from  six  to  sixty,  but  it  is  most  frequent  in  the  female  sex  and 
in  early  adult  life.  It  thus  occurs  chiefly  when  hysteria  is  most 
common,  and  in  most  cases  there  are  other  distinct  symptoms  of  this 
neurosis  ;  when  there  are  not,  the  cause  of  the  disorder  is  generallj 
such  as  might  give  rise  to  an  hysterical  attack.  Nervous  exhaustion 
is  the  common  predisponent,  and  frequent  immediate  causes  are  emo* 
tional  disttirbance,  especially  religious  excitement,  sudden  alarm,  or 
blows  o;u  the  head  or  back.  It  occasionally  occurs  in  the  course  of 
mental  affections,  especially  melancholia,  and  has  been  said  to  occur 
in  epilepsy,  but  its  connection  with  the  latter  disease  is  verydoubtfoL 
In  an  imperfect  form,  it  has  been  supposed  to  be  a  consequence  of 
malarial  poisoning,  and  has  been  observed  in  some  toxic  conditions, 
such  as  chloroform  narcosis.  Very  rarely  a  similar  condition  has 
been  met  with  in  the  course  of  aoi^  organic  diseases  of  the  brsin, 
especially  in  meningitis. 

Sthptoms. — In  some  cases  headache,  giddiness,  or  hiccough  has 
preceded  the  attack.  The  onset  of  the  special  symptoms  is  usually 
sudden,  commonly  with  loss  of  consciousness.  The  whole  or  part  of 
the  muscular  system  passes  into  a  state  of  rigidity.  The  limbs 
remain  in  the  position  they  occupied  at  the  onset,  as  if  petrified. 
The  muscular  rigidity  is  at  first  considerable,  and  movement  is 
lesiBted*!  but  after  a  short  time  the  limbs  can  be  moved,  and  thes 
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remain  in  any  position  in  which  thej  may  be  placed.  The  reaittance 
to  pasaiTe  moTement  ia  peculiar ;  it  is  aa  if  the  limbs  were  made  of 
wax,  and  hence  the  condition  has  been  temnedflexibiUtM  cerea.  The 
rigidity  commonly  yields  slowly  to  gravitation.  The  countenance  is 
usually  expressionless.  The  respiratory  movements  and  heart's 
action  are  weakened.  Substances  placed  in  the  back  of  the  mouth 
are  swallowed,  but  slowly.  The  state  of  sensibility  varies ;  in  pro- 
found conditions  of  catalepsy  it  is  lost  to  touch,  pain,  and  electricity, 
and  no  reflax  movements  can  be  induced  even  by  touching  the  cun- 
junctiva.  In  other  cases  partial  sensibility  remains,  and  reflex  pheno- 
mena may  be  excited.  In  rare  instances  paroxysmal  hypersesthesia  is 
present.  Consciousness  is  frequently  lost,  but  may  remain  more  or  less 
obscured,  rarely  intact.  The  temperature  is  commonly  lowered.  The 
attack  may  last  a  few  minutes  or  several  hours.  Becovery  is  gradual 
or  sudden ;  it  is  common  for  the  patient  at  first  to  be  unable  to  speak. 
Sometimes  a  strange  periodicity  may  be  observed  in  the  occurrence  of 
the  paroxysms.  In  the  intervals  between  the  attacks,  headache,  gid- 
diness* or  hysterical  manifestations  may  be  present,  or  the  patient  may 
feel  and  seem  perfectly  welL 

Patholoot. — In  the  passive  movement  of  a  limb,  the  muscles  have 
their  course  lengthened  or  shortened,  by  the  approximation  or  reoes* 
sion  of  their  points  of  attachment,  yet  they  remain  in  a  state  of  tonic 
contraction  uniformly  adapted  to  their  shortening  or  elongation.  This 
must  be  the  result  of  adjusted  activity  of  the  motor  cells  of  the  spinal 
cord,  determined  by  the  afferent  impressions  from  the  muscle-nerves, 
the  result  of  increased  or  lessened  tension ;  we  have  seen  (voL  i)  that 
tension  is  one  of  the  modes  in  which  they  are  stimulated.  If  the 
adjusted  activity  of  the  cells  and  tonic  contraction  of  the  muscles  are 
abnormally  great,  although  varied  in  normal  pro]>ortion,  the  state  of 
the  limb  must  be  that  which  exists  in  cataU^psy.  We  cannot  be  wrong 
in  assuming  this  mechanism.  But  the  spinal  cells  are  influenced  by 
those  of  the  cerebral  cortex,  which  are  apparently  also  regulated  by 
afferent  impulses  from  the  muscles  (see  vol.  i,  p.  202),  and  it  is  probable 
that  the  over-action  arises  here,  and  that  the  state  of  the  spinal 
mechanism  is  secondary.  This  is  probable,  first  because  no  simple 
excess  of  the  action  of  the  spinal  centres,  known  to  be  such,  gives  rise 
to  the  phenomenon  ;  and  secondly,  because  the  state  can  be  produced 
by  influences  acting  on  the  cortex,  and  disturbing  its  higher  functions. 
The  lower  cortical  centres  seem  to  be  control  led  by  the  hi^^her,  and  the 
control  is  evidently  deficient  in  hysteria,  in  which  catalepsy  es|M>cially 
occurs.  A  deficient  control  of  the  moti^r  centres  of  the  cortex,  pt*r* 
mitting  their  over-action,  regulated  by  the  afferent  impulses,  and 
repeated  in  the  spinal  cord,  is  the  best  theory  we  can  at  present  frame 
of  the  process  of  catalepsy. 

The  DiAOHosis  of  the  condition  presents  no  difficulty.  Many  cases 
of  simple  tranoe  have  been  included  under  the  term  "  catalepsy,"  but 
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it  is  better  to  restrict  the  name  to  tlie  oondition  in  whicli  the  peeulitf 
rigidity  exists.  Contracture  of  one  or  more  limbs  maj  cc^exist  witk 
hysterical  trance,  but  the  fixed  rigidity  cannot  be  OTercome.  The  pio- 
gnosis  is  favorable  in  simple  catalepsy  in  proportion  to  the  freedom, 
during  the  intervals,  from  affections  of  sensibility  or  motioii*  In 
pronounced  hysteria  and  psychical  a&ctions»  the  oonditum  k  cften 
obstinate. 

Tbeatmbvt. — During  the  attack  itself*  little  can  be  done  save  aa 
attempt,  which  may  be  repeated  at  intervals,  to  rouse  consciousiiesslj 
external  stimulation.  The  ordinary  applications,  ammonia  to  ths 
nostrils,  cold  douches,  &q.,  often  faiL  A  pinch  of  saoff  will,  howew, 
often  succeed.  Another  effectual  stimulant  is  faradism^  lAiA 
may  be  applied  to  a  limb  or  to  the  back.  The  curront  should  be 
gentle  at  first,  and  gradually  increased.  Emetics  are  also  useful  in 
outting  short  an  attack.  Injections  of  tartar  emetic  into  the  veiof 
have  been  used  with  suoceas,  but  can  hardly  be  recommended.  Tha 
subcutaneous  injection  of  apomorphia,  ^  to  -^  of  a  gndn,  ii 
a  safe  and  efficient  remedy  for  such  paroxysmal  conditions  (m 
p.  1030).  In  the  intervals  between  the  attacks  the  treatment  is  tint 
of  hysteria. 


Teahob;  Lbthasot. 

Trance  or  lethargy,  as  it  occurs  spontaneously,  is  a  peculiar  sleep* 
like  state,  from  which  the  patient  cannot  be  roused,  or  can  be  rooied 
only  imperfectly,  and  which  is  not  due  to  organic  disease  of  the  brun 
or  to  any  poison.  The  morbid  state  in  which  a  patient  has  paroxysmal 
attacks  of  true  sleep,  from  which  he  can  be  completely  roused,  dioold 
be  distinguished  from  true  trance. 

Causes. — Trance,  like  catalepsy,  occurs  chiefly  in  association  with 
hysteria,  and  has  the  same  general  causation.  But  the  oondition  is  rue. 
Briquet  met  with  only  three  instances  among  the  large  number  of  csaei 
of  hysteria  he  had  observed.  Only  four  examples  have  come  under 
my  own  notice.  Most  of  the  subjects  are  females  between  twelve  and 
thirty ;  rarely  it  occurs  in  children  or  young  men ;  still  more  nrely  in 
adult  men.  Neuropathic  heredity  often  exists ;  the  mother  of  one 
patient,  for  instance,  was  insane.  Among  rare  causes  that  have  been 
described  are  excessive  brain- work,  and  exhausting  diseases  such  ai 
typhoid  fever.  Several  cases  have  been  observed  after  influeoia. 
Injury  to  the  head  has  sometimes  been  followed  by  it,  apparently 
rather  through  the  emotional  disturbance  than  through  any  physical 
lesion.  Thus  one  patient,  who  had  an  attack  after  a  blow  on  the 
head,  had  had  similar  attacks  in  oonnection  vrith  mental  depressioii 
Qjlb.Td\x«lV    Emotional  disturbance,  or  severe  mental  strain,  is  often 
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tlia  immediate  excitant,  or  an  attack  maj  follow  an  lijsterical  convnU 
■ion.  Weir  Mitchell  has  described  a  case  in  which  conversation  on 
anj  unpleasant  suLject  would  bring  on  an  attack.  In  one  celebrated 
ease,  that  of  Colonel  Towunend,  the  state  oonld  be  induced  Yoluntarilj, 
and  in  one  attack  so  induced  be  died.  Yoluntarj  induction  is  not 
uncommon  in  the  East.  The  production  of  the  state  in  hysterical 
mbjeots  has  been  already  described. 

A  similar  condition  is  sometimes  observed  in  the  insane,  especially 
io  the  subjects  of  chronic  delusional  insanity.  Sleep,  during  which 
liquids  are  swallowed,  may  last  for  four  or  six  weeks.  Several  such 
attacks  may  be  separated  by  intervals  of  a  few  days  or  a  fortnight. 
They  ooeor  without  obvious  exciting  cause.* 

Bticptoms. — The  onset  of  tho  common  form  of  trance  is  usually 
•ndden.  In  one  case  that  came  under  my  notice,  a  girl  went  into  a 
loom  by  herself,  and  was  found,  shoitly  afterwards,  in  a  stiite  jf 
trance-sleep  that  lasted  forty-eight  hours.  Another  case,  recorded  by 
Xadden,  eame  on  in  a  similar  manner,  and  lasted  for  a  fortnight. 
The  onset  has  been  occasionally  attended  by  a  sensation  resembling 
the  globus  hystericus.  In  the  oases  after  typhoid,  the  delirium  of 
Hbe  fever  has  passed  into  a  condition  of  comatose  sleep  that  lasted  for 
Mveral  weeks ;  this  sequel  may  be  connected  with  the  marked  mental 
weakness  or  loss  of  speech  that  sometimes  succeeds  this  disease. 
After  influensa,  a  patient  has  suddenly  passed  into  such  trance-sleep^ 
and  has  wakened  spontaneously  after  a  few  hours  or  days. 

During  the  trance  state  tho  face  is  usually  pale.  The  limbs  are 
velaxed,  as  a  rule,  throughout  the  attack,  but  sometimes  there  Las 
been  brief  initial  stiffness,  or  occasional  transient  cataleptic  rigidity ; 
tonio  spasm  and  distinct  hysteroid  convulsions  have  occurred  from 
time  to  time  in  some  cases.  The  eyelids  are  closed,  and  attempts  to 
•pen  them  are  resisted.  The  eyeballs  are  usually  directed  upwards 
and  to  one  side ;  in  hysterical  trance  they  sometimes  converge.  The 
pupils  are  moderately  dilated  or  contracted,  and  almost  always  act  to 
light.  Bcfli'X  action  in  the  limbs  has  been  lost  in  deep  trance,  inereastd 
in  slight  cases,  and  cutaneous  stimulation  sometimes  induces  musrular 
aontracture.  The  reflex  action  from  the  conjunctiva  and  nose  may 
te  lost,  and  pressure  on  the  ovarian  region,  if  this  was  tender,  may 
bave  no  effect.  In  profound  trance  the  mental  functions  seem  to 
be  in  oomplete  al)eyance,  but  in  Blighter  degrees  the  (»atient  may  be 
aware  of  all  that  passes,  although  unable  to  make  even  the  slightest 
■lanifciitation  of  consciousness.  Tho  s(K'cial  senses  may  even  he  un- 
naturally ncuto.  Occasionally  there  is  evidence  of  spontaneous  mental 
action,  analogous  to  dreaming,  manifested  by  exclamations,  and  even 
by  movements;  in  rare  cases  there  is  the  "obedient  automatism"  so 
conspicuous  in  the  induced  trance,  in  which  hallucinations  cau  bo 
generated,  and  actions  excited,  by  8ugi;estionB  made  to  the  patient. 

*  See  Siexypiortki, '  Ann.  med.-iwjcb.,'  Not.,  1891. 
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The  pulse  is  small  and  the  soundB  of  the  heart  are  weaker  thaa 
somial*  and  have  even  been  scarcelj  aadible.  Its  frequency  may  he 
normal,  increased,  or  lessened ;  in  one  case  it  fell  to  40  per  minnte 
(Weir  Mitchell).  The  respiration  may  present  similar  changes,  and 
muj  become  so  gentle  and  deliberate  as  to  be  scarcely  perceptible ;  it 
is  said  that  even  a  mirror  over  the  mouth  may  be  undimmed.  Shyth- 
mical  variations  have  been  observed.  The  temperature  is  normal  in 
the  oentral  parts,  lowered  in  the  i^nfJiery.  Urine  may  be  retained 
in  the  bladder  or  passed  into  the  bed.  Thus  the  extreme  degree  of 
trance  may  involve  such  a  depression  of  the  vital  functions  that  the 
patient  may  seem  to  be  dead.  This  state  has  been  called  ''  death* 
trance,"  and  has  furnished  the  theme  for  many  a  sensational  story, 
but  the  most  ghastly  incidents  of  fiction  have  been  rivalled  by 
authenticated  facts.  During  the  recent  influenia  epidemic,  the  pre- 
parations were  advanced  for  the  funeral  of  a  man  who  had  passed 
into  this  condition ;  just  before  it  was  too  late,  signs  of  life  were 
observed. 

The  duration  of  trance  has  been  a  few  hours,  a  few  days,  or  sevezal 
weeks.  Barely  it  has  been  said  to  last  for  many  months.  In  cases 
that  last  more  than  a  few  days,  there  are  remissions  in  which  the 
patient,  half  awake,  will  take  food  and  then  relapse  into  stupor.  In 
cases  of  long  duration  the  trance  after  a  time  gets  less  profound* 
Tbe  termination  is  often  msrl^ed  by  sighing  breathing,  and,  if  sudden, 
may  be  accompanied  by  vaso-motor  disturbance,  and  even  by  extrava- 
■atioDs  into  the  skin.  In  one  case  of  death-trance  it  is  said  that  the 
preparations  for  fastening  down  the  coffin-lid  caused  a  copious  sweat 
to  break  out.  After  prolonged  trance  has  passed  away,  profound 
nerv6us  prostration  remains  for  a  time,  sometimes  with  mental  dul- 
ness.  The  condition  may  recur,  even  many  times.  A  soldier  slept 
for  seventy  or  eighty  hours  on  six  occasions  during  the  course  of  two 
years  (Marduel) .  Most  cases  end  favorably.  The  extreme  depression 
of  the  vital  functions  seems  to  enable  life  to  be  maintained  for  a  long 
time  on  a  very  small  amount  of  nourishment.  A  few  cases  of  death 
are  on  record ;  in  one  of  these  the  trance  snooeeded  typhoid  fever. 

Patholooy. — No  changes  hare  been  found  after  death  to  explain 
the  nature  of  trance,  which  is  as  mysterious  as  is  that  of  ordinaty 
sleep.  It  cannot  be  explained  by  the  assumption  of  mere  cerebral 
ansdmia,  for  this  may  be  profound  without  tiunce,  and  the  signs  of 
vascular  depression  commonly  succeed  the  onset.  The  phenomena, 
viewed  iu  the  light  of  the  induced  varieties,  suggest  rather  a  state  of 
inhibition,  or  at  least  inaction,  of  the  nerve-cells  subserving  the  higher 
psychical  functions,  and  that  the  morbid  state  spreads  to  lower  centres 
in  varying  degree. 

Diagnosis. — ^The  diagnosis  of  trance  rests  on  the  impossibility  of 
rousing  the  sleeper,  combined  with  the  absence  of  any  evidence  of  a 
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local  cerebral  lerion  or  a  toxic  canse.  Other  diagnostic  sjmptomB  are 
the  pallor  and  Tascnlar  depresrion^  the  occurrence  of  oonTulsiTe 
phenomena  of  bjsteroid  tjpe,  and  the  previous  existence  of  other 
manifestations  of  hysteria.  These  symptoms  sufficiently  distinguish 
trance-sleep  from  apoplexy,  for  which,  at  the  onset,  it  is  sometimes 
mistaken.  The  distinction  from  catalepsy  rests  on  the  muscular 
relaxation. 

In  cases  of  ^death-trance,**  in  which  no  sign  of  vitality  can  be 
vscognised,  the  presence  of  life  may  be  ascertained  (1)  by  the  absence 
of  any  sign  of  decomposition ;  (2)  by  the  normal  appearance  of  the 
fundus  oculi  as  seen  with  the  ophthalmoscope ;  (3)  by  the  i)er8i8tence 
of  the  excitability  of  the  muscles  to  electricity.  This  excitability  dis- 
appears in  three  hours  after  actual  death*  In  a  case  observed  by 
Bosenthal,  thirty  hours  after  supposed  death  the  muscles  were  still 
excitable,  and  in  forty-four  hours  the  patient  awoke. 

Pboohosu. — ^In  most  cases  of  lethargy  the  ultimate  prognosis  is 
good.  The  slighter  the  degree  of  the  trance  the  shorter  is  likely  to 
be  its  duration.  The  prognosis  is  grave  only  when  the  lethargy  has 
been  preceded  by  a  state  of  great  physical  depression,  especially  when 
the  oondition  has  succeeded  an  acute  disease. 

TuATMXHT. — ^The  treatment  has  to  be  directed  to  two  ends ;  the 
maintenance  of  life,  and  the  arrest  of  th^  trance.  Advantage  must  be 
taken  of  any  intervals  of  semi-consciousness  to  give  nourishment  in  a 
concentrated  form.  If  swallowing  is  continuously  imposttible,  food 
must  be  given  by  the  nasal  tube,  or  by  enemata.  Warmth  should  be 
applied  to  the  extremities,  and  care  taken  to  prevent  bedsores.  In 
severe  cases,  every  attempt  at  arrest  is  often  fruitless.  In  cases  of 
moderate  severity  stimulation  of  the  skin  is  effective  in  rousing  the 
patient.  The  most  powerful  cutaneous  excitant  is  strong  faradism. 
In  one  case,  which  had  lasted  for  thirty-six  hours,  I  found  that  the 
application  of  strong  faradism  to  the  arm  quicklv  cut  short  the  trance. 
In  another  case,  which  lasted  for  several  months,  this  treatment  had 
for  a  long  time  no  influence;  afterwards  the  patient  could  bo  partially 
roused  for  a  short  time  by  faradism,  and  by  repeating  the  applicutiou 
at  the  same  hour  every  day,  a  tendency  to  periodical  waking  was 
established,  the  remissions  became  longer  and  more  complete,  and  the 
attack  was  ultimately  brought  to  an  end.  Nervine  stimulants,  such 
as  ether  and  valerian,  may  be  given  by  the  bowel,  or  sulphuric  ether 
may  be  injected  subcutaneously.  Alcohol  must  be  given  with  caution 
and  in  small  quantities;  enemata  of  strong  coffee  are  often  more 
usefoL  It  is  probable  that  nitro-gljcerine,  or  the  inhalation  of 
nitrite  of  amyl,  would  have  considerable  influence.  Transfusion  of 
blood  has  been  proposed,  and  would  be  justified  in  cases  following  ex- 
hausting disease  when  death  is  threatened.  The  recurrence  of  attacks 
most  be  prevented  by  the  improvement  of  health,  physical  and  moral. 
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Babcolspst. — ^Tbe  term  ** narcolepsy*'  has  been  used  in  serail 
senses,  but  is  best  applied  to  a  condition,  for  which  some  name  n 
needed,  in  which  there  is  a  tendency  to  fall  into  sound  sleep  for  % 
short  time,  usually  for  a  few  minutes,  rarely  for  an  hour  or  more. 
The  condition  is  distinguished  from  trance  by  the  brevity  of  tbe 
attacks  of  sleep,  by  their  strong  tendency  to  recur,  and  by  the  fad 
that  tbe  patient  can  commonly  be  roused  at  any  time  from  the  condi- 
tion. In  some  cases,  the  malady  has  been  apparently  the  result  of 
some  peculiarity  of  the  nervous  system.  Thus,  in  one  recorded  case, 
a  man  bad  been  liable,  all  through  his  life,  to  such  attacks  of  sleep, 
which  were  induced  by  most  varied  influences.  He  had  a  nanl 
fistula,  and  whenever  a  probe  was  passed  down  this,  he  fell  asleep. 
In  other  cases  the  affection  comes  on  in  adult  life,  and  passes  awif 
after  lasting  for  a  feW  months  or  years.  Thus  in  one  girl,  the  attaob 
commenced  at  sixteen,  and  continued  till  she  came  under  trestment 
at  twenty- two.  She  would  suddenly  feel  drowsy,  her  eyelids  drooped, 
in  a  moment  she  was  sound  asleep,  and  after  about  five  minatet 
woke  up  quite  fresh.  Intensely  vivid  dreams  accompanied  the  sle^ 
hut  she  never  could  recall  their  details ;  sometimes  she  would  speik 
aloud  in  the  dream.  There  was  no  change  in  the  colour  of  the  face. 
After  deficient  sleep  at  night,  the  sleep  attacks  lasted  longer,  sone- 
times  even  half  an  hour.  She  could  be  readily  waked  at  any  time^ 
and  by  an  effort  could  keep  ofiE  the  attack,  but  then  could  not  help 
yawning  continually,  and  felt  uncomfortable.  There  was  never 
headache.  Such  attacks  occurred  four  or  five  times  a  day,  when  she 
was  engaged  in  sedentary  occupations  or  stndies,  but  when  she  led  aa 
active  life,  as  on  a  holiday,  they  would  be  absent  for  two  or  three 
weeks. 

Tbe  characters  that  separate  this  affection  from  ordinary  tranee 
have  been  already  mentioned.  It  is  most  likely  to  be  confounded 
with  minor  epilepsy,  but  from  this  it  is  sharply  distinguished  by  the 
perfect  resemblance  of  the  attacks  to  ordinary  sleep  in  their  onset  aod 
character.  When  a  feeling  of  somnolence  is  the  warning  of  an  attad 
of  true  petit  mat,  the  unconsciousness  lasts  only  a  few  moments.* 
An  active  life  with  change  of  scene  is  probabfy  the  most  important 
element  in  treatment.  In  the  case  mentioned  above,  no  drugs  did  so 
much  good  as  a  combination  of  caffeine  and  nitro-gljoerine^  mUA 
almost  entirely  arrested  the  attacks.f 


*  Tlie  term  *  naroolepiy "  has  been  unwisely  applied  also  to  soek  epijffr 
attack!. 

t  Some  forms  of  lethargio  sleep  have  bean  dMngaiihed  as  ^Gmftt^  diiSMi* (• 
rure  form,  fatal  in  a  few  montba,  somewhat  like  African  lethargy),  "  Qcrller's  diMMi' 
(summer  somnolence  among  the  S«^iaB),and'' WemickeTe  diaeaie,"in  which  iktf 
has  been  the  result  of  acute  inflammation  of  the  nuclear  grey  matter  beoMth  ttt 
corpora  quadrigemina.  The  fact  that  gradually  deepening eoma  may  be  dae to wtA 
an  organic  lesion  does  not  justify  the  ascriptdon  of  all  f onna  of  lethargy  ta  laA  • 
process  (M authner, « Wien.  GeselUch.  der  Aenfeae^'  May»  1880). 
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Afbicak  Lbthasot.^A  curious  malady,  presentiiig  similfr  somno- 
lenco  but  of  very  different  nature,  is  tbe  *'  sleeping  sickness  "  of  the 
West  Coast  of  Africa,  met  with  chiefly  in  the  Congo  and  Sierra  Loone 
regions.  It  is  said  to  prevail  less  at  the  coast  than  inland,  and  to  be 
es|>ecia1]y  severe  in  the  valley  of  tbe  Coni^o.  It  a£Fe<^t8  exclusively 
negroes  (by  whom  it  is  much  dreaded),  and  occurs  in  both  sozes  and 
at  all  ages,  but  is  most  frequent  in  males  between  twelve  and  twenty. 
Except  that  depressing  emotions  seem  to  predispose  to  it,  the  pri  xi- 
mate  causes  are  entirely  unknown.  Europeans  living  in  the  same 
localities  are  exempt.  Swelling  of  the  cervical  glands  sometimes 
occurs  at  the  onset,  and  they  are  excised  by  the  native  doctors  as  a 
remedial  measure ;  but  the  condition  is  not  invariable,  and  its  influ* 
ence  ia  doubtful.  The  general  health  at  first  is  good.  There  is  a 
gradually  increasing  tendency  to  somnolence,  and  the  patient  will  fall 
asleep  at  various  and  unusual  times,  at  his  work  or  over  his  meals. 
A  tendency  to  persistent  drooping  of  the  upper  lids  sometimes  o<*cun 
at  the  onset.  At  first  he  can  be  roused,  and  if  treated  by  cutaneous 
stimulation  and  purging,  the  symptoms  may  be  removed  for  a  little 
time,  but  they  soon  recur  and  increase  in  bpite  of  treatment ;  tlie 
periods  of  sleep  grow  longer  and  more  frequent  until  the  patient  is 
always  asleep,  is  reduced  to  a  merely  *^  vegetative  **  existence,  and 
ultimately  cannot  be  induced  to  take  food.  He  gradually  emaciates, 
and  dies  at  the  end  of  three,  six,  or  twelve  months  from  the  onset  of 
the  symptoms.  Just  before  death  the  disposition  for  sleep  often 
ceases.  The  disease  is  extremely  fatal.  Qut^rin  met  with  148  cases, 
all  of  which  died.  The  observations  of  Gore  and  others  place  the 
mortality  somewhat  lower — at  about  80  per  cent.  Post-mortem 
examination  has  revealed  only  hypersemia  of  the  arachnoid,  slight 
signs  of  chronic  meningitis,  but  no  considerable  excess  of  fluid  within 
the  ventricles  or  outside  the  brain.  The  cerebral  sul»stance  is  usually 
pale.  FUaria  9anguini$  has  once  been  found  in  the  blood,*  but  appa- 
rently only  as  a  coincidence.  In  some  cases  with  organic  brain  disease, 
it  would  seem  as  if  the  symptoms  had  acquired  a  8(>ecial  character  from 
tbe  cause  of  the  lethargy,  whatever  it  is.  Poisoning  by  a  fungus 
growing  on  oereals  has  been  suggested,  but  the  malady,  once 
established,  progresses  steadily  in  spite  of  change  of  residence  and  of 
diet.  No  treatment  appears  to  influence  the  symptoms.  Only  one 
observer  (McCarthy)  has  seen  good  from  excision  of  the  cervical 
glands.  This  mysterious  affection — mysU'rious  in  more  respects  than 
arn  recognised  by  those  who  have  theori^ed  about  it— clearly  needs 
more  systematic  investigation  than  it  has  yet  received.f 

It  is  clear,  moreover,  that  a  tendency  to  somnolence,  increasing  gradu- 
ally to  lethargy  and  coma,  is  the  expression  of  morbid  blood-states  mors 

•  S.  Mackeniio,  «  Lancet,'  1S90. 

t  Tbe  mott  recent  account  of  the  diieeee  is  liy  Junker  v.  LaBfegg, '  WUn.  med. 
WoeWoMbr/  1891. 
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often  iiTtropioal  ooimtriM  than  in  temperate  regioni.  Snch 
hare  been  obserfed  in  South  AnieriQa»  attended  with  pyrexia,  with 
only  trifling  secondary  changes  in  the  brain*  bnt  with  the  enlarge- 
ment of  the  spleen  that  shows  a  morbid  state  of  the  blood.  The 
symptoms  of  these  cases  differ,  in  essential  partienlais^  frooi  the 
African  ma]adj« 
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Hypochondriasis  is  a  morbid  state  of  the  nerrons  system  in  wUeh 
there  is  mental  depression  due  to  erroneous  ideas  of  snch  bodily 
ailments  as  might  conceiTably  be  present.  This  limitation  is  neces- 
sary to  distinguish  the  condition  from  those  forms  of  actual  insanity  in 
which  there  is  a  delusion  of  the  existence  of  some  impossible  ailment 
— ^impossible  either  in  its  nature  or  else  by  reason  of  its  incom- 
patibility with  life.  A  patient,  for  instance,  who  thinks  thai  his 
spinal  cord  has  beoome  detached  from  the  brain,  or  who  believes  thai 
his  throat  is  hermetically  closed,  is  insane,  not  hypochondriaoaL* 
The  term  is,  moreover,  idmost  exclusively  applied  to  the  condition 
above  defined  when  this  is  met  with  in  men.  A  similar  state  in 
females  is  regarded  as  forming  part  of  **  hysteria.*'  The  name  haa 
come  down  to  us  from  the  times  of  Hippocrates  and  (lalen,  and,  lite 
**  melancholy,*'  had  its  origin  in  the  idea  that  the  conscious  life  was 
largely  influenced  by  ''vapours,"  Ac.,  produced  in  the  abdominal 
organs.  It  was  not  until  the  early  part  of  the  present  oentuiy  that 
the  disease  was  generally  admitted  to  be  one  of  the  brain.t 

Oavsis.— The  affection  consists  in  a  particular  disposition  of  the 
brain,  which  leads  to  habitual  anxiety  without  adequate  cause^  and  to 
the  concentration  of  this  anxiety  on  the  individual's  own  health. 
This  morbid  tendency  is  often  a  matter  of  individual  temperament, 
which  may  be  the  result  of  neurotic  inheritance;  the  most  severe 
forms  occur  in  persons  whose  &mily  presents  a  tendency  to  inssni^. 
In  other  cases  there  is  no  morbid  heredity,  but  the  state  is  acquired 
through  persistent  ill-health,  which  sets  up  the  morbid  mental  habit 
of  self-attention  and  concern.  These  two  causal  varieties  may  be 
termed  the  ''acquired"  and  the  ** temperamental "  forma  The  age 
at  which  hypochondriasis  comes  on  varies  according  to  its  causes.  It  is 
scarcely  known  in  childhood,  but  when  due  to  inherited  tempera* 

•  It  Is  onf  ortnasts  that  aliaiititi  lomatlniei  apply  the  Urm  to  the  cum  of  inauiity 
with  MMBatio  dt&nsionti  this  b  ooatniy  to  iU  eottoiiiary  jam,  wad  prodactivs  of  cob* 

fnslon* 

f  An  Intoratitiiig  tlcotcih  of  tho  Uatory  of  bypoehondriMb  is  given  in  Qoll  and 
Anitie'i  articlo  on  tba  di^eaae  in  Reynoldi* '  System  of  Medidoc^*  toU  fi. 
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meot  it  often  becomM  ettabllsbed  quite  early  in  adult  life,  and  some- 
times ia  even  distinct  in  youth.  It  may,  however,  commence  at 
any  period,  and  the  acquired  form  often  commences  in  or  after 
middle  age. 

Hypocbondriasis  seldom  develops  without  some  exciting  cause  in 
the  shape  of  a  distinct  bodily  ailment,  although  this  ia  often  very 
trifling  in  degree.  It  suffices,  however,  to  g^ve  rise  to  unpleasant 
sensations,  which  excite  attention  and  give  rise  to  concern.  Dyspeptic 
troubles  are  tbe  uiost  common  excitants ;  others  are  palpitation  of  the 
heart,  and  weakmm  of  the  nervous  system ;  but  there  ia  hardly  any 
part  of  the  body  in  which  functional  disturbance  may  not  be  the 
starting-point  of  tbe  malady.  When  the  attention  has  once  become 
fixed  on  a  bodily  sensation,  and  this  has  become  the  basis  of  a  fancied 
malady,  other  feelings  elsewbere  are  soon  perceived;  corresponding 
ailments  are  imagined,  and  any  trifling  disorder  is  magnified  into 
a  serious  disease. 

Stmptoms. — ^In  hypochondriasis  there  are  three  chief  elements  t 
excessive  anxiety  reganling  tbe  personal  health ;  undue  attention 
to  any  indications  of  derangement,  especially  to  the  various  sen* 
ntions  emanating  from  the  organs  of  the  body ;  and  lastly,  as  the 
consequence  of  these,  there  is  some  false  idea  that  disease  ia  present 
which  does  not  exist.  Occasionally  the  last  is  absent;  the  patient 
may  know  and  realise  that  he  is  free  from  any  serious  malady,  but  he 
is  rendered  miserable  by  the  continuous  discomfort  he  experiencea. 

This  discomfort,  as  already  stated,  often  has  its  origin  in  aome 
actual  disorder,  but  it  is  always  vastly  increased  by  tbe  habitual  atten* 
tion  paid  to  the  sensory  impressions  proceeding  from  tbe  organ 
deranged,  or  from  other  |)arts  when  there  is  no  local  disorder.  The 
influence  of  attention  has  been  already  mentioned  in  the  account  of 
*'  cephalic  sensations  **  (p.  863),  which  often  form  part  of  the  symptoms 
of  hypochondriasis,  and  the  statements  there  made  are  applicable  to 
all  the  various  sensory  impressions  from  other  organs  that  disturb 
the  hypochondriac's  life.  It  is  this  continuous  attention  that  per- 
petuates the  morbid  state,  and  renders  its  treatment  so  difficult.  Not 
only  are  sensations  attended  to  until  consciousness  is  continually 
under  their  influence,  but  the  patient  is  always  searrhing  for  indica- 
tions of  the  ill-health  he  drea<Is.  He  scrutinises  his  timgue  Ivefore 
breakfast  and  his  evacuations  alter  l>reakfast,  and  notes,  during  tbe 
day,  tbe  influence  of  each  meal  on  his  abilominal  feelings,  of  exertion 
on  his  pulse,  and  of  mental  work  upon  his  head.  It  is  easy  for  the 
hypochondriac  thus  to  collect  each  day  a  scries  of  "  symptoms  *'  which 
he  ponders  over,  endeavours  to  int«'rpret,  and  stauctimes  rccordsi.  in 
minute  detail,  in  a  diary.  As  an  instance  of  this  morbid  self-observa- 
tion and  attentive  regard  to  every  real  or  fancied  sensation,  I  may 
quote  verbatim  tbe  description  given  to  me  by  one  of  these  unfortunate 
sufferers,  in  whose  physical  condition  no  other  flaw  could  be  found 
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tban  trifling  occasiooal  indigestion.     ''I  do  not  breathe  free;  I  do 
not  breathe  clear.     After  I  did  mj  work  jesterdaj  tbere  waa  a  paii 
in  my  temples  and  in  the  back  of  my  head.     There  is  a  little  pain  in 
the  heel  when  I  press  upon  it.     I  have  a  sensation  of  tightness  round 
the  sides  of  the  chest.     I  have  also  felt  slight  tightness  about  tbe 
knees.    The  appetite  is  not  the  thing  at  alL    There  is  slight  disten- 
sion ;  I  have  not  found  it  to-day,  but  I  did  yesterday.     Last  night  I 
felt  the  food  in  my  throat,  and  a  noise  in  the  chest  such  as  you  feel 
in  the  ear.    My  head  is  hot  on  the  top  now.    Talking  eTon  for  a  few 
minutes  seems  to  affect  the  eyes,  and  an  uncomfortable  feeling  comes 
in  them.    This  morning  in  tbe  train,  too,  after  it  stopped,  I  seemed 
to  feel  for  a  moment  as  if  I  was  going  backwards  and  forwards.    Hj 
forehead  gets  hot  when  I  talk.     Some  days  ago  I  had  an  uncomfort- 
able feeling  in  the  loins,  and  afterwards  in  the  bowels,  and  a  wed[ 
1^  I  had  some  pain  in  the  armpit."    This  patient  had  no  false  idea 
of  local  illness ;  his  symptoms  were  too  vague  and  varying  to  permit 
him  to  entertain  the  idea,  but  it  was  impossible  to  convince  him  that 
there  was  not  some  grave  general  derangement  of  his  health.    In  the 
subjects  of  the  temperamental  form,  with  neurotic  heredity,  tbere 
is  often  slight  real  derangement  of  the  nervous  system,  headaches, 
neuralgic  pain,  vague  giddiness,  noises  in  the  ears,  sensations  of 
weakness  of  the  legs,  &c,,  which  keep  up  the  mental  state.     Similar 
troubles  occasionally  characterise  also  the  acquired  form,  espedill^ 
in  gouty  subjects. 

In  many  cases,  moreover,  sligbt  derangement  of  the  functions  of 
some  one  organ  constitutes  an  ancbor  for  anxiety;  attention  is  focnssed 
on  the  local  sensations  so  that  they  attain  an  ever-growing  intensity, 
and  tbe  conception  of  a  definite  ailment  becomes  fixed,  sometimes 
ineradicably.  In  some  instances  the  idea  has  its  origin  not  so  mndi 
in  the  sensations  of  the  patient  himself,  as  in  the  fact  that  circum- 
stances have  brought  the  disease  prominently  under  his  notice.  This 
infiuence  is,  indeed,  often  operative  when  there  is  no  persistent  hypo- 
chondriasis. Most  medical  students  imagine,  at  some  period  of  their 
career,  that  they  are  the  subjects  of  heart  disease.  But  the  study  of 
medicine  provides  the  antidote,  as  well  as  the  bane,  to  all  healthy 
minds.  With  mental  instability,  however,  an  idea  often  becomes 
firmly  rooted.  An  elderly  man  believed  himself  to  be  the  subject  of 
diabetes,  from  which  a  friend  had  died,  and  he  persisted  in  his  beliet 
in  spite  of  the  assurance  that  there  was  no  sugar  in  his  urine. 

The  subjects  of  this  disorder  may  have  the  appearance  of  perfect 
health,  but  those  in  whom  the  condition  is  of  long  duration  are  often 
careworn  and  depressed  in  aspect,  and  are  preoccupied  in  manner. 
Their  sufferings  are  described  in  language  that  is  obviously  exaggerated. 
The  amount  of  depression  is  often  very  g^eat,  but  in  oases  of  pore 
hypochondriasis  there  is  scarcely  ever  the  suicidal  tendencj  common 
in  melancholia.  Many  sufferers  indeed  are  nervous,  timid  persons, 
who  dread  illness  both  for  its  own  sake  and  as  a  possible  path  to  tks 


DUGNOSIS.  1 048 

grare.  Occasionallj,  a  temperamental  hjpochondriac  mnj  be  met 
with  who  describes  life  as  thorn  of  all  pleasure  bj  his  sufferings,  and 
asserts  that  he  has  suicidal  impulses ;  but  if  the  latter  n>allj  exists 
there  is  gonerallj  more  than  pure  hypochondriasis. 

To  describe  in  further  detail  the  symptoms  of  these  cases  would  be 
merely  to  multiply  particular  illustrations  of  the  geni'ral  facts  above 
stated.  There  is  hardly  a  malady  that  is  not  at  times  the  subject  of 
the  morbid  fancy.  The  general  facts  are  true  of  all ;  it  is  only  the 
applications  that  vary.  One  class  of  cases,  however,  commonly 
included  in  this  category,  deserves  special  mention,  the  cases  of 
sexual  hypochondriasis.  Most  of  those  who  wron<;ly  imagine  that 
they  have  some  ailment  of  the  sexual  origans  do  not  really  suffer  from 
hy|>ochondriasid.  This  erroneous  belief  is  justi6ed  because  it  is 
founded  on  evidence  which  is  adequate  to  Giuse  the  belief  in  those 
who  have  no  means  of  estimating  its  value.  The  idea  of  sperinator- 
rhosa,  however,  sometimes  does  concentrate  the  attention  on  sensa- 
tions from  those  parts,  and  may  set  up  true  hypochondriasis,  by  the 
tendency  to  attribute  to  the  supposed  disea^<e  any  discomfort  that 
may  be  experienced.  But  there  is  no  sueh  dis(*«t8e  as  spermatorrhosa. 
The  slow  escai)e  of  the  continuous  secretion  from  the  testicles  is  a 
normal  and  necessary  event ;  neither  it,  n<^r  the  process  of  secretion, 
kat  the  slightest  influence  on  the  nervous  system. 

DiAOHOSis. — The  diagnosis  of  hypochondriasis  depends,  in  the  first 
place,  on  the  exclusion  of  the  disease  from  which  the  patient  imagines 
that  he  is  sufiEering.  This  of  course  involves  an  accurate  kuowlt>dge 
of  the  symptoms  of  each  malady,  and  it  is  necessary  to  exclude  real 
disease  before  the  obvious  mental  state  can  be  allowed  to  influence 
the  diagnosis.  The  danger  that  a  mist;ike  of  this  eharacter  should  be 
made  depends  on  two  circumstances.  The  first  is  the  neglect  of  the  con* 
aiderati(»n  just  mentioned  ;  the  manifest  t<'m|>eniment  leads  to  a  hasty 
diagnosis,  and  det^ers  from  thorough  examination.  It  is  obvious  that 
hyx)Ochondriasis  does  not  exelude  organic  dJNease,  and  that  hypoch(»n- 
driacs  not  only  may,  but  at  some  time  must,  suffer  from  such  disease. 
8e<*ondly,  error  is  souietimes  due  to  the  fact  that  the  {Mttieut 
suffers  from  some  uncommon  malady,  the  symptoms  of  whit-h  are 
unfamiliar  or  unexpi^cted.  Thus  a  man  with  very  distinct  sym- 
ptoms of  diphtheritic  paralysis  had  been  told  that  these  were  all  due 
to  nervousnt'ss  and  fancy,  because  the  patient  whs  a  uieml>er  of  tlie 
medical  profession,  the  diphtheria  had  l^een  doubtful,  and  it  had  been 
acquirtnl  in  an  unusual  way — by  iniK'ulation. 

The  other  diagnostic  question  is  the  distinction  of  hypochondriasis 
from  insanity.  It  is  in  the  |>ennanent  hypochondriac,  with  a  family 
history  of  insanity,  that  this  difiiculty  arises.  The  distinction  d«-pends 
chiefly  on  the  reasonableness  of  the  false  ideas.  A  patient  who  has 
unpleasant  senaitions  in  the  abdomen,  and  l)elieves  that  he  is  sufTiTing 
from  cancer,  in  spite  of  the  assurance  that  he  is  not  cannot  on 
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aocount  be  regarded  aa  inHane.  But  a 
lirajii  baa  been  converted  into  sawdust  ia,  1 
Of  course  pare  hvpocbondriasiH  mav  co-< 
erideoce  of  insaiiitj,  just  aa  it  jaaj  witl 
caaes,  however,  are  on  the  border  line  beti 
neaa  of  mind — caaea  in  whioh  the  patient 
from  some  diseaae,  not  in  itself  nnreas 
question  because  tbe  evidence  of  it  woni 
eitst.  Sucb  patients  are  often  actually  i 
and  omgbt  not  to  be,  treated  as  aach.  on' 
otlier  points. 

FBOONOBifl. — The  distinction  between 
driaaia,  the  acquired  and  tbe  temperamen 
prognoaia.  The  subjects  of  the  latter  f 
false  idea  ia  removed,  another  takes  ita  pi 
the  other  band,  aometimes  paaaes  away  t 
of  recovery  from  it  is  good  in  proportiou 
has  existed,  and  to  the  degree  of  derangt 


TitBATniTT. — ^Tbe  detailsof  thetreatn 
to  be  varied  to  auit  the  exigencies  of  each 
•ame  in  all.  The  first  thing  is  to  correct 
both  in  the  patient's  general  health,  and 
his  attention  is  directed.  In  acquired  ca 
some  weaknesa  of  the  nervous  system  tba 
tonics  and  by  an  improvement  in  the  i 
aecond  element  is  tbe  removal  of  tbe  fals 
of  tbe  attention  of  the  patient  from  h 
statements  made  r^arding  tbe  tre&tmei 
(p.  863)  are  applicable  to  all  forms  of 
nnnecessary  to  repeat  them,  or  to  apply  th 
ptoms  in  other  parts.  It  is  essenti^  to  a 
misleading  bodily  seoaations  often  are  rej 
of  tbe  parts  from  which  tbe  feelings  seem 
tial  it  is  that  tbe  aensatioas  shonld  be  di 
be  made  to  anderstand  that  bis  efforts  to 
once  successful,  and  that  perseverance  Co 
sary.  A  grave  reaponsibility  rests  upon  p 
hj  iheae  patients.  The  mere  cousultalio 
•viae,  helps  to  perpetuate  the  morbid  stal 
mere  cousideration  of  "  What  have  I  to  b 
more  in  the  way  of  harm  than  the  "  do 
good.  When  all  that  caa  be  done  to  rem< 
accomplished,  it  is  often  right  to  refuse 
party   to  the  perpetuation  of  the  symp 
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lefosal,  if  tbe  grouDcU  for  it  are  made  dear,  will  do  more  real  good  to 
the  sufferer  than  can  be  achieved  hj  any  other  meant. 


NBBVOXTS  WEAKNESS;    NEURASTHENIA. 

It  has  become  fiwhionable  to  apply  the  term  "Neurasthenia'**  to 
cotK^itions  of  weakness  of  the  nenrons  system.  The  use  of  the  word 
has  brought  with  it  a  tendency  to  regard  the  condition  thus  denoted 
as  a  definite  disease.  Books  baye  been  written  about  it,  and  it  has 
been  divided  into  numerous  classes  according  to  the  character  of  the 
symptoms  that  are  present,  and  the  causes  that  giTe  rise  to  it.  It  is 
oonyenient  to  be  able  to  designate  the  condition  by  one  word  instead 
of  two,  but  there  is  no  more  justification  for  regarding  neurasthenia  as 
a  definite  malady,  as  a  disease  due  to  a  definite  morbid  process,  or  even 
as  an  affection  characterised  by  a  well-marked  group  of  symptoms, 
than  there  is  for  adopting  a  similar  course  with  it^gard  to  *'  debility  " 
among  general  diseases.  **  Neurasthenia  *'  underlies  and  may  causa 
a  large  proportion  of  the  functional  diseases  of  the  nervous  systenit 
and  when  "neurasthenic"  patients  seek  advice,  there  are,  in  many 
cases,  symptoms  of  nerve  disturbance  sufficit^ntlj  definite  in  character 
to  bring  the  case  into  some  special  category.  Moreover,  the  concep- 
tion has  furnished  material  for  the  exercise  of  an  unlimited  amount 
of  intellectual  ingenuity,  in  a  ^tioti-scientific  process  of  elaborate 
description  and  multiple  classification.  Like  other  general  terms,  it 
has  a  tendency  to  hinder  investigation,  and  to  prevent  the  thorough 
study,  and  the  due  discrimination,  of  the  nature  of  maladies,  essential 
alike  for  the  progress  of  medicine  and  the  treatment  of  disease. 

But  the  term  has  taken  possession  of  medical  thought  in  ereiy 
country  to  an  extent  which  comi>el8  its  adoption.  The  cause  whi<d& 
has  rendered  it  so  effective  is  obvious.  While  the  undue  extension  of 
the  use  of  the  word,  conspicuous  in  many  quarters,  is  to  be  rfgretted 
and  deprecated,  there  are  many  cases  for  which  it  is  a  convenient 
designation,  and  to  which  it  may  be  applied  without  other  die- 
advantage  than  the  indirect  sanction  that  may  seem  to  be  given  to  its 
unwise  use.  These  are  the  cases  in  which  there  are  symptoms  of  die- 
turl^ance,  or  of  impaired  function  of  the  nervous  system,  more  or  less 
persistent,  almost  infinitely  various  in  their  features,  but  which  have 
in  common  the  negative  characteristic  that  they  do  not  conform  to  any 
of  the  typos  that  have  received  definite  names.  To  include  the  latter 
under  the  term  is  for  niatiy  reasons  unwise.  Hypochondriac*al, 
hysterical,  and  many  other  varieties  of  "neurasthenia**  have  l>ecn 
described;  but  if  the  fact  that  impaired  nutrition   and  strength  of 

*  Invented  by  an  American  ph\sician.  Dr.  Beard. 
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of  **  irritatiTe  "  character.  Loss  of  seDsation  does  not  eibt  in  simple 
"  neurasthenia,"  but  subjective  sensations  are  almott  constant. 
Fatigue  maj  be  produced  with  undue  readiness  bj  muscular  exertion 
and  bj  mental  effort.  Headache  is  common,  and  so  also  are  the 
Taried  cephalic  sensations  described  at  a  preceding  page.  Pains 
in  the  back  are  frequent,  sometimes  felt  throughout  the  spine,  some- 
times chiefly  in  the  sacral  region;  thej  are  usuallj  dull  and 
"  aching  "  in  character.  Spinal  tenderness,  often  at  more  than  one 
place,  is  frequent  in  women ;  walking  and  standing  rcadilj  increase 
the  discomfort  in  the  back,  sometimes  so  as  almo«t  to  incapacitate 
the  sufferer.  In  tbe  limbs,  slight  fugitive  pains  are  often  coupled 
with  Taried  sensations  of  tingling,  numbness,  and  the  like,  which  maj 
be  greater  on  one  side  than  on  the  other.  Musc»  Tolitantes  aanoj 
and  alarm  the  patient,  and  when  there  is  hjpermetropia,  the  ciliarj 
muscle  is  unable  to  maintain  its  usual  contraction,  so  that  *'  astben* 
opia*'  is  added,  and  the  use  of  the  ejes  begets  oncomfortabU 
sensations  in  them,  superficial  or  deep,  seldom  painful,  although  actual 
pain  maj  be  felt  behind  the  ejes  or  in  the  forehead,  after  their 
prolonged  use.  Auditory  hjpersBsthesia  maj  cause  pulsating  tinnitus, 
or,  in  its  central  form,  may  render  every  loud  sound  distressing. 

Muscular  strength  is  only  lessened  in  the  severer  degrees  of  nervous 
weakness,  but  the  power  of  sustained  exertion  is  generally  reduced ; 
fatigue  ia  not  onlj  sooner  felt,  but  is  often  a  more  unpleasant  sensa- 
tion than  the  fatigue  of  health,  and  whatever  pain  or  discomfort  to 
which  the  sufferer  is  liable  is  apt  to  be  induced.  Even  talking  may 
quickly  cause  a  feeling  of  weariness  and  any  cephalio  sensations  to 
which  the  patient  is  liable.  Many  of  these  sufferers  habitually  talk  in 
a  low  voice,  as  if  every  sentence  involved  an  exertion  almost  beyond 
their  strength.  A  sense  of  muscular  inertia  and  powerlessness  is  veiy 
frequent,  especially  in  the  earlier  part  of  the  day,  when  there  is  no 
real  lack  of  strength ;  the  effort  needed  for  any  exertion  may  seem 
beyond  that  which  is  possible. 

Symptoms  of  motor  irritiition  or  over-action  are  very  rare  exoept  in 
trifling  form.  Tbe  sense  of  st  iff ness  in  the  limbs  is  not  accompanied 
by  any  real  rigidity.  Some  sufferers  are  very  liable  to  cramp  in  the 
calves  or  feet.  Esperially  common  is  the  quivering  contraction  of  some 
muscle,  or  part  of  a  muscle;  the  orbiculares,  glutei,  thigh  or  calf 
muscles  are  frequent  seats.  It  seems  due  to  the  intermitting,  instead 
of  continuous,  release  of  the  nerve-force  which  causes  muscular  tone, 
and  has  no  other  significance  than  a  slight  general  impairment  of 
nutrition  and  function,  although  it  often  Ciiuses  grave  anxiety.  Best- 
le^auess  is  comiuou,  auJ  sometimes  an  unendurable  senseof"  fidgets'* 
Causes  movemeuiH  aUuobt  choreic  in  their  character  and  constancy, 
accompanied  even  by  actual  sUirts  of  the  limbs. 

When  there  aie  sensory  ^ylllptoms  in  the  legs,  or  undue  readiness 
and  digree  ol  laii^'ue  ou  standing atid  walkiug,  the  knee-jerk  is  uftea 
increased,  |»erhaps  from  the  diminished  re^istauoe  in  the  reflex  centre^ 
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dae  to  the  Call  of  nutrition  below  the  nonnal  standardL  No  fooi- 
donos  can  be  obtained.  The  state  of  the  aexnal  f  unctionft,  in  the 
male,  depends  chiefly  on  antecedent  influences,  but  the  mental  pre- 
occupation, engendered  by  the  Taried  sensations  which  absorb  the 
mind,  and  the  sense  of  disabilitj,  deepened  by  a  fear  of  impending 
calamity,  often  cause  an  apparent  failure  of  desire  and  power,  super- 
ficial only,  and  ceasing  with  its  cause.  In  women,  the  state  of  the 
menstrual  functions  depends  more  on  the  general  health  than  on  the 
state  of  the  nervous  system,  although  the  latter  may  be  depressed 
by  mental  suffering,  or  by  the  apprehension  of  graye  results  of  irregu- 
larity. 

But  as  the  most  special,  elaborate,  and  complex  part  of  any  system 
is  that  most  prone  to  suffer,  and  exhibits  in  greatest  degree  the 
effects  of  general  impairment,  the  functions  of  the  brain  seldom 
escape  disorder  in  these  cases,  and  often  the  cerebral  disturb- 
ance is  the  most  pronounced  manifestation  of  the  state.  All  the 
functions  are  apt  to  suffer;  mental  power  is  lessened,  the  ability  to 
concentrate  the  attention  fails,  memory  is  imperfect,  and  the  influence 
of  the  will  upon  it,  in  "  recollection,'*  is  weakened  in  especial  degree. 
There  is  as  much  conscious  difficulty  in  mental  as  in  physical  exer- 
tion, and,  in  proportion  as  the  sufferer  shrinks  from  the  unpleasant 
effort,  the  resistance  that  has  to  be  overcome  seems  to  increase.  All 
cerebral  processes  that  depend  on  the  will  quickly  cause  &tigue^ 
which  is  expressed  by  varied  sensations,  psychical  or  cephalia  The 
subjective  discomfort  in  the  limbs  and  back  depress  the  brain,  on 
which,  often,  the  effects  of  the  Taried  sensory  symptoms  seem  to  be 
tocussed.  A  lai^e  proportion  of  these,  indeed,  arise  in  the  sensory 
centres  of  the  brain,  and  the  interaction  of  all  its  parts  is  such  that 
the  disturbance  of  one  region  influences  the  whole.  The  purely 
mental  functions  suffer  with  the  rest ;  mental  depression  is  conjoined 
with  irritability,  and  every  annoyance  is  magnified  into  a  disaster* 
While  actual  giddiness  is  uncommon,  a  sense  of  impending  giddiness 
sometimes  causes  much  distress,  and  may  even,  by  some  indirect 
mechanism,  induce  uncertainty  of  movement. 

Visceral  symptoms,  pain,  discomfort  of  many  kinds,  and  even 
definite  disorders  of  subordinate  functions  are  frequent,  but  those  of 
the  digestive  system  are  of  especial  importance.  They  are  to  be 
recognised,  as  distinctly  augmenting  other  symptoms,  in  about  two 
thirds  of  the  sufferers,  and  a  close  relation  between  gastric  disorder  and 
cephalic  discomfort  is  especially  conspicuous.  A  feeling  of  shortness  of 
breath,  or  oppression  at  the  chest,  is  often  complained  of.  Secondary 
di8tarl)ance  of  the  action  of  the  heart  is  frequent,  and  the  readiness 
with  which  the  vaso- motor  system  responds  to  central  and  visceral 
derangement,  is  the  source  of  many  symptoms,  flushing,  pallor,  sense 
of  heat  and  cold,  chills,  and  imaginary  feyer,  are  common  complaints. 
Sleep  is  seldom  good,  restlessness  and  insomnia  increase  the  nerve 
prostration,  and  often,  when  the  patient  does  sleep,  he  wakes  un- 
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refre6hed»  weary,  and  languid.  Starts  often  hinder  tbe  adrent  of 
•leep,  and  this,  when  it  comes,  is  disturbed  by  dreams  or  interrupted 
by  sensations  of  tingling  in  the  hands,  sometimes  with  a  feeling  of 
eontraction  in  them  when  there  is  none,  sometimes  with  an  actual 
contraction  such  as  that  described  at  p.  704  as  **  nocturnal  tetany." 

The  further  development  of  such  effects  of  malnutrition  usually 
takes  the  form  of  one  of  the  definite  functional  ailments  already 
described,  many  of  which,  as  neuralgia,  hypochondriasis,  hysteria^ 
really  consi&t  in  a  high  degree  and  elaborate  development  of  the 
effects  of  the  condition  now  under  consideration.  The  description  of 
the  symptoms  might  be  multiplied  indefinitely,  and  yet,  so  Tarious 
are  they  that  no  description,  howeyer  lengthy,  would  embrace  half  the 
Taried  manifestations  of  mere  nerrous  weakness. 

Paoovoszs.— The  prospect  that  the  condition  will  pass  away  must 
depend  on  its  duration,  and  especially  on  the  degree  to  which  it  is  the 
effect  of  influences  that  can  be  arrested,  or,  on  the  other  hand,  is  the 
manifestation  of  an  inherent  inability  of  the  nervous  system  to  reach 
or  maintain  a  proper  level  of  nutrition  and  function.  Each  case 
must  be  made  the  subject  of  separate  study,  and  the  causal  influences 
must  be  compared  with  the  extent  to  which  the  interaction  of  the 
qrmptoms  tends  to  keep  them  up,  and  with  the  possibility  of  eman- 
dpating  the  sufferer  from  the  pathogenic  influences,  external  to  and 
within  himself.  When  patients  haye  been  freed  from  the  acquired 
■tate,  it  is  extremely  prone  to  return  on  any  impairment  of  the 
general  health  or  strain  upon  the  nervous  systenL 

Tan^TMSHT. — The  advice  that  has  been  given  regarding  the  treat- 
ment of  hysteria,  hypochondriasis,  neuralgia,  headache,  and  cepbalie 
sensations,  embraces  most  that  can  be  done  to  remove  the  condition  of 
**  neurasthenia."  All  influences  conducive  to  physical  strengtli 
should  be  secured,  and  all  causes  of  depression  and  exhaustion  of 
the  nervous  system  should  be  sought  for  and  eradicated.  Powerful 
causes  (as  sexual  excess)  are  sometimes  quite  unrecognised  as  such 
by  their  victims.  A  sea  voyage  and  mountain  air  afford  the  most 
potent  means  of  restoring  the  strength  of  the  nervous  system,  if  this  has 
been  lately  lost.  In  all  cases,  rest  from  work  that  is  obviously  depress- 
ing should  be  secured,  and  the  rest  made  more  effective  by  such  mental 
and  physical  influence  as  can  be  secured  by  change  of  personal  and  local 
surroundings.  In  many,  howeyer,  some  mental  occupation  is  bettef 
than  perfect  freedom  to  devote  attention  to  the  sensoxy  discomfort. 
Tonics  should  be  given  of  such  form  as  is  indicated  by  tbe  symptoms, 
and  drugs  that  lessen  the  instability  of  tbo  sensory  structures, 
without  depressing  tbe  system,  are  often  of  service,  such  as  small 
doses  of  Indian  bemp,  given  with  bromide,  belladonna,  or  chloride 
of  aluminium.  Tbe  efi'ect  of  nitre- glycerine,  in  augmenting  the 
arterial  blood-supply,  and  thus  facilitating  improyement  in  nutrition 
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and  the  inflaeoee  of  tooies^  is  often  Tozy  coniineiioiu.  The  phjtieel 
mfloence  of  rest  and  maMage  are  often  naefnl  <m  aeconnt  of  tlM 
complete  repoee  given  to  the  motor  nerrona  qrstem.  Hjdropathie 
treatment  is  of  eerrioe  in  manj  oases,  not  only  for  its  direct  effect, 
but  also  for  the  conditions  which  it  indiiectlj  aecnres.  The  details  of 
the  treatment  that  may  be  adopted  with  adraatage  in  Tarions  cssos, 
need  not  be  ennmeiated  because  thej  ohiefly  consist  in  the  applioaftion^ 
to  the  qpecial  states  of  the  measnres  thatare  within  the  familiar  knuw* 
ledga  and  capadfy  of  eirerj  well-trained  practitioner. 


INDEX. 


▲bdnetos  BciTt,  909  nzth  Mrf» 

Abduction  of  vocal  cords,  290 

Abiem  of  brain  (999  Brain,  abtecw  of), 

470 
AbcewMi,  miliaiy,  in  bydropbobia,982,98S 
»  of  eerabellam,  472,  478, 476, 482 

—  of  pom,  482 

Aeoctiorj  noeleat,  49;  and  floeoalot,  49 
Aeoommodation,  loot  of,  182;  in  dipb- 

tberia,  906  {  and  eonTorgenecb  lots  (^, 

186 
Aeconimodsti?o  iridoplegia,  188 
Actinomjootis  of  brain,  487, 478 
AeUva  ooo^csUon,  376 
Aouto  sscending  paralysis,  diag^nosb  litom 

paraljtio  rabies.  930 
*  dissasos,  paral>sb  sftsr,  894 
— -  rlMumatism,  paraljfeis  afUr,  900 
Addbon's  disease,  pigmtntatlon  in,  880 
Addnctioo  of  vocal  cords,  290 
African  letbargj,  1039 
Affrapbim  113, 116^  128;  partial.  128 
Ala  eiDorca,  46 
Alalia,  111 

AlbaminoM  in  dipbtboris,  917 
Albaminoria  in  aophtbslmic  goitre,  879 
Albnminnric  retinitis,  181 ;  in  lead-poison- 

ingr,  966 
Alc<»hoUe  dcliriam.  971 

—  insanity,  acute,  980 

Alcobolisiii,  970 ;  scute,  971 ;  cbronio,  981 ; 
and  enccpbHiitis,  U88;  and  epilepsy, 
962;  snd  h}perp>rexb,  974;  and 
nnltiple  neuritis  981 ;  and  myelitis, 
962;  mental  state  folIi>wiiig.  976; 
o|itic  nenrca  in,  976;  tremor,  974; 
Irvatmcnt  of,  978 


Alula,  118, 116, 119, 128 
Alternate  bemiplegia,  96, 219, 
Amanrosis^  toxic,  188;  and  albamiai 

retinitis,  188 ;  lesions  in,  188 
Amblyopia,  crosaed,  22,  94, 168L  994 
»  functional,  188, 164 
«-  lesions  In,  186 
^  reflex,  164;  tobaoco,  148;  torio,  188 

—  and  albnminnrio  retinltia,  188;   aai 

alcobolism,  988 
Amnesin,  107  {999  Mmaotj,  vwbal  111) 
Amnesic  apliasia,  116, 121 
Amygdala,  42 
Aammis  of  brain,  868  («••  Braiiw  anaalA 

of) 

—  in  plamUsm,  946,  960 
Anmmio  beadscbe,  860 

—  neuralgia,  816 

AuKstbesis,  crooeed,  96;    bHiltraU  M| 
dolorosa,  966  1  moscolar,  997 

Anartbria,  110 

Aneurism,  intra-oranlal,  629;  liarsdHarj 
tendency  to,  629 ;  and  embolis« 
630;  and  iiyury,  630;  and  sypbili% 
630;  in  lenticular  nnclena,  681;  Ia 
special  arteries,  633 ;  Iom  of  smell  in, 
638 ;  optic  neuritis  in,  633 ;  mptnrt 
of,  632,  687;  s|iontaneoiis  cnra  o4 
637  ;  treatment  of,  639 

«-  miliary,  of  n-ttnal  vtssels,  182 

»  of  cerebral  TesM^ls,  386,  629 

Angina  pectoris,  821 

Angular  gyrus,  6,  22 

Aniiei'tant  iryri,  8 

Anorexia,  130 

Anosmia,  139.  141 

Anterior  soilitory  nucleus,  48 

—  earebral  artary,  68 

—  communicMUng,  aneurism  of. 
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f oa^  tamoiin  of^  615«  616 

—  pTfmmid*  28,  29 
Antero-laterml  aioeading  tiMft*  26 
Antitpuiiiodieft  1026 

Anariii,  hjitericftl  1014 

Aphuia,  110  s  unnaiie^  116,  121;  mta^c, 
114;  oongeniUl,  126 ;  from  ftinctioiul 
dUtorlNUie*,  124;  in  children,  125; 
medioo-tcgtl  rdaUontof,  126;  motor, 
114. 116;  wmmj,  UX  U9|  Tiraal, 
118, 116 

»  in  tjphoid,  896 

▲pbomia.  111 

Aphonia,  hyttarionl,  VU  694  1027; 
t|»Mtic,  294 

Aphtbongia,  804 

Apoplectiform  bulbar  palay,  674 

ApO(»lexy,  100;  and  loaa  of  conacjoqenew^ 
99,  406;  and  ayneope,  108;  and 
touBmia,  103  ;  CMpillary,  480;  eanae 
of.  100,  888;  oongeitiTe,  880 ;  ingra- 
▼eeoent,  101,  406;  eeronc,  101,  682; 
temperature  in,  101 

Arachnoid,  inflammation  of,  826 

ArK7ria,9G7 

Arm  oeotre  in  cortaa^  16 

Arrest  of  tu,  787 

Areeuical  poisoning,  968;  and  aloobolio 
iienriti8,966;  andlead.poiioning,966 

Artefacts  in  nerrons  tiMnes,  661 

Arteries  of  brain,  60 

Arteritia,  eaoaing  nneorism,  680 

^  nmbilioalia,  in  tetanns,  680 

Artery  of  cerebral  luemorrbage^  406 

ArticalatioD,  defects  of,  110 

—  oonflaent    or   elitive,    llOL    607;    in 

alcoholism,     988;     in    disaeminat4Mi 

scleroaia,  647,  662 
Ar>t»noidena,  284 
Ascending  frontal  conTolntioi^  4 

—  parietal  oonyolatioo,  4 
<—  root  of  fifth  nerve^  51 

glosso-pharyogeal,  46 

Associated  movements  in  hemiplegia,  81 
AMU»ia-absasiH,  794;  hysterical,  996 
Asymmetry,  congeniul,  871 

Ataxy,  srteiticMl,  96o ;  diagnoais  of^  918 ; 
in  diphtheria,  908 

—  in  dissemiiisted  scleroaii^  610 

—  in  hysterin,  1027 
Atheroiim,  385,  428 
Athetoid  spasm,  609 


Atbeftoabi  86^  611 ;  in  tamonr,  609; 

eanaing,  88, 468 
Atrophic  bnlbar  palsy,  670 
Atrophy  of  brain,  669,  680;  paitia],  680f 

aenile^  661;  and  eerebellnm,  680 

—  of  mnadea  (sm  Mnsenlnr) 

—  olfactory,  11^ 

—  optic,  oonaacntifib  186,  606|  la  ala^ 

hollam,  988;  in  bolbar  palsy,  666;  la 
diaseminated  aderoma,  660;  in  foitii^ 
877;  varietiea ot  187 
Anditory  centre^  24 

—  dlMBsthe^  267 

—  hallncinatiooa  and  tinnltoi^  271 
»  hypermtbesia,  260,  267, 1047 

-*  nerre*  nndens,  47;  diaeasea  of^  260| 
degeneration  of^  262;  ia  bnln 
tumoon^  614 

—  path,  49 

—  Tortigo  (see  Vertigo),  782 
Aara,  787 

Anttimatism  after  epilepey,  748, 740 

—  obediantfe  1032, 1036 

B 

Barking  oongh  (^puberty,  294 
Basal  ganglia,  25 ;  diaeaees  oC  614 

—  tamonra,  491,  500,  515 

Basedow's  disease,  817  (see  Goiti%  anp^ 

tlialmic,  817) 
Badlar  artery,  60, 66;  obetmctioii  oC  486 
Bell'a  paralyna,  280  (eie  llMial  puilyrit) 
Beta,  cells  of,  11 
Bilateral  lesione,  820 

—  mnsdee,  76,  77 
Birth-palsy,  418 
Bismuth  and  lead,  961 
Blephsrospaam,  168, 289 
Blindncea,  hysterical,  994 

Blood- pigment  in  lymphatic  abaatK  698 
blood- states  causing  tbromboaii^  466 
Blood  Tessels  of  brain,  60 
Bony  tumours,  491,  499 
Brachial  monoplegia,  8(^  606 

—  neuralgia,  809 
Brachium,  42 

Brain,  abscess,  470  ;  optio  neoritia  la,  480; 
mental  symptoms  in,  481 ;  and  aotin<H 
niycosia,  467;  aod  meningi^  484 1 
and  tumour,  484 ;  eurgery  of,  486 

Braio,  anamia,  868 ;  congestion  otp  878 ; 
degenerations  of,  641;  disease,  72; 
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126;  bypenemift  of.  878 1  1ijp«r- 
iroph J  of,  682 ;  inflammatioii  of,  468, 
464^  466;  incl  abtcon,  466;  obronio, 
468;  diiMmliuited,  469;  mjoofb  of, 
466;  organie  ditemset  of,  868; 
•of toning,  421,  466;  ncnU,  481; 
•bronio,  422;  ohronie  progrMtiTC^ 
•41;  red,  480;  jellow,  480;  optie 
BtiiritUln,484;  tnmoan(«MTnuioiir), 
Intn-ennial  and  abteoH^  484 1  tnd 
■onlngitia,  861 

Bmin-Mnd,  499 

Brigfat'a  diieate  and  ipoplozy,  888 

Broadbonf  ■  hypotbetit,  76 

Bromitm  in  epilepsy,  762 

BniMon't  treatment  of  hydropbobia,  987 

Bulbar  paby.  662;  acute  inflamiuatory, 
678  2  and  opbtbalmoplegia,  665 ;  and 
progmiiTe  moaeolar  atropby,  608 ; 
and  pteodo-bulbar  paralyili.  678, 699 ; 
and  tnmoor,  678 ;  cbionie,  664 ;  forma 
of»  667  ;  glyeoanria  in,  668;  Jaw-Jerk 
Ib,  667;  palae  in,  668;  sudden,  674; 
iirycbnine  in,  678;  witbool  ana- 
tomical ebitnge,  678 

Bnlboos  nerres,  neamlgta  from,  818 

BoUmU  hi  brain  diaeaaea,  180 


CWibaila  ftramipriva,  889 

Galearine  fleanre,  4 

CbDoeo-marginal  fiasnre,  4 

Oanine  cboreo,  612 

CSapilUrj  apoplexy,  480 

Oapanle^  external,  41;   intemai  26,  29; 

arrangement  of  flbrea   in,   27,  29; 

loealiaaUon  in,  814;  poaterior  tbird 

of,  89 
Oudnona  of  brain,  496 
Oaidiae  brancbee  of  vagus,  298 
—  failure  in  dipbilieria,  906 
^  wcalineea  cauaing  tbrumboaia,  426 
C^rdialgia,  834 

Gkrice  of  apino  and  neuralgia,  822 
Owotid,  60;  ligature  of,  for  cerebral  b»- 

BOrrbage,  412 
^  obstmcUon  of  internal,  486 
Gbrpo-pedal  contractiona,  770 
Qualepsy,  lOlQ,  1080, 1082 
Oaadate  noclens,  27.  40 
Oavamooa  ainna,  tbromboab  of,  488 


Central  arteries,  61 

—  con?olutions,  4 

—  ganglU,  26 

Centres,  nrator,  18, 16 ;  sensory,  14^  80 

^  arrangement  of,  in  tbird  nenre^  170 

Centrum  ovale,  29,  818.  894 

Cephalalgia,  Me  Headacbe 

Cepbxlic  sensations,  868,  1041, 1044 

^  teUnos,  688 

CerebelUr  abscess,  478.  473, 476,  488 

—  arteries.  66 ;  obstruction  of,  440 

—  co-ordination,  68 

—  peduncles.  86,  88  ;  localisation  in,  881 
Cerebellum,  66, 68 ;  abscesaea  in,  472, 478^ 

476,  482;  bamorrbage  into»  896 1 
localisation  in,  320 1  middU  lob% 
atimulation  of,  68 

—  and  paralysii  agitans,  681 
Cerebral  abscess,  Ac^  470  (««#  Braia) 

—  arteriea,  60 ;  ob«trn<-tion  of,  487 

—  bmnorrbage  (««#  Hamorrbage),  884 

—  psUy  of  children,  466 

—  sinusea,  66;  thrombosis  in.  460 

—  veins.  66 ;  thromlMMis  in,  460 
Csrebritis,  acute,  463  (see  Brain  iniaa* 

matiun) 

Csrebro-spinal  fever,  858;  BMBingiti^ 
868;  contagiousness  of,  860  (#•• 
Meningitis) 

Cervic<»-bracbial  neuralgia,  800 

Cervico-occipital  neuralgia.  808 

Cbeyne-Stokea  reapiriitton,  100, 128^  881 

ChUama,  optic.  144, 148 

Choked  diac,  137 

Cboleatcatoma,  499 

CboleKterine  in  barmatoma.  886 

Chorda  tympani.  lesions  of,  226 

Chorea.  691;  elec-trieal,  610,  612.  688^ 
627.629;  hereditary.  610, 624;  liunb- 
ington's.  624;  bvaierical,  610.  680^ 
988.  1002;  inamiena,  605.  619.  r>20| 
Urynceal.  fUl;  paralytic,  599.  (^ 
619  ;  poat-beiniplegic  («««  Athetosis), 
86,  458.  611;  pre-hem!plegic.  611| 
senile,  62(; ;  tetanoid,  709 ;  nniUtera^ 
600 

—  and  embolism,  616 ;  and  endocarditis 

603,613,617;  and  heart  dist*ase.  696^ 
602,  603  ;  and  pretrnancy,  5!*6,  61:i  | 
and  rheumHtism.  695,  604.  616 

—  electric  irritibility  of  mus<  Irs  in,  600 1 

mental  change   in,   601,  684;  optis 


1054 


INBSX 


DMritis  in.  604;  Muibilily  la.  601 1 
vrine  in,  603 

ChoroldiUt.  181 

Chromfttopsiiy  166 

Ciliar}'  miuele,  181 

Circle  of  Willis.  60 

ClaottruiDt  41 

CItiTiu  hytterieoi*  $)9i 

Clo««nisin,  1004 

Cticaine,  mfloenot  of,  on  cyell^  8if 

Coccydyiiia,  811 

Cochlear  root  of  ftuditory,  47 

Colour  hemiftDopiA.  156 

— >  Tition,  reprweotftiion  «f,  tl 

Colamn  of  Burdaeh.  84 

Coma,  00 

CommiMara^  optle,  am  CbSftaflM 

CondactioD*aph«^  116 

Confluent  articnUtion.  807 

Coof  usion  toat.  004 

Coogmiitol  palay.  418 

CoDgestion.  active,  875 ;  paMiT%  876^  870 

Congeetion  of  membranes,  888 

Congestive  apoplexy,  880  • 

Oo^jttgat«  deviation  of  eyes^  78, 186 

CoDoecting  tracts  in  bmin,  26 

ConseiovsBifts,  loss  of«  00,  406 1  effsei  of 
pretsure  on,  108 

ConiecntiTe  atrophj  of  opdo  atnib  186, 
606 

Constipation  in  brain  diaoaia»  181 

Oontraotnra»hysterioal,006|  plastic,  1000; 
in  brain  tumonr,  600 ;  stractural,  88 

Contre*oonp  and  brain  inflamtDatlon»  464 

Convergence  of  ejes^  loas  of»  186 

Convolutions,  8 1  oentml9  4 

CoDTuUions,00;  hysteroid,08,1080;  inftin- 
tile, 760;  nnilatera1,02 ;  uremic  776 ; 
in  eclampsia,  768 1  In  toaonr,  610 

OniTultiTe  tic,  848 

—  tremor,  680 

Comu  ammonia  in  opilepsj*  7ft8 

Corona  radiata,  26 

Coronal  fibres,  26 

Corpora  quudrigemlna^  87, 48 1  nnd  deaf- 
ness. 263;  and  eje  moremonts,  88; 
localisstioa  in,  817;  relation  to  teg- 
mentum, 48 ;  to  third  nueloM^  68 

Corpus  callotnm,  leaiona  of,  814 

^  dentatum,  67 

^  atrintam,  40,  41 ;  lusmorrha§t  Into^ 
localisation  in,  816 


Cortex,  2;  Uood-snppl j  of ,  62 ;  fnuetionsl 
regions  of,  12;  hmmorrhsge  on,  804; 
irritating  disease  in,  300 ;  localisation 
in,  808 ;  relation  to  skull,  6 ;  stmetnrs 
of,  10 

Cortical  centres  in  men,  14 ;  In  monkey,  13 

—  Tesaels,  60, 62 

Cramp,     dm  turner's    and    others,    780; 

pianoforte  player's,  720;  sempstress's, 

720;    smith's,    720;    telegraphisf^ 

720;    violin  player's.  720;    writer's, 

711 
Cranial  bone^  disease  of,  oaniing  abscess 

or  meningitis,  484;  thinning  of,  in 

tumonr,  608 
Cranial  nerres,  diseases  of,  188  ;  origin  oC 

48;  paralysis  of,  in  diphtheria,  010 
Crico-thyroid  muscles,  283,  284 
Crossed  amblyopia,  22,  0^  006 

—  anesthesia,  06 
•*  diploiNa,174 
Croasway,  sensory,  40^  04  815 
Cruciform  attitude,  1008 

Cmra  eerobri,  26,  87»  81;   bamocfkagt 

into,  304 ;  localisation  in,  817 
Cmral  monoplegia,  80 
Cms  cerebri,  leaiona  of  (ese  Crun)^  81 
Crusts,  27 
Cmstalftbrei^81 
Cnnena,4 

Cutaneous  stimulation  in  kcmiplegia,  81 
Cycloplegia,  182 
Cystic  degeneratioi^  641 
(^•tioeroi,  600 
CyaU  in  brain,  480;  paaaUk^  600 


Deafneaa,  bilateral,  266 ;  oongonita],  S4| 
nerTons261;  cortical,  84^  268;  firom 
tnmonr,  84»  614;  deetrical  teat  for* 

866;  Oalton'Swhiatleaatcstfor,864| 

BinnaTs  teat  for,  264 
Death,  cause  of,  in  brain  diaeasi^  180 
—  traaccb  1037 

Pecnasation,  superior  pyzamida^  84 
Oegenerationa  of  brain,  641  j  cyiti<^  641 1 

double^  71 ;  aeoondary,  67;  of  pyra* 

midal  tracta,  28»  68  ;  in  poni^  TQ^  71 

in  cmsta,  71 
DegeneratiTC  neuralgia,  810 
Deiter'a  nndeai^  48 
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De1!ri«in.  104;  quiet  and  ndAr%  106 
—  tremeni  (m0  Alooliolifai),  971 1    ftad 

BMiitif,  972 
Ddntioiii,   104  (   in  byitori^  1011 1    in 

hypoohondriasia,  1048 
Dentate  nncleot,  88 
Dermoid  eyitt,  600 
Deicen<Ung  root  of  fifth  nene^  61 
Deriation,  conjugate,  186;  primary,  171; 

lecoudary,  171 
Diabetic  neariilgia,  816 
Diaphragm  in  hysteria.  097 
Diarrhoea,  paralytb  after,  809 
Diffoae  eeleroais,  480 
— >  tymptoma,  74 

DigeatiTe  organs  in  brain  diaeaaa^  180 
Diphtheria,  laryngeal  palay  in,  286 
Diphtheritic  palsy,  903 ;  of  ocnlarmnacles, 

190;  simulation  of,  1048;  and  hya- 

teria,988 
Diplopia,  172 ;  croaaed,  174;  homonjmoas, 

174;  in  vertigo,  787 ;  prisau  in»208 
Direct  cerebellar  traot,  84 

—  aymptoma,  443 

Diaes,  optica  in  alooboliam,  976 
Diaordera  of  morement  after  heaaiplagia» 

85 
Disseminated  myelitifl,  664 

—  sclerosis,  643  (sse  Insnlar  aekraab) 
Diaaodated  hemiplegia,  80 
Dorao»intereontal  neuralffia,  810 
Double  Tision,  172  (aet  Diplopia) 
Dreamy  state  in  epilepey,  789 
Dnbini'a  diaeaae,  628 

Dnra  mater,  inflammation  of*  888 1 

toma  of,  326 
Dnval*a  nnelena,  46 
Dyaacnaia,  267 
DyasBsthiMfia,  receptlTfl^  886 
Dysarthria,  110 
Dyaentery,  paralysis  after,  889 
Dyaleaia,  116, 126 
I>ysphonia,  spustic,  294 
Dyspnoa,  hyaterical,  1014 


■ar  diaeaae  oaadng  abaceaa  of  biain,  470, 

474^486 
—  ^  -—  roeningitiii,  862 
Kclampaia.  768 ;  infantile,  769  ;  poerperaU 

778 :  and  Dright'a  diaeaae^  774 
Bectrical  ehoiea.  610,  612,  620.  627.  629 


Electrieity  in  diphtheritic  palsy,  921 
Rlectridty  in  exophthalmic  goitre,  898 
Bmbotiform  nuclei,  67 
Emboliam,  cerebral,  422,427;  in  eliora^ 
616 ;  in  particular  arteriea^  486 

—  of  retiuH,  182 
Eminentia  terea,  46 
Emiaaary  reina,  67 

Emotional  raoTcmenta  la  hemiplegia,  70 
Emproathotonoe,  682 
Enoephalitia,  460^  468  (aae  Bndn  inflaan 
mation) 

—  in  alcoholiam,  988 
Eneephslomalacia,  422 
Encephali>pathia   aatumina,    968;    optlo 

neuritia  in,  186 
Endarteritis  in  chorea,  fiOS,  618,  617 
Knlargement  of  head,  582 
Enteral^ia.  834  («r#  Neuralgia,  Tiaceral) 
Ependymitis,  322 

Epidemic  cerebro-npinal  meningitis,  868 
Epigastric  aura,  788 
Epilepsia  corsi?a,  740 
•—  Urrata,  746 
Epilepey,  730;    idiopathic,  780;    major 

and  minor,  734;  masked,  746;  poel- 

hemiplcgic,  730, 738,749 ;  proouraiveb 

740;  tetanoid,  741 

—  aura  in,  737;  antouiatiam  after,  7481 

746;  crying  in,  740;  dreamy  atate  ISp 
789  ;  ligature  in,  737,  742;  ligatnra 
of  Teta«-U  in,  7C8;  psralysls  aftei^ 
743 ;  Tertigo  in,  738.  790,  798 

—  and  alcolidiifm,  982 ;  snd  esophthalaalt 

goitre,  881 ;  snd  hysteroid  its,  767  ; 
and  mental  diaturbance,  747;  aai 
migraine,  848,  853;  and  masturba* 
tiou,  734 ;  and  timomsUaw,  78J ;  and 
worma,  783 

—  coruu  ammonia  in,  768 

—  eurgical  treatmcsi  of,  767 

—  Taao-motor,  theory  of,  766 
Epileptif  cry,  740 

—  heuiipli'k'ia,  748 

—  man  is,  747 

Epileptiform  neuralfna,  812, 828 
Kpilopto^vnic  aonea.  742 
Equilibrium,  maintfnanoe  of,  778 
Erei'tile  tumour,  -llfO 
Krroneoua  projection,  172 
Erytipelaa,  paralyaia  alter.  897 
Ervthi»m.  mercurial,  969 
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Bssential  Tertigo,  79S 

Bxophthalmie  goitre,  871 1  and  albmni- 
nmia,  879;  and  emotion,  878;  and 
epilepfly,  881 ;  and  glyeoenria»  879 

Biopbthalmoe,  875 ;  canse^  886 

Bxtemal  captnle,  29 

— '  pMhymeningitiSy  824 

<—  rectus,  paralydi  of,  180 1  la  tmnoon, 
618 

IBye,  changes  in,  from  disease  of  fifth,  220 

—  moFements  in  hemiplegia,  78 

Eyeball,  motor  nerves  of,  168;  upward 
moTements  of,  paralyait  of,  185 

^jelid,  centres  for,  19;  morement  in  ex- 
ophthalmic goitre,  877 ;  canse  of,  887 

Byes,  prominence  of  (see  Exophthalmos), 
876 


Face  centre  In  cortex,  18 

Ymaal  hemiatrophy,  866 ;  and  disease  of 
fifth  nenre,  218, 868. 869 ;  and  sclero- 
derma, 868 

—  nerve,  nndeos  of,  48 ;  connection  with 

hypoglossal,  49,  570;  with  third,  50; 
diseaies  of,  229;   neuritis  in,  282; 
paralysis,  230 ;  path  ol^  in  pons,  75, 
229 
— -  —  in  brain  tumonr,  614 

—  paralyns,  230;  double,  284;  nuclear 

and  infra-nuclear,  280;  peripheral  and 
central,  230;  radicular,  230;  supra- 
nuclear, 230 

•—  —  electrical  reactions  in,  239 1  in  or- 
bicularis oris,  289 

-«  ^  bearing  in,  238;  palate  in,  236; 
tBftein,237 

—  —  in  diphtheria,  906 

—  —  secondary  over-action  in,  242 

— -  spasm,  248;  palate  in,  254;  stapedius 
in,  254;  taste  in,  254;  varietiea  of, 
218 

Facio-lingnal  hemiplegia,  80 

False  peritonitis,  991 

—  torticollis,  670 

Faradisation,  cutaneous,  in  bysterii,  1080 

Fasting  girls,  1012 

Festination  in  paralysis  agitans,  646 

Fibro-glioma,  491 

Fibroid  tumours  of  brain,  499 

Fidgets,  1048 

¥\i^  iMKNa,  213;    ascending  root,  61  ;| 


ieseending  root,  51 ;  diaeaaetd^tlti 

medial  root,  51 ;  motor  root^ 

of,  221;  nenritb  in,  216; 

50;  paralysis  of,  214 
Fifth  nerve  in  bnin  tnmoois^  618 
Fillet,  28,  38 ;  commenoemont  of^  8<  M 

connection  with  ombellam,  16 
Fissures  of  brain,  21 
Fixed  spasm,  89 
Flavours,  138,  224 
Fleece  of  Stilling,  57 
FlexibiUtas  ceres,  1038 
Focal  meningitis,  844 
—  symptoms,  74 
FoBtal  tumours,  499 
Forced  positions,  610 
Formatio  reticularis,  28 1   md  foMv 

columns,  84 
Fortification  spectrum,  166, 840 
FosssB  of  skull,  tumours  in,  616^  616 
Fourth  nerve,  168;   affleetion  •(  10) 

nucleus  of,  52 ;  in  braSa  toMB^  HI 
Fright  and  chorea,  594^  608 
Frontal  convolutions,  4 
Frontalis  in  hemiplegia,  79 
Functional  diseases,  591 
Functions  of  brain,  1 
Fungus  hsBmatodes,  496, 
Funiculus  cuneatus,  84 
^gracilii,84 


Qalton's  whistle,  264 

Qanglion  cell  layer,  10 

Qasserian  ganglion,  218;  reiMfil  i(ir 

neuralgia,  830 
Oastralgia,  834 
Gastric  branchea  of  vagos^  296 

—  vertigo^  792 
Gastrodynia,  884 
Gelatinous  stratum,  66 
General     paralysis      aaA 

iderosis,  556 

—  —  and  mercurial  poiaosfag,  990 

—  —  and  tumour,  621 

—  symptoms,  126 
Geniculate  ganglion,  diseeae  of,  2tf 

—  body,  external  and  interaa^  48 
Giant-cells,  11 
Giddiness  (see  Vertigo),  777 

—  in  brain  tnmovr,  607 
Glioma,  488,  494 


105'i 


Ololns  bytterlent,  090^  1009,    K^U;  in 

bjdropbobia,    936 1    in    relatloB    to 

TAgnt,  281,  282 
^ono-pharyngenl  nerre,  anitomj,  276; 

aioendiBg  root  of  ,  46 ;  Anfll««0  of,  46, 

47 ;  and  taste,  277 
Glottis,  mnscles  of,  283 
Qlyootnria  in  bulbar  palsy,  666 ;  in  goitre, 

879  i  in  tnmonr  of  pituitary,  616 
Goitre^  exophthalmic,  871 1   albnminariii 

in.  879;  electrical  resittaneo  in,  880 ; 

glycosuria     in,    879;    and    aststia- 

abasia,    882;    and    diarrhoea.    882; 

and  facial  palsy,  882 ;  and  muscular 

atropby,    882;    and    myelitis,    882| 

pnlM  in,   874;  and  sweating,  882; 

and    tkin  pigmentation,    890;    and 

Addiaon'i  disease,  890;  and  mental 

derangement,  881 
—  simple,  distinction  f^m  ezopbtbalmir, 

871,  890 
Gout  and  lead-poisoning,  946, 960^  960 
Gonty  nenralgia,  816 
Graefc^s  symptom,  877 
Grand  mal,  786 
Granular  disintegration,  687 
Grannie  eorpuseles,  429 
Gravels  disease  (m0  Gkiitre^  exopMhalmie), 

871 
Grey  tubercle  of  Rolando^  86 
Growths,  intra-craaial  (ess  TnmonrsX  488^ 

Ae. 
Gubler's  tnmonr  in  wrist-draf^  960 
GQmmata,498 
Gyrus  fomicatns,  6 
—  lingualis,  6 


Habit-ehorea,  683 
Habit-spasm,  638 
Uamatemesb  in  hysteria,  1016 
HsBmatoidin  crystals  in  brain  cysts,  641 
Hematoma  of  dnra  mHter,  325 
Hamorrhage,  cerebellar,  896,  402 
—  eerebral,    384;    atheroma   In,   886; 
causes  of,  889;  and  embolism,  889; 
infantile     meningeal,     418;     men- 
ingeal, 890,  396,  404;  subaracbnoid. 
388^  890;  seat  of,  405;    traamatic, 
891 ;  rentricnlar,  391, 395,  402,  409 ; 
and   kidney  disease,  888;  tfagnosii. 
from  tbrombosis,  408;  symptoms  of  | 


kk  sealrum  OTnle,  894;  taeortex  89^ 

402 ;  in  ema,  894^  401 ;  in  mednOe^ 

401 ;  in  poM,  894^  401 
H«morrhage»  cerebral.  In  diphtheria,  911 1 

tying  earotid  for,  412 
HsBmorrhagie  paehymeniagitis^  886 
Hallucinations,  104;  auditory,  and  tinni* 

tns,    271;    bemiopie,    166;    Tisna^ 

166;  in  Isad-poiseniag^  964 
Head  and  eyes,  mo?ement  oi^  18;    and 

superior  oliv%  69 
-^  enlargement  of,  688 

—  pressure,  863  (sef  CSipiiaUe  esnsi^ 
tions) 

—  rotation,  78 
Headacbe,  866;    anmmis^  860;   bilioa% 

836;  blind,  886;  eoageetiTSb  869; 
nevralgieb  860;  aenraatbenie,  861 1 
paroxysmal,  836;  tonsmic^  869 1 
with  tumour,  604 ;  ia  brain  disease,  96 

Hearing,  disiurbaaee  o^  260 1  eleetrieal 
test  for,  266 

Heart  in  sbersa  (see  Cbei«a) 

—  in  exopbtbalmie  goitre^  874 

—  disease  and  eerebral  bsnnorriiage,  889 
HemiaeliiMBiCuysis,  166 
Hemiaamstheaia,  88^94;  bysteriea^  998 1 

inalcobolism,982;  in  lead-poissaing, 
963 

Hemianopia,  double,  TM^  616;  komony* 
mous,  142;  l^stcri^.  166;  laterals 
142;  migrainous,167, 16^842;  aasa]^ 
149;  oblique  or  horiaontal*  168 1 
partial,  164;  qnataati^  164;  teoa- 
poral,  148, 149 

-*  associated  symptoms,  167 

—  dividing  line  in,  149, 161 

—  for  eolonrs,  21,  Ud 

—  lerion  in,  21, 94 

—  optic  nenritie,  150 

—  peripheral  reductton  of  flslds  la,  166 

—  pupil  reaction  in,  168 

—  risual  ballurinations  in,  166 
HemiaOfopby,  fiwlal.  606 ;  and  dieoasf  of 

fifth  nerves  218, 868, 860;  andaeleio- 

denBa,868 
Hemicrania  («es  Migraine),  886 
Heiniopia  (sm  Hemianopia) 
Hemiopic  pwpttfaiy  inaction,  108 
Hemiplegia,  76;  alternate,  96,  219, 4S9f 
76;  erased,  96,  210;  dto- 

67 
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■oebM,80;  4oiibte«  820  (#«•  Pfeeado- 
balbar  palij) ;  double  hjiterieal,  997 ; 
epileptic  748;  hysterioal,  996;  in- 
fftntile,  466;  aniUterAl  eonviiUions 
iii»  462;  recorai/  aftar^  75|  ftrcafe- 
ment  of,  447 ;  iputiob  86 

Hepatalgia,  886 

Hereditofj  eUorea»  610 

Herpetic  nenndf^  814^  820 

Hiccoogb,  296 

Homonymoni  diplopi%  174 

—  bemiMiopii,  142 
Hantlngtcm't  dioraa,  624 
Hydatids,  600 

H>  (irargyrU  («••  Meranfkl  potwtttag),  068 

Hydrooepbalie  mjt  886 

H^droeepheloid  oonditloD,  870^  466,  770 

Hydroeephala%  684;  ftcqnired,  686,  687; 
•cute,  888»  684  j  cbronie^  684; 
ebronie  eztemalf  684;  ebionle  inter- 
Bftlt  686;  congenital  internal,  685; 
external,  828 1  internal  and  tnrnonr, 
602 ;  prinoaiy,  687|  eaccnlated,686j 
iecondaiy  mechanleil  fornix  687 

^  flnSd  in,  686 

—  operation  for,  689 

Hydropbobia,  922, 924  (elw  nadir  Babies) 

—  caaterinlloBfor,940|  iBOoakittoB  for, 


—  organiems  ii^  984 

—  nad  tetanni,  691 
Hjdropbobic  tetanni, 
Hyperaeodi,  260, 267 
Hypermnia  of  brain,  878 
Hypersrtheeie,  anditoiy,  260^  267 

—  ocular,  167;  retinal*  167 
Hypergeoiia,  228 
Hyperoemia,  141 

Hyperpyreiia  in  bnln  dlieiiii^  116|  in 

alcobolism,  974 
Hypertropby  of  brain,  688 

—  cl  pom,  496, 688 
Hypnotic  itote,  1081 
Hypnotiem,  1081 
Hypochondriade,  984^  1010 
Hypoglossal  nerre,  anatomy,  802 1  andens 

of,  44;  and  facial.  48^  670|    and 
spinal  aoceisory,  46 

—  -*  in  bndn  tomoor,  614 
Hyiterta,  984;  major  and  minor,  1008 

—  and    cborea,    988;    and   dipbtberitio 

palsy,  988|    and  dlMembtttid  ide- 


RMb,  667;  and  ei^epey,  767,  988; 
and  hemiplegia,  988;  and  infantile 
hemiplegia,  988;  and  meningitis, 
864;  and  nenritis,  988;  and  organic 
disease,  988 ;  and  tetanna,  602 

Hysteria,  bsBmatemeiii  in,  1016 

^  m^or,  1003 

—  orarian  pain  in,  967 

—  temperatnre  in,  1016 
Hysterical  amblyopia,  168, 164 

—  anuria,  1014 

—  aphonia,  291,  994^  1027 
•-  chorea,  610,  620^  968^  1008 

—  dyspncsa,  1014 
_  ischnria,  1014 

—  neuralgia,  816 
»  tortioolUs,  670 

—  tranor,  1001 
Hysteto-epilepsy,  1008 
Hysterogenic  points,  991 

Hysteroid  eonTaliioui,  98,  lOOif  nd  ipl- 
l«piy»  767,  968 

—  qrmptoms  in  dipbthefia,  909, 9181 988; 

in  otophthalmio  goitre,  881;  tn^fdio- 
phobia,  927, 936,  937.  988 


IdiopaiUo  tetanni,  676, 676 
Illndons,  104 

Inoo-ordtnation  in  tnaonra,  610 
Infantile  chronic  meningitis  848 
— -  oonTulsioos,  769 

—  eclampsia,  769 

—  hemiplegia,  466 1  nad  atkilodi,  «obi 

iensation  in,  469|  ainntil  dnfeel  ij^ 
469 

and  hysteria*  988|  nd  Tiioakr 

obstmetion,  461 

—  meningeal  h«morrhageb  418 

—  oculo-facial  palay,  197 
Inferior  dental  neuralgia,  807 
-»  obliqne  paralysis  o^  179 
-~  parietal  lobole,  4 

—  rectos,  paky  of,  178 
Inflammation  of  bnl^  aeati^  468  (ase 

Brain,  inflanunatioa  of) 
_  of  membranes^  828  (see  Hentngitia) 
liiflaensa,  nertons  leqnela  of,  900 
Infra-orbital  neuralgia*  807 
IngraTfriCent  apoplexy,  101,  406 
Inhibition  in  mgopltxj,  102 1  tnm  brili^ 

tion,78 
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Inoenlatlon  for  hydrophoUA,  988 
Inianity,  98;  mlcoholio,  978,  980|   and 

bypoehoDdriMit,  1048 
Insula,  8 
Inaular  id«rofia»  648  (jm  Sekrodi^  din- 

■eminated) 
Internal  eapcnle,  17,  29, 814  (jm  Oapsnla^ 

internal) 

—  cftrolid  artery  (m0  Carotid),  80 

—  —  obatmction  of,  488 

—  mednllarj  lamina^  40 

—  pachymeningitU,  824 

—  rectna,  paralytU  of,  824 
laterolirnry  layer,  84 
Interoaaial  flexion,  87 
Interparietal  flianra^  4 

Intra-emnuil  nneurinnt  («iieAiitarim),529 
~  preaanre  and  flta,  610 

—  tnmours  («•#  Tomoan),  488 
Intra-pnrietal  lUsnre^  4 

Iridoplegia,  188  {  aeoommodation  tad  re* 

flex,  188 ;  entaneooi,  184 
Iria,  pnralyato  of*  188 
Irritability,  nnaenlar.  In  beodplegi^  88 
IrritaUe  weakneaa,  722 
Irritation,  96;  inhiUtbn  by*  78 ;  aenaory, 

96 ;  symptoms  of,  in  optie  wmw%  166 
Isclioria,  bysterioal,  1014 
l8lsndofBeil,8 


Jnoolma,  narv*  of,  229 
Jaw  cMitraa  In  oortex,  18 
jMW.Jerk,  667 
JnDod*8  booi  888 


Kidney  diaaaat  and 

Knee  of  internal  capanle,  27 

Knee-jerk  in  diphtheria.  904, 906, 918 

—  cerebellar  tnmonr,  821,  609 

~»  ititra-cranial  growth  881«  600 

Kopf -talaBna,  888 


Lahio  gioaaal  laryagatl   paky» 

Bulbar  palay) 
Labyriathina  fvtifOb  881«  782  ( 

tlgo) 
Infophtbal«o%  811 


(aae 
Ver. 


Lamina,  internal  medullary,  40 
Landry'a  paralysis  and  rabies,  980 
Language,  aenaory  relatiooa  of,  112 
Liiryngeal  erises,  298 
Lnryngismns  stridulus,  298, 790 
Larynx,  anaatbesia  of,  292 

—  paralyaia  of,  282;  in  aneurism,  288| 
.in  diphtheria,   906;    in   erysipelas 

897;    in  mnlUple  neuritia,  286;  im 
lead  palsy,  954;  after  typhoid,  88? 
»' spasm   of,   292;    functional,  298;  \m 
hysteria.  293 ;  in  tetany,  298 

—  —  oo-ordiiiated.  294;  phonic,  294 

—  eplnal  accessory  ftbias  for,  4i 
Ute  ri^ity,  82 

LtJiteral  nncleua  of  eerebellutn,  86 

—  ainua,  thromboaia  of,  462 

—  ?entricles,  bwnorrhage  iato^  89l»  891b 

402,409 
Load  oolic  947 

—  line^  946, 960 

—  tremor,  962 

I<ead-poisoning,  948 ;  eafebril  symplomib 
968;  laryngeal  palsy  In,  964;  mental 
symptoms,  954 ;  neuritis  in,  966 ;  opile 
neuritis  in,  966;  paralysis  in,  948 1 
primary  atrophy  in.  961 ;  retinitis  fa^ 
966;  spinal  s^mptoma  in,  962;  wrii^ 
drop  in,  948 

—  and  general  paralyaia,  964 

—  and  mercnrijil  poisonings  970 

—  and   progreaaiva    mascnlar    atrophy, 

961 
Leg,  aff^tion  of.  In  bemiplefliw  78^  77 
-*  neuralgia  of,  811 
L^  oentrea,  17 

Lemnieena  (set  Fillet),  28^  88»  84^  88 
Lenticular  loop,  86 

—  nuclena,  27,  88;  and  ooiiaK,  41 ;  can* 

nections  of,  41 
Lentieulo-optie  artery,  61 
Lenticulo-striate  artenr,  61 
Lepto-meningitis,  828,  828 
Letbargy,  1080, 1084 

—  African.  1089 

Lerator  palpebral  paia^yria  a(  Itl  (aef 

PtosU) 

•paam€<.2U 

Ugataie  in  epilepsy,  787 

«  of  arteries  in  neuralgia,  881|  In  epl- 

lep«y,  768 ;  in  tetanus, 
Ui^nal  ^ywmthssia,  808 


MMO 


Lbgnal  gym^  6 


—  ipafln,  804 

Lip  centre,  18 

Lipomate.  499 

Lips,  origin  of  fllirM  In;  40^  S90 

LoeelitetioB,  806 

LoeeHty.  teit  of  theeeiiMe^9l 

Lockjaw,  674 

Locne  niger,  27 

LongikadiBo]  tttmn,  t 

Lnmbo-ebdomiiNil  nenmlgle,  910 

Igrmphotle   gUnilj    enbiyed  Jn 

thalmle  frollve^  880 
Lywophobia,  987 


XeUrial  ferertv  peralyib  fnm,  809 
— >  neumlgia,  817 

Xukia  and  chorea,  606,  619,  690, 686  («m 
also  Mental  derangemc«() 

—  epileptic,  f  4t 
Xarantiio  tkronboela,  460 
Xaraaatiie  «b4  tbronbeeia,  460 
Marginal  ooBTolotloii,  6;  leeion  ef»  89 
Hoeked  epilepey,  746 

JfaelicatioBy  maaelee  of,  818 1  partljrie  of, 

218;  tpaamof,  821 
Meealee,  paraljrfa  aller,  898 
Xechanlcdl  oeagMlioft  of  Iwalii,  890 
IMttlla  obleogala,  aurtawj,  48|  Immmot- 

rbage  into,  402;  biealisation  1^,819; 

weeela  of;  65|  dioMae  of,  668 

—  —  and  ezophthalmie  goitte,  866»  888 
Xolaneholia.    alooholicb    981    {mt    abo 

Kental  ■^ptoaaa) 

Melanotio  tomoura,  498 

.Xembrase^  diecaae  of,  888 1  aietia»4k>n, 
823;  inflammation,  828 

Memory,  defect  of,  107;  in  aWioboliaB,  961 

Meniere's  diaeaae,  782  (eee  Vertigo,  anml) 

Meningeal  h»tnorrluig%  890,  896;  infan- 
tile, 418;  convalaioaa  tn,  41^  416; 
mental  change  in,  416;  paralyaia  in, 
416;  aigkt  i^  416f  aimUowMig  an. 
416 

^  blood'tnmonr,  825 

Meningitii,  acute,  828;  dbri»i^88]«  886. 
846|  md  gnmaata,  886;  obmiMC 
inf until*,  846;  daroaic  ajphUitio«845; 
focal,  844;  pva]eii^S80|»844;a4ia|dc 


880;  tttharentar,  880^  8S8»  841  (aae 
Tnbereolar  Basing^)!  Tcntrknlar. 
888 
Meningitb  in  InfloMnc  902 ;  In  baolation, 
829 1  in  mental  work,  880;  ia  pMi^ 
mani^  829;  in  ■tptif  la,  829|  ia 
•mollpoz,  829 

—  diagnoeia  «C.  froa  abaw^  4B4t  horn 

•ar  diaeaae,  868 ;  from  h jttcri%  854  ; 
ftom  taaow,  861.  628 

—  Bjmptoma  In  relation  ia  fon^  841 1 

locality,  840 ;  tnnperatara  i^  127 

—  epidemic,  cerebrospinal,  868 1  abortive 

form,  868 ;  fnlmSaant  f oni^  868 

—  —  oontagion  in,  860f  eroptiona  In, 

861;  bead  retiaolioa  law  661|  o^ 
Benritia  In,  862 

—  —  aeqneUi  oC  864|  dlykcnccui  i^ 

866 
Meningitopbabia,  866 
Meningo-encepbalitia,  4C8 
Mental  fwlnr^  107 

—  lymptom^  in  kmln   diei*egiw  98t   In 

aleobolitm,  978,  976 1  in  abme.  606, 
61%  esei  685|  in  apElapey,  747|  im 
azopbtbalmio  goitre  881 1  ia  it]Fdr»» 
pbubia.  987|  in  InflauiM,  901;  in 
iaad-paiaaning,  964  j  In  8darott^668 ; 
in  tnmonr,  606 

Mercnrial  erytblam,  968 

^  poieoning,  968 

—  tremor,  969;  and  diaseminatadteleroaii^ 

970;  and  general  pa  raljraiiy  970 1  and 
lead  palaj,  970;  and  pan93faia^|itea^ 


Meameritm,  1080 
Metallic  poiaoning.  942 
Microcephaly,  680 
Middle  cerebral  artery,  63 
"  foea^tB«anw<61i6 
Migraine  (or   negrinO^    886 1 
845 

—  anaatbeaia  In,  841 ;  apbail^  traaadont 

in,  841 1  danblccouacionanealap8i2; 
fortiflcation  apectms  tn»840|  bemi* 
anopia  in,  842 ;  berpea  in,  847 1  men- 
tal change  in,  842;  nanaea  in,  840; 
Tca^motor  aymptona  ii^  844|  viaaal 
diatnrbanca  in,  889 

—  and  ^pUnpey.  81^  868|  and  vartigob 

848 

—  ophthabaiqae,  198 
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mtlary  abteettet  In  hjdropbobi% 

—  anenriflmt,  384 

—  ■clerotia,  660 
Mimie  ipasm,  24S 

Mind.blindnaM,  23. 113.  111.  IM,  Itl 
Mind-denfneM,  24 

Mineral  Djtta^miif,  207 

Mobile  ipaim  («M  Atbotods),  8$^  88^  468, 

609,  611 
Monoplr^a.  80,  308,  496 
^  in  cortical  diflCAKc,  308 
Moral  fenw,  def i-et*  of,  108 
Morboa  medicontm,  866 
Motor  uphssia,  114,116 

—  centrcA,  18;   ooDTolutloiMk  19 1  pttb, 

28;  paralyiit.  68,74|  In  lOMmr,  608; 

■jroptoma,  68,  74 
Month  centre,  18 
Movemeut,  difordtrt  of,  nfter  hemiplegia, 

86 
Mailer,  mnaclo  of,fai  ezopbthalmie  foitri^ 

886.887 
Multiple  cerebral  tamoora,  616 

—  acleroaia,  648  (mv  Scleroal%  dfaMBl- 

nated) 
Mnmpa,  paralyaia  after,  899 
Maaclety  degeneration  of*  Ib  diphtheria* 

912,  916 
Mutcalar  atrophy  In  goltf«b88t  |  aad  load, 

961 
^  Irritability  and  nutrition,  88 

—  rigidity.  82 ;  tarlj,  Initlalp  laK  ttno- 

tural.  82 

—  aente,  96 

— -  ion»ibiIity,  path  of,  89 

-^  tnmonr,  1000 

Mntcnlo-tpinal  paralyala  and  laad  pnky. 

960 
..  -.  and  wrirere*  cramp,  784 

in  typbui,897 

Mycoda  of  brain,  466 

Mydriaaii.  183 

Myelitis  in  alcob'*litm.  982 1  lo  dyaantery. 

809;  in  uieasU't,  898 1  In  rhaumatiam, 

900 
My  loid  tumoura.  498 
My<>clonu8  multiplri,  629 
Myoaia.  183  ;  apiiml,  186 
Myotatie  irritubilitj  in  hemiplegia,  83 
M  jxodeina  in  ezuplith^ilmic  g«atrv.  881 
MyiOi:li<ima,  404 
Myaomati,  41)8 


Narcolepaj,  1088 

Nanaea,  nerrona  mechanlam  of,  277 

Neck,  eentre  for,  19 ;  rigidltj  in 

840 1  In  meningitia,  887 
Necrotic  aof  tening,  421 
Nephralgia,  836 
Nerrea,  cranial  origin  of,  48 ;  diaeaaea  ol^ 

188 

—  optic,  in  aloohollam,  976 

—  in  diphtheria,  912 
Nenre-atretehlng  in  nenralgia,  881 
Nerri  nerTomm,804 

Nerrooa  deaf  ne^  261 

NenrHlgia,  794;  and  anenriam,  881;  nai 
bone  diacaae,  822;  and  lead-polaoA* 
ing.  817;  and  lightning  palna,  81U 
822;  and  neurit ia,  796;  and  toiidtj, 
797;  changea  of  air  in,  801;  ak^ 
eruptioua  in,  800 1  tender  poinU  ia^ 
800,804 

-«  anemic,  816 1  brachial  and  cenrico* 
brachinl.  809 ;  cenrico-ocripital,  806 1 
emral,  811 ;  dorao-intercoatal.  810 

—  epileptiform,  811;  and  epilepaj,  811 

—  gontj,  816;  herpetic,  814,  830;  hya- 

teriral.  816 ;  lnfln«>nial,  901 ;  lumb^ 
abdominal,  810;  mabrial,  817 ;  oce«* 
patton,  614;  reflei  or  ajmpatheti^ 
812;  rheumatic,  H16;  aacral,  811| 
apinal,  811 ;  ayphilitir,  817;  aympio* 
matic,  800;  UU^tic,  798;  teatienlMb 
836;  traumatic,  818 

—  treatment  of,  823 ;  anrgicnl,  811 

—  trifacial  or  trigeminal,  806 ;    Infskr 

dental,  807;  inrra.orbiul.807| 

806;  aupra-orbiUl,  806 
^  trunk,  810;  Titccr.il.  832 
Neuralgic  headache^  860 
Neuraatheuia,  1046 
Neunxt4imy  in  neuralgia,  830.  881 
Niuritia,  aiial,  148;  |>eriaiial,  956 

—  diigiioait  fmm  neuralgia,  796 

—  in  diphtlierla.  912 

—  in  influenia,  001 
^  in  malaria,  899 

—  in  rheumatiam,  900 

—  In  typhua.  897 
^  In  Tmriiila,  HM 

—  olfactory,   in   bmla  Hawai,  186 1 

alntititliBin.  9N1 ;  in  araenleal 
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faig*  966,  In  hyiterin,  988 1  Inlead-poi- 
■oning,  956 
KeoritiP,  optic»  130, 132 1  In  abucen,  480 ; 
in  anemU,  860 1  In  aneurbm,  638, 
534)  In  anenieal  poitoning,  966 ;  In 
chores,  601;  In  dliaemlnnted  tele* 
ndi^  560;  in  ear  diseate,  485;  In 
influenn,  903 ;  In  lend- poisoning, 
955;  in  meningllia,  837 1  In  other 
difteaset,  136;  In  pacbymenlngitii, 
827 ;  In  scarlet  fever,  899 ;  In  tumour, 
505 

—  —  mechanlam  of.  186,  605 

nnilatend,  837 

NeurooHta,  409 

Keuro-paral^tie  ophthalmia  In  alnns 
thrombodi,  453 ;  la  tumour,  515 

Nenroeea,  oocupation  (m*  Occa})ation  nen- 
roaes).  710.  728 

KeurosU  writing  (m«  Writei'a  cramp),  711 

Nocturnal  vertigo^  792 

Noee,  dlfleaae  of,  oauiing  abeeeM^  476 

Nuclear  ocular  palay,  194;  acutob  198; 
chronic,  195 ;  lodden,  197;  tabetic,  190 

Nucleua  amblguua,  47  (note);  acoeMoriuB 
of  hypogloetal,  45 ;  oandate,  40 ;  cen* 
Inlitof  h7poglo«ial,45;  dentate^  38; 
lateral,  35;  lenticular.  27,  88,  40; 
postero- external,  34 ;  poatero*median, 
84;  poit-pyramldal,  34;  foof,  87 

—  of  cerebellum,  57 
*-  lemniaci,  87 

NnvMa'  contracture,  700  (iM  Telaaf ) 
Nutritional  diseaee,  78 
NjtUgmua,  187,  207 

—  In  albiniBm,  207;   In   nnainia,  870; 

In  disteminated  ■clerosii^  547,  551, 
657;  in  nervous  disease,  207;  in 
pachymeningitia,  327;  in  tumour, 
513 ;  In  uremia,  776 1  In  tnrtlgo,  810, 
787 

—  miners',  207 
— ^  paralytic,  171 


Oblique  mnscles  of  eyes,  179 
Obstruction  of  particular  arterlea,  486 
Occipital  bone  in  tetanus  neonatorum,  680 

(foot-note) 
—  lobe,  5 ;  atrophy  of,  and  effects,  71 1 

localisation  in,  312 
Ooenpation  neuralgia,  719 


Ocenpntioa  nenroaes  (see  Writenf  cmmp^ 

fte.),  710, 728 
Oenlar  hyperssstbesla,  167 

—  —  symptoms  of,  170 

—  nenree,  anatom  j,  40-58 ;  disease  of,  168 

—  moTements.  limitatiou  of,  170 

—  mnadea,  paralyrfs  of,  internal,  182 

^  ^  panljab  of,  combined  in  tmnonr, 
513;  diphtheritic,  190,  906;  In  ex- 
ophthalmic goitre.  882;  in  h«nor- 
xhage,  191;  in  lead*poisoning,  955; 
In  seniitis,  189 ;  nnolear.  194 ;  recur- 
ling  or  periodio,  198 1  relapsing,  192 ; 
rhenmatip,  191 1  ^phllitkw  191}  ta- 
betlcbl90 

—  neuralgia,  806 

—  spasm,  204;  associated,  904|  chronk^ 

805;  hysterical,  206;  irregular,  205; 
paroxysmal,  206 

—  Tertlgo,  172,  782 
Ocnlo-facial  palsj,  infantile.  197 
Odour,  188 

(Edema  with  neoralgln,  801 

Oidinm  albicans  causing  absecH,  471t  498 

Oinomania,  981 

Olfactoiy  aura,  80 

—  hyperesthesia,  141 

—  nenre^  56;  diseases  of,  188;  In  brain 

tumour,  512;   electrical  stimuUiion 

0(141 
Olivsry  bodies,  86 ;  raperior,  87»  187 ;  and 

facial  nncleui,  49 
Operculum,  4 
Ophthalmopleg^  194  (see  tJm  Nodear 

palsy);    acnte,  198;    chronic,    195; 

andden,  194, 197 

—  external  and  internal,  194;  peripheral, 

199;  total,  196 
^  and  bulbar  palsy,  565 ;  and  Ubes^  196f 

and  exophthalmic  goitre^  888 
Ophthalmoscopic  signs,  181 
Opisthotonos,  in  abscess,  481 ;  in  hyateri^ 

1008;  in  tetanus.  682 
Optic  atrophy  (ass  Atrophy),  135,  Ac 
—1  chiasms,  damage  to^  144;  aympUnss 

of,  148 

—  nerve    and    Tiaual   aymptoms,    148; 

damage  to,  144;  decussation  of,  143; 
function  of,  145;  in  brain  tumoonb 
612;  in  disseminated  sclerosis,  547 
origins  of,  54 ;  qpnptoms  of  affection 
of,  147 
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Optic  neuritis  (««»  Neuritis  optic),  180, 
132,  &c. 

—  ndiation,  26,  40,  64 

~-  tbMlamus,  40;    and  optio  tndk^  40; 
localisation  in,  816 

—  tract,  65;  damage  to,  146 
Orbicalaria  in  lieiniple(^ia,78 
Orbital  diteate  causing  abHceia,  476 
Organic  disease,  72 
Orthotonos,  682 

Osteofibroma  of  brain,  401,  499 
Otitis,  diagnosis  from  mf^ningitif,  862 
Ovarian  tendernesd,  987,  901,  992 
Orariotomj  in  bjsteria,  987, 1029 


PUcbjmeningitii,  823  s  external,  824; 
bsBmorrliagic,  825;  inteniHl,  824; 
pnrulout,  324  ;  serous,  826,  328 

—  in  alcoholism,  825 ;   iu   general  para- 

lysia,  325 ;  iu  scorbutic  rickets,  825 ; 
in  otber  diseases,  325 
Palate,  paraljfsis  of,  306;  in  dipbtberia, 
905;  in  erjsipelsM,  897;  in  facial 
paralysis,  236;  in  facial  spasm,  254; 
after  typhoid,  807 

—  nerre-supply  to,  307 ;  origin  of  spinal 

accessory  tibri^M  to,  46 

P^y,  abaking  («e«  I'antlysis  agitans),  C36; 
nuilear,  ocuUr,  104  (tee  Ophtbalmo- 
pl(>^ia) ;  (MMiIo  fHcial,  lil7 

Fspillitis,  132  (#<*0  Neuritis,  optic) 

Phnicentral  lobule,  4 

Pa^riigtusia,  228 

Parallel  fl^furf,  6 

P^ralyKM  uftiT  •cute  disease!  (sM  Acnte 
disea-e^).  vJi 

•^  ngitans,  G36 ;  and  di^teuiinated  nclv- 
roeis,  555,  654 i  iiml  injury,  638; 
and  mercurial  tremur,  969;  and  post- 
hemiplegic tremor,  655;  and  senile 
tremor.  65  i ;  and  U'tany,  651 

—  —  elect riojil  irritJibility  of  ner?es  in, 

653  ;  festinntton  in,  615 

—  —  paina  and  stitrnens  in,  639 ;  propul- 

sii>n  in,  645  ;  relation  ot  cerebellum  to, 
651 ;  relation  of  «*motion  to,  652 ; 
retropulsion  in,  644> ;  tremor  in,  640  ; 
weakness  and  ligitiity  iu,  644; 
Taheties  ot,  6  k) 
.—  bulbar  {tee  Bulbar  paraljsis),  5«)2 

—  facUl,  280  (see  Facial  paialyxi^) 


Paralysis,  general  and  disseminated  sclo- 
rosis,  556;  and  mercurial  tremor,  970 

—  motor,  74;  mental  cbange  in,  648 
•—  post-cboreic,  609 

—  post>conTulsive,  92 
Paralytic  chorea,  599,  606,  619 

—  rabies,  «.«80,  935,  939 
Paramyoclonus  multiplex,  629 
Parupbasia  in  temporo-spbenoidal  lesioM^ 

818 
Paraplegia  after  typhoid,  895 

—  alcoholic,  982 

—  hysterical,  996 

—  in  eiophthalmic  g<4ti%  88t 
Parasitic  cysta,  600 

Paresis,  74 

Parietal  convolution,  aacendin^^,  4 

—  lobe,  8  ;  localisation  in,  312 

—  lohule,  superior  aud  interior,  4 
Parieto-occipital  flMare^  2,  4 

—  squamosal  suture,  8 

Parkinson's  disease  (#ee  Faralyais  agitnna)^ 

636 
Parozynmal  headsche,  836 
Partiiil  bemianopia,  154 
Passive  c«)ngei*tiou,  376,  378 
Pasteur's  treatment  of  hydrophobia,  988, 

938 
Peduncles  of  cerebellum,  28^  85, 38,58,821 

—  pressure  in,  515 
Periaxial  nenritis,  956 
Perisplenitis  in  |)achyineningitis.  328 
Peri«Klical  (paralysis  of  ocular  niusiles,  191 
Peritonitis,  fals**,  991 

Pi'ntpiration,  local,  in  hysteria,  U>15 
Petit  mal, 785, 741 ;  and  automatism,  748, 

746 ;  treatment,  765 
Petrosal  ganglion,  276 

—  sinus,  thrombo'^ii*  in,  453 
IMiantom  tumours,  ItxMi,  lUL'S 
Pharyngeal  plexu^  281 

Pharynx,  pnialysis  of,  282,  505;  in  dipb* 
theris.  905 

—  spium  of,  2S2 

Phonic  lar\ni:<ul  hpnsm,  293 

—  para1y^i>•,  21*1 ;  in  hxkteria,  2Ul 
l*hot4iphobia,  167 

l^ia  mater,  influuiniation  <  f.  328 
Pianoforte  plavt-r's  crani}>.  729 
Pigmentation,  ar>enical,  9t>6 

—  in  Qraves's  disease,  890 

—  fr'»m  silver,  %7 
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Pineal  gland,  tumoar  of,  600 

Ktuitary  bodj,  tumoiM  of,  616 1  glyoo- 

■viia,  616 
Plaquea  jauues,  480 
Plearodynia,  834 
Plearothotonni,  688 
Pli  ooorbe,  6 
Pneamogaatrie  nerreb  audeot  of*  46b  47 ; 

diaeaaea  of,  278 
Point  apopbysaire,  800 
Polio-encephaKtia,  194^  460 
Polio-myelitda  bnibi,  578 

—  in  goitre,  886;  meaalea,  896 1  tj^fbM, 

896 ;  Tariola,  898 
Pona,  abaoesa  in,  482;  blood-veaaela  of, 

65;   glioma    of,    495;    hasmorriiage 

into,  394;  hypertrophy  of,  496,  583; 

leaion  of ,  degeneration  following,  69; 

lesion  of,    eanilng    hemiplegia,  81 ; 

localisiition  in,  818;  tamoars  of,  495 
Porencephalia,  459 
Position,  aenae  of,  96 
Poat-choreic  paralysis,  609 
POat-convulsive  paralyais,  92 
Poaterior  cerebral  arteij,  64}  anenrism 

of,  536 

—  oommnni eating  artefy,  60 1  aneoriam 

of,  535 
^  crico-arytsDnoid  mnscle,  284 

—  fossa,  tumours  of,  516 

—  horizontal  fibres,  28 

—  pyramid,  28,  29 

—  longitudinal  fibres,  28,  88,  87 
Postero-external  nuclena,  84 
Postero-median  column,  84 
Poat-epileptic  antomatiam,  748,  746 
Poat-hemiplegio  chorea,  611    (m#  Athe- 

toeia) 

—  —  diaordera  of  movement^  86 

—  epilepay,  730,  783,  749 
Post-pyramidal  nucleus,  84 
Posture,  perception  of,  89 
Precentral  sulcus,  4 
Precuneus,  4 

Prefrontal  lobe,  6 1  lofalisation  In,  811 
Pregnancy  and  chorea,  596,  618 
Priapism  in  hydrophobia,  928 
Progressive  bulbar  palay,  564 
^  muscular    atrophy,    668;   relatioB  to 

lead  palsy,  961 
^  ophthalmoplegia,  195  (tea  Ophthalmo- 


P!rojaeti«B,  ewoneawa,  ITS 
Propulsion  in  paralysis  agitaaa,  646 
Prosopalgia,  806    (m«   Neuralgia,  trigt> 

Binal) 
Paammoma,  499 
Paeudo-bnlbar  palsy,   890 1    and   bvlbar 

palsy,  572,  677 ;  speech  in,  100 
Psendo-tabea  in  araenical  poisoning,  964 
Psychical  procesaea  and  cortex,  26 
Pterion,  8 
Ptosis,  181 1  ocngenital,  200;  deaUa^  19t| 

from    sjmpathetie    paralyais^    200; 

hyaterical,     201;      aioniing,     901 1 

periodical  or  roenrring,  199;  nfln, 

200;  relapaing,  192;  in  tetaun^  684 
Puberty,  barking  congh  of,  294 
Paerperal  conTnlsiona,  778;  and  Bri^lfli 

diaeaae^774 

—  tetauua,  676,  678 
Pnlmonal  cerebral  ahocesa,  477 
Pulmonary  brauchea  of  Tagus,  204 
Pulse  in  brain  diaeaae,  197 

—  in  exophthalmic  goitre^  874 
PalYlnar,40 

Pupil  aymptoma,  182, 188, 18* 
Pupila  in  apoplexy,  104 

—  in  eoma  and  atnpor,  90 
Purkinje,  cells  of,  66 
Pyramidal  cella,  large  and  aaall,  10 

—  fibres,  28,  29 
~  radiation,  26 

—  tracts,  28 ;  degeneration  in,  68 
Pyramids,  anterior  and  posterior,  98^  2St 

84 


Quadrate  lobnla^  4 


BaUeib  la  animals^  089|  In 
Hydrophobia) 

—  pandytle,  in  aniauOi^  988| 
980^986,989 

Becrossing  of  flbrea  In  eord,  97 
Recti  mnaclee,  177,  178 
Recurrent  laryngeal  pal^,  282, 
Reenrriag  atterances,  118 
Bed  nucleus,  27;  and  oerebeQaB, 
pedunclea,  68 

—  aoftening,  480,  466,  471 
Reflex  aetion,  aaperfleial,  dimi 

in  henriplegia,  81 
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BcAei  Mtioo.  iMTCMt  of •  Ib  Walpl^iii*  81 

—  amblyopiA,  164 

—  epileptj,  788 
^  neaimlgla,81S 

—  ptofii,200 

Bcid'i  roles  f6r  flndlng  tevMb  8 
R«il,  iaUnd  of,  6 

Belapdng  paliy  of  otokr  mnmUmt  198 
Rt^Bllon  of  eortet  to  •kvU»  6 
Batpinitioii  fai  bnin  dJifHOb  188 

—  Chejno-Stoket,  100, 188 
Beif^ratorj  oolumn,  47 1  ponljrit,  894 1 

•patin  In  teUniu^  688 
BMdfbrm  bod j,  86 
Betontlon  of  nriiM  in  hyiterUp  1014 
SoUcnUr  formation,  28,88|  Hid  btend 

nucleus,  66^  97 
Batinitis.  albaminnrlo,  181 1  in  lend,  966 
BfOtnctifm  of  bead  in  abecee^  481;  in 

meningitis,  887, 840, 861 1  In  tnmonr, 

618 
Retrocollie  spasm,  665,  667,  670l  678 
Betro-intolar  eootolnt&oo^  6 
Betropnlvion.  646 
Bbenmatic  nennlgia,  816 

—  neuritis  after  Inflnensn,  968 
Bhenmatism,  aeote  paralysis  frooi,  900 

—  after  infinenia,  908 

—  and  eborea,  596,  601^  616 
RIcketa  and  eonmlriona,  769 

—  and  bypertropby  of  bralDp  688 

—  soorbntiflb  and  paebymcnlngltli^  886 
Rigidity,  muscular,  88 1  early,  88 1  initial, 

88;  late,  88}  stmotnral,  88|  tetanle, 
611  {  teUnoid.  821 

—  of  neck  in  abaeess,  488 1  In  ■aalnfitia, 

887}  in  tnmonfB,  618 
Binne's  test  for  deaftMaa,  864 
Riana  sardonieos,  681 
Rolando,  fi«tnie  of,  8,  8 

—  grsy  tubercle  of,  86 
Roller's  nudeoa,  45 
Roof  nndeua,  87,  67 
Ruptura  of  aneurisms,  688, 687 

8 

Sacral  neuralgia,  811 

St.  Vitua's  dance,  591  (§e§  Chorea) 

Sslutoric  s)Mum,  681 

Sarcoms,  493,  41>6 

Sstumism,  local,  958  (sae  Lead-poisoning) 

Bcaoning  nttenincf,  647,  552 


Scarlet  f erer,  pandjsb  after,  899 
Seleroai8,dliruaa,658|  lobar,468|  ofbnlB 
and  inflammation,  468 

—  diaseminatad,    inanlar    or    multiply 

643}  articulation  In,  647,  561|  ataiy 
In,  649;  liead,  oaoUlation  In,  648;Jsfki- 
MBB  In,  648 }  mental  ekanga  In,  668| 
myotatio  irritability  In,  649  j  nya- 
tagmus  In,  647,  561 1  oenkr  musdea 
In,  561 1  optie  nerra  ebangaa  la,  660| 
irophie  ebangea  In,  568 

^  «*  snd  disaeminated  syplilBtie  inllim 
matioB,  554}  and  general  paralyria 
666|    and  hysteria,  567|    and  nor 
onrial   tremor,   970|    and  paralyaia 
agitans,  655,  564 

rebtion  to  qrphilia,  646|  Tarlaliaa 

^  544 

Solarotio  inflammatioB,  diroBis  diaMBl- 
nated,469 

Scorbntio  rickets  andpachyBitnlngltli^888 

Scotoma,  central,  168 

Screaming  flta,  771 

ScrlTcner'a     palsy,    711     (saa    Wrltv^ 
cramp) 

Secondary  degenerations  In  brain,  87 

—  deriation  of  eye^  171 

—  over-aotion  of  faelal  mnadas,  848 
Semilunar  tract,  57 
Sampstressea*  eramp,  789 

Senile  atrophy  of  brain,  681 

—  chorea,  626  (asa  Gboraa) 
^  aof toning,  469 

—  tremor,  654^  669 

Senaatlon,  afbetioo  of.  In  hamlplagia,  8S 

—  loos  of,  94 

Sonsations,  eopballc,  96, 863  (tea  CophaUil 
Senaibility,  mnscnlar  and  riaearalpatha  a( 


Sensory  aphasia,  118, 119 

—  centrea,  14,  80 

—  oroaaway,  40,  9<  815 

—  IrriUtion.  96 

—  path,  20, 83,  89 

— >  symptoms,  94|  in  tnmonr,  612 

Serous  apopleiy,  101.  582 

Shiiking  palsy.  686  (sea  Plaralyais  agiUu^ 

SblTering.  physiology  of,  6U1 

Silrvr-p  oiaoning.  9r>7 1  paralyaia  in,  968 

Simple  a}«pleiy,  101.  1(K  407 

—  mentnffitis,  830 

—  mental  failure,  1(>7 
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Simulated  flii  and  epikp^r*  7G0 

Siniu  thromboaia,  450,  458 

Sxth  nenre,  anatomyy  168 1  affcctioii  of, 

180 ;  naeleat  of ,  40 1  in  brain  tumour, 

518 
flUn,  electrical  vetSitanoe  la  enDphthalmie 

goitre,  880;   pigmantntioii   <tf   (m« 

Pigmentation),  800^  966^  987 
Skull,  relation  of,  to  cortex,  6 
Sleeping  lickness,  African,  1089 
Slender  column,  46^  47 
Smell,  affeetioni  of,  138— 140 1  aan>148| 

centre  for,  20 ;  loia  o^  In  aaeorif m, 

588;  perrenion  of,  148 1   enljectiTe 

eensations  of,  141 
Smitbf'  cramp,  729 
Softening  of  brain,  421,  465  (m«  Brain)  | 

•cute,  421 ;  ciironle  progreMJfi^  541 

—  —  necrotic,  422 
red,  430,  4G6,  471 

—  —  ieat  of,  481 

wbite,  480, 465 

yellow,  430,  465 

Somnambulistic  state,  1082 
Sore  tbroat  in  tetanus,  681 
Space-nenre,  260 

Spftsm  of  face.  248;  in  tetaant,  681 

—  —  palate  in,  254 
«-  —  etapedius  in,  246 
tartaln,254 

•■-•  of    nastiflatefljf    bbmIm^    281 1     In 
tetanus,  681 

—  mimic,  248 

—  of  ocukr  musdee,  204 — ^206 
— •  babit,  683 

*-  mobile,  #««  Athetosis 
— >  rotiocollio,  667 

—  laltatoric,  631 
Special  sense,  anml,  92 

Bpeeeh,  affection  of,  109 1    artlealatory, 
109;  cerebral,  110;  in  tumour,  110 

—  centres,  24 

—  loss  of,  in  cbildren,  111 

*-  processes  in  brain.  111  j  path  for*  118 

—  sensory  relutions  of,  112 
SpermatorrhcBM,  1048 
Spherical  nuclei,  57 

Spinal  accessory  nenre,  diseases  of,  278 ; 
external  part,  299  ;  nucleus  of,  45 

—  —  —  in  brain  tumours^  514 
in  progressiYe  mnseolar  atrophy, 

801 


l^inal    eolnmn,   nenmlgla   of.  811 ;   in 
hysteria,  991 

—  disease  and  nenralgia,  822 

and  paralysis  agitans^  654 

Splenins,  spasm  of^  666 
Squint.  171 

Staccato  ntteranee,  110^  552 

Stapedius,  spasm  in,  254 

Static   reflex   apasm    (saltatoile  ipeem), 

6S1 
Status  epiletiene,  761,  762, 766, 978 
Stellwag's  symptom,  877 
Stephanion,  8 
Stemo-maatoid  paralysis  800 1  ■plain,  tOi\ 

659,664 
Stertor,  99 

SUif  neck  in  tetann%  680 
Stigmata  in  hysteria,  1016 
StrabUmus,  170. 171 
Structural  eontmcture,  82 

—  damage,  varieties  of,  78 
Stupor,  99 

Subarachnoid  hmmorrhage,  86D 
Substantia  nigra,  27,  29 
Sabthalamic  region,  40 
Sadden  bulbar  palsy,  574 

—  death  in  hemorrhage,  402 

—  paralysis  in  tnmonr,  517 

—  tomour,  518 

Superior  longitudinal  ainns^  68 1 
bo«is  in,  458 

—  mednllaiy  Telnm,  and  foarth 

52 
-»  obliqne  musde^  paralysu  of,  179 

—  oUTsry    body,   87,    187 1    end  2Mld 

nucleus,  49 

—  parietal  lobule,  4 

—  pyramidal  decnnation,  34 

—  rectus^  paralysis  of,  178 
Supra-marginal  couTolution,  4 
Surgery  of  brain,  anatomical  nile^  7—9^ 

487,488 
Surgical  treatment  of  abacees,  487,  488 

—  —  of  tumours,  527 
Syllabic  utteranceb  110^  552 
Sylvian  fisture,  2,  8 

—  Tein,  66 

Sympathetic  in  exophthalmle  goitfik  884 
886,890 

—  in  paralysis^  affections  of,  85 

—  nenralgia,  812 
Symptomatic  neuralgia,  814 
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8|jmptonii    of   1>rain    diseait«^    72,  125; 

direct  and  indirect,  448 ;  diffnaeb  74; 

focal,  74 ;  motor,  74 
Syncope  and  apopleiy,  108^  407 

—  and  epilepsy,  766 

eyphilitic  choroiditii,  181 1  ▼Mcnlar  dii- 
•ase,  889,  426^  448|  ud  ananriam, 
680 

—  meningitis,  345,  522  j  iieaialgia»817| 

ocular  palsy,  191 

—  tnmonn,  488»  490, 493,  52t 


Tabes,  821,  822 1  and  arssnlcil  polsoolng, 

964;  and  alcoholism,  982 
Tabetic  paralysis  of  ocnlsr  musdas^  190 
Taobc  cMbrale,  839 
Ikatc,  affectiona  of,  224 1  and  fifth  nanre, 

216, 225 1  and  dorso-pbaryngaal,  277  j 

in  fadul   paralyais,  287 1  fai  facial 

spasm,  264 
-^  fllireii,  coune  of,  227 

—  pencmion  of,  228 
Teething  fits,  769 
Tegmental  nnoleoa,  28 

Tagmentom,  27;  connectloM  «(  87,88 1 

dctftinstitm  of,  39 
Telegrapbiats' cramp,  729 
Teuiperatnre^  in  brain  dices ses,  126|  la 

apoplexy,  101 1   in  cerebral  hamor- 

rhagf,  388;  in  paralyoed  limbic  84| 

in  hysteria,  1016 
Temporal  bemianopia,  see  Hemiaoofte 

—  lob«»,  6 

Temporo-parietal  convolution,  6 
Tamporo^piienoidHl   lobe,  6|  Beakma  of, 

24 1  locnlination,  312 

Tenderness,  spinal,  in  nenrasthenia,  1047 

Tendon-reflexes  in  hemiplegia,  88  (see  else 
Knee-jei  k) 

1Wratoma,499 

Terminal  arteries,  481 

Tetanic  attacks,  98  s  in  carabellar  diaeaee, 
98 

TeUnilla,  698 

Tetanoid  chorea,  709 

Tetanus,  674;  and  circnmcisioo,680;  and 
earth-moold,  070;  and  hydrophobia, 
691 ;  and  hysteria,  692 ;  and  nerve 
irritation,  bJO ;  and  strychnia  poison- 
ing, 691 ;  and  tetany,  693,  706 1  and 
nmbilical  conditiitnn,  680 


Tetanna^  abortiTe,  684|  cephalic,  688;  hy« 
drophobicna,  683;  idiopathic,  678, 
678|  neonatomm,676, 679 1  poerpera^ 
676,678;  rheumatic,  676^6781  tnui* 
Biaac674 

^  bacillns  ofl^  688|  and  earth-mool^ 
676;  influence  of  colour  In,  676 1 
iierTe-stretching  in,  694;  opistbo* 
toooa  in,  682;  ptoabin,684|  apaan 
iii«682|  surgical  treatment  of,  694 1 
tetanine,  689 ;  toxine  ot  689}  tginf 
▼ertebrala  for,  698 

Tetany,  696 ;  and  gastric  dilatatioo,  700| 
•ad  hysteria,  700;  and  myzmdeaMt 
707|  and  ricketa,  700|  aad  thyroil, 
707 

—  epidemics  ol,  701 1   iacreased  lffil»> 

bility  of  nerree  in,  708 

^  Boctunial,  704, 1049 ;  sleeps  701^  lOi0| 
▼arieties  of,  704 

Thalamus,  optic,  40 

Thane*s  plan  for  flnding  flsanres,  8 

Theriouimicry,  1009 

Thinning  of  cranial  bonei^  608 

Third  nerre,  168 j  affcctkma  of,  180f 
nndeua  of,  68|  raearring  aflectioA  eC 
198 

^  —  and  corpora  quadrigemina,  68 

— >  —  in  brain  tumours,  618 

Thrombosis,  424;  from  athnmi,  428 1 
from  syphilitic  disease,  428 1  ibipleb 
426|  in  diflbreal  Tcaesb,  486|  ia 
cerebral  Toina  aad  siaaaM»  460|  pri- 
mary, 450;  secondary,  461 

^  and  ear  diseascb  454 ;  nifgical  tria6* 
meat  of,  455 ;  and  hemorrhage.  408 

—  venooib  aa  cause  of  infantile  haal* 

plegia,  461,  461 
Thiombotic  softening.  424  (see  Bfaia  aoll* 

eaing) 
Thyro-arytaooid  muscle,  288 
Thyroid  in  exophthalmic  goitrab876,88i| 

excision  effects,  889,  898 
ric  couTulsif .  248 
Tic  douloureox  (see  Neuralgia,  trigendnalX 

806 

—  rotatoire,  662  (foot-aote) 

Tinnitus  anrium,  261,  268,  270 ;  ia  aea^ 
Hsthenia,  1047 

—  capitis,  270 
Tobocco  amblyopia,  143 
Tone,  88 
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ToDgne,  eentn,  1S|  dyHMthnia  (rf.  806  j 

hemifttroplqr    of,  808;  panlyiit  of, 

802;   in    h«iiiiplegim  76^  79»  804; 

•pMBof,  80i 
Tonsillitis,  paralysis  after,  908 
Torticollis,  659;  eongenital  or  iz«d,  060; 

fake,  670;   hysterical,    670;   tpas- 

Modie,  660 
Torticollis,   electricity  in,  678;    mnscles 

acting  in,  664;  snrgical  treatment  of, 

678 

—  and  spinal  aoceseory  nenre,  800 
Toxemia  eanaing  brain  symptoms^  108 
Tozaomic  delirium,  106 

Toxic    anNMrosis,    168;    delirinia^   106; 

palsy*  967 ;  tumour,  659 
Vozine  pvodnoed  by  organism  in  aente 

diseases,  895;   in  diphtherin^  917; 

of  tetanns,  689 
Trance,  107, 1030, 1084 
Transfer  in  hysteria,  998 
Trapezius,  paralysis  of,  800 
Tr:iumatic  hssmorrhag^  891 

—  neuralgia,  818 

—  tetanus,  674 

Senior,  forms  of^   667 1  ileoholio^  974, 

981 ;  asthenic,  659 ;  couTulsIre,  630 ; 

head,  952;  hysterieal,658, 1001, 1028; 

mercurial,  969 ;   post-hemiplegie,  85 ; 

senile,  657 ;  kimplcb  657;  toxic,  659 
•»  Id  paralysis  agitans,  640;   distinction 

from  senile,  654^  659 ;  in  exophtbal- 

mie  goitre,  881,  889;  after  typhoid, 

897 
Trephining  for  abacess,  486^  487,  488 

—  for  tumour,  527 

THgeminal  neuralgia,  806  (#•«  Neuralgia) 
Trismus,  221,  674;  nascentium,  675^  679, 

691;  hysterical,  998 
Trophic  changes  in  brain  disease^  84^127; 

indiseaseof  fifth,  217 
Tmnk  muscles,  centre  for,  IS 

—  neuralgia,  810 
Tubercle  of  Rolando,  35 

—  in  choroid,  132 

Tubercular  meningitis,  380,  388,  841 ;  in 
adults,  343;  in  children,  841;  par- 
tial, 344;  and  tumours,  351, 352;  and 
typhoid,  350 

«»  tumours,  491,  492;  and  meningitis, 
351,  352;  and  abscess,  484 

Tuberculosvft,  wiliury,  335 


Tnmonra,  intra-eimida]«  488 

^  ^  conditions  in,  tIi.  t  atheUMfa^  509 1 
contracture,  609 1  eonvolsioaa,  610; 
eranial  n6rrai,512;  death,  cause  oC^ 
516;  giddiness,  507;  headache,  604; 
hjdrocephalns,  internal,  502;  joky 
Inoo-ordiuation  in,  510;  mental  sym- 
ptoms, 506 ;  motor,  508  ;  optic  neurit 
tia,  505 ;  perforation  of  bones,  504; 
pulse,  515;  sensory  symptoms^  51S; 
sphincter  affection,  515;  epeechaffe^ 
tion,  507;  thinning  of  bones,  503; 
unsteadiness,  510;  vomiting,  507 

Tnmoars^  intra-cranial,  dunftion  el^  518; 
cause  of  death  in,  516 

effecta  of,  501 

locality  of,  491 

vanetiea  of,  488, 400^  ▼ii.t  tay, 

499;  cardnenia»498;  choleftteaftonia, 
499;  cysti,  499;  erectile  and  tbs- 
eular,  499;  fibroid,  499;  gliomata» 
493,  494;  Upoma,  499;  nKrlaaotis^ 
498;  myxoma,  498;  neoroma,  489; 
psammoma,  499  ;  sarcoma,  498,  496; 
syphilitic,  493 1  teratoma, 409;  taber* 
enlar,  491 ;  vascular  and  erectile^  489 

—  —  and  aneurism,  522;  and  eptl«psf, 

521 ;  and  general  paralysis,  521 ;  aai 
hysteria,  520,  988;  and  meningitis 
503,522;  and  traimatiem, 489^ 490 
^  of  base,  515,  518 

—  phantom,  1000 
Type- writers,  727 

Typhoid  fever,  aphaaia  in,  896  ;  paialyrii 
after,  895;  tremor  i«,  897;  aai 
mcningitiii,  850 

Typhna  fever,  466;  paralyaia  aftei^  897 


Ulcerative  endocaiditia 

423 
Ultimaa  meriei,  801 
Uncinate  gym%  5 ;  and  olfaetotj 

56;  localiaation  fan,  81S 
Uramia,  103,  866;  ooaviileiOBi^  768^  776; 

and  epilepay,  759 
Urmnic  eonvnlatona,  768^  77^  776 
Urinary  symptoms,  181 
Urine^  retention  of,  in  hyeteiia,  1014 
Uterine  phlebitis,  428 
U  Iterance,  recorring^  118 


INDEX. 
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Tagui,  eardiac  branches  of,  295 1  difeaiet 

of,  278;   giittrio  branobet  o(  296; 

nearitis  of,   295;   nncleos   d^   45; 

palmonarj  bnDcbef  of,  294 
▼ftlleii't  point*,  800 
Yapoan  in  bviteria,  lOiO 
Tariob^  paralysis  after,  898 
Vfisca'ar  lesions  in  aeoto  diseaatik  894; 

dipbtheria,  909 1  scarlet  Um,  899 

—  tomonr,  489 

Vaao-inotor  and  tropbie  obaag^  84^  127; 
in  ezopbtbalinic  iroitre,  882 

—  symptoiiii  in  byvteria,  1016 

—  tbeory  of  epilepsy,  765;  for  totaaiM^  898 
Venesection  in  apoplexy,  411 

Venoos  circnlation  of  brain,  66 

—  th^oml)o^i•,  46a  461 
Ventricles,  localisation  in,  822 
Ventricolar  bsDmorrhage,  891,  886»  402, 

409 

—  meningitis,  340 
Verbal  amnesia,  121 
Vermiform  process,  57 
Vtrtebral  artery,  60;   anenrlm  of,  10^ 

686 ;  obstruct  ion  of,  440 ;  li;nitare  of, 
for  epilepsy,  768;  for  tatanus,  698 
Vertigo,  777;  anditorj,  261,  782;  epi- 
lapt><*«  738,  798;  epileptold,  798; 
•s»eotial,  798;  gastric^  792 1  laby. 
riiitbineb  261,  782;  migrainous,  848; 
■octumal,  792;  oenlar,  172»  782  j 
otber  fbrins,  792 

—  and  srU^riHl  degeneration,  798  j   and 

eerebml  disease,  97. 790 ;  and  epilepsy, 
790;  ond  n^sUgmna,  787  j  and  tinnU 
tns,  787 ;  and  tamoor,  607 
Vessels  of  brain,  60 
VcatibaUr  ro<»t  of  auditory,  48 
Vidian  nerre^  214,  286.  807 
Vieusaens  Talre  of,  and  fourth  nerr^  62 
Vi..liii.pLijfer'«  oramp,  729  (tee  Crump) 
Vi  iHral  neuralgias,  832  (#m  Ifenralgia) 

—  Bf  iwibiliiy,  |iath  of,  89 
^ttioii,  eiMminstion  of,  14$ 


VWon  in  optie  nenHtls,  186 ;  ia  diphtheria. 
906 

—  sarfaoe,  repreaentation  of,  21 
Visual  anra,  92 

—  centre,  21 ;  aymptoms^  142 

•^  field,    arroneona    projection    of,  172; 
limitation  of,  147 

—  -^  In  exophthalmic  goitre^  881 
"^  hallodnationa.  166 

—  aymptoms,  142 

Vocal  cord,  paralysis  of,  284,  288 

Voioe^  alterations  of,  286 

Voluntary  moTements  In  bemiplagia,  79 

—  speech,  est  Spaeeh 
Vomiting  In  bmin  disaases^  180 
""  —  —  tnmonrs.  607 

Von  Chraefa'a  aymptomi^  877 


Wamlagi  la  epilepsy ,  7S6--740 

Weakness.  Irritabl**,  722 

Weir- Mitchell  treatment,  1022;  lOM 

Wernicke's  sign.  168 

White  softening,  430 

Willis  circle  of,  60 

Word-blindneiB,  112, 122 

Word-deafness,  112, 119 
Word-proceesca,  site  of,  la 

path  for,  118 
Worms  and  epilepsy,  788 
Wrint-drop,  948 

Writers*  oramp,  711  (see  Cramp) 
Writing,  methods  of,  718 
Wry-Mok,  659  (see  TortiooUk) 
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Tallow  eofUning,  430 


Zonal  stratam,  40 

Zoopsia,  1007 

Zostar,  harpae,  and  aearalgia,  814,  820 
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To  avoid  fine,  this  Ixn^k  should  be  returned  on 
or  before  the  date  last  stamped  below. 
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